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9gmPiygmdls 58 00sMoergdsms LsdgEbogmm 3m@gbgosmols gsdgogtgdsls.
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Dear colleagues!
The proposed scientific journal is intended for specialists in medicine, economics, management,
physical medicine and rehabilitation and other fields who are interested in researching and studying
the modern problems of medicine and management.

We hope that the works presented by the authors will help to strengthen the scientific potential
of these areas.

Marina Pirtskhalava
Doctor of Biological Sciences,
Academician, Professor,
Rector of University Geomed
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03565990060m39 ©b3-M63 35d306900L Fgdbmenmaos
BoMEboErs3s 8., 3sbsbos 3., 3060583060 m., 3MBOsFz0o 3.
15gsMm39¢ M, d0Erolo, MboggMlodg®o 3gmdgoo, www.info@geomedi.edu.ge

9glssg5em0

650096039 ol m356, ®B3-0l Loxmdzgubg 3OMBOWIIEH0IMNMO @S MYMSISOWO
Go30L 354306900 F9ddbs, 35380693 o  0ym  F-MB3-0L  SHLESOOEIMMMBLD,
5598399 BHM0 0ogm dobo MYxOmIOL F0GM3EsHBIdo F9y3560L 3MMgLo. 3MHMYMglo 53
800500 gdom oo ogm 3-6063-ob LobmgbBol Fgdbmemaools LGrmwymgom, o-
®63-0l  IgmEgMEo  LAHOYIGHMOMOL  M3GH0B0BS300mm s MBI 693 gsBYdOLOYSD
©93M55(300L5030 IPAMIPMBOL HT>MWGOOm, M3 dorhgrmos MBI-ob Jmeg3mesdo
obgom  IMPOBOE0MIOMo b3 gmboEIdol  RsGngzom, OMaMmO03  SMHoL
RLYMOMNHOEObO,  5-09000WE0GHMBObO.  JoMYSEO OOl FMTFs39do  3-OBI-ol
3900960l s X Mgdo d9Esbols Igommegdo.

do®0mso Ggdudo
»b3-359§306900

663-0  Lo®mdzgwbg  ITDOIIMWo  35d306900  0gmBs MO KAMROE:
5569303009050 S MZ0NMY3LOGFOMIOSQO.

5M56M93003009d50  Mb3-35d306900 gl GOl 8-GBF, gzgws  sMEOWYdIWO
333mb96@0m, HMIgwos MHBOME39wYmal GHEmBLEsEoL - LEdoBbY FoWs-08mbmgbols
LobmgbL.

0300093 0300905@0  MBI-35d30b900 - M3x03mbgdos ©ITBOLIYdO
900X sF30060 3l MB63-ol F99;339e00  306dOL  LogdzgwDY, MMAMMOE SO
3929OMIW; SWRd- OO B53030019900. ©93¢03mbgdo B39Mgdm0g J9ygd056 mGOo
Boffooliogsb:  gemo  omysbo  3m©oMmgdL  SMILEGHOMIGHMIOME 30l  HMIgEos
MBOHWB39ygmRl 30OHMLo MBT-0 MHg3w03o30sL, Igmeg 30 LsAoBbY 30 s-0396MYgbL
[1]. 5656930030905 965¢MmAgd™sb Fgs0Mgd0m, M300MY3c03E0Mds© MbI-35d30bsL
5B, LyAoBBY ggbol 9Ju3MglooL MGBOM FosO S JOBIBAMAT039dwo E™bY.

9-063-0b MYxMgdo dmbzgMol 90y, MIXOIOOL  ows  JsbobmgBoMmgdgo
3356530 9bgbl Jobo GHMIBLENSE0s. BHEMBLEsE0S Fgodergds 2sbbm®mE0gWwEIL, MMM
GOAM3sHdsdo  dgmax  0930LMBOE  MHOdMLMIGODY, g3y 9oOMIWsDBIMGO  doOb
999065655056 SLMEF0MYOME HOdMLMTIJODY.

LobMYHBOMYOMO 3000l BmddgE9ds gbodems Ho®odsMmmML Lsdo L3gbsGrom:

1. gosl 9gmderos 8gomfoml 3OHMmEgmbmAsdo, Boog 99399@Yd96gds 3Mm3gLobal s

09gds  3933H0©Yds©. 999gado  930@™M39d0 39065339090,  9bMIsBINM

6930399 ddo GHEOBLIMOEHMWO 30WgdOL EsbBsMYdom, LooE 39380MYd0s6 MHC |

(30LEHMTYM53L9dOL Iz 333¢gduo byMbgder0sbgdol 396930l OO MK sbO, Bo06

Dom3mgddboro 30e0gd0, sOLYGd00 MHMEL SO gd9g6 03bmE LoliEgdsdo s 03MboGgEHOL
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29630000690580) 3eobol Imeng3991EgdL. 39H03MEgdoL F9ds0gbermdsdo [o®mdmddbogro
3033wgdbo  80gocmmgds MXMIEOL  3esBAsG Mo  8gddGMboL3ND s 9JudmbotMgds
MXOI0L  Bgs30HBY, LdIE 99moEbmds CD8" 30GHMEHMILOZMOO  @odBMEOEIdOL
©9393G™M900m, 53 03936 B39E0BR03MM0 FoGMEGHMJLO3MNMO MXOIOMWOo 35Lbol
bE0FMS305L.
2. 305 890dgds dmb3zgl oBMmbmdsdo, Boog 960900, 393¢0O 3MRd96EIds®
oboBgds 35539 3OM3HJoHgO0L 293 gbom. oBmbimds gMfydol 39D03mwsl, GMmIgeos
5GHo6M9dL dgmeg 3eslol MHC 8meg399amsl. 98 LE®9dGOol doabom  gowodgds
930@™30L 3m33egdubo MHC 2-0056. 3m33¢gdlo GHMobldm&mEH0Mm©ads M) Mol 39dd6sbsdo
o 2960ogLgds ol BYs30MBY, MMIglLsg S9moEbmdl CD4A™  @odgmEo@gdom.
09009390 3005030 OO T 3gw3ghyemo obg 37dmevyeo  (B-cwodgmao@dgdol
594B035(309) 08496900 3sbgbo.
3. 30d FgledegdgEos X MJ0IL 193MgBHOMPIL s Fgbgzgl B-crodxnmi0@gdl s
@50{gml 56EHoLbgMgdol Lobmgbo 9.0. 95903l 39TmO o 0dmbo@g@o.

9-0b3-0b Logmdzgubg 99ddboer 35d30bgdL, Lbgs GH030L 359430698056 Bogowomso;
3@L03MM0 ,,3M3Eboo”, 539600 gdMWwo - 0bsdEH0306090Mwo 3060H19d0, F30EM3560
©b3 354306900) 99509000 2o5Bb0s MOYo MB30MEHJLMBYdO. J0M3ge Godo gl SGOL
MBoROMbMYds,  9M506839J309M0s, 96 LyFoMmMmgdl Fgbobgzol s FHMIBLIMMEH0MGdOL
396B53MPMGIM 306MBGOL. WOMBODBOMYGOITds F-663-35]30659 Tgbodegdgeros 5-25°C
&99396M53 ML 306Md900 ESd0IMHMdS F9obs@Bmbml 36 m30L 296353 mdsdo. ©bI-
3943060Lss6  4oBLbgeggd0m, 8-MB3-l 90 Jgmdwos MxMgol a9bmddo Jgmhg3s o
3m@o300L 499mfi3935. 9996 498MmBObIMY, 56 SMLYIMBL 353096G0L 296mddo MEbm
3969303960 0bxzm®Iszool 0blgHEool LogMmby. -6 Fomdmoygbl dobodser®
395930316 39dEH™OL, 56 0fj393L 963H039dGH™OME 036G 3sbbl, MmIgaoi d9odhbgzs
3060900 5B9M9OEGOOL godmygbgdolsls, sd0EHM™ma sbyd39d05 dolo bgerdgmMg 99y3z56s
6H560%dd0.

9-0b3 99399956905 MxMgdo 3080bsMg BOBOMELMYOMEMO Ol 3OHMEILYOL.
dobo  Bobgzms  20dmEo3bol  3gMOMEOL  MYYME0Mgds,  Tgbodergdgwos  GBI-ol
05630809360 dgd0L IMOROE0MIO0M S YYXMIEdo bbgsalibgs bg@bom dgygzsboo [2].

9-663-0l 35306900l 3608369¢M356 M306M5EHGMdL HomBrmogbl:

e ULHGsx30, 9900509000 05530 BsbdEO30MOME® s IMBMEH03MMo FoMdmgds;
e 0oL 5O MmomMbM3L d5JBIM0JOOL  3MGHO0Z30609dL S YXOIMWO b Jomdol
9306M0Mmbgdol  45dmygbadsl, Mog 930w gdgEros  Lbgs  96E03060HLvIero 359306900l
MIOH93gLMBOLIMZOU;
*  9JOHMOIEIOMO 5T M3 LoFoMOms 3-M63-35d30bobomzol gl sM0L  ©b3-FoEHMO3,
Odgwog 3MbGHOMW®gds ¢y T7-0b L¥ToBbg 4960l FOMIMEGHMOOD s FoGMOEWO
LObMYHBOL Mg59300L5mM30L LsFoMmM 13960963 9dOL bo3Mgdom;
e  3-M63-0l LobmgbBol 999y G9gJomwmyomGms dobo yofidgbol 36MHmEgEMMgdo
2930900 JoMEH0305 30M9 bT-35d3060L Fgdmbggzsdo [3].
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63-35J506900

LEAHOMIGHMOOL  dobgzom  B3-35d3obs  HoMTMogbL b3 gmEGoMOO
056000009360™00L  39JBHMOL, OMIgWoE 2960339990 GHo30L 9bEGH0aIbL 96 bEH0dqbg0L

3M©0MgdL. 2960 0bg0bgmosdo  39dBHMEMd0  9hmgds  Bm3wgobols 8553900l

dmg3gdl, HMIwgdoa gababwmgdosh 2969303960 Fslocrol Mx®mgdo 89y356oL o
MBEOHWB39egmRL Aol 9JudMgLosL s Mg303oE0sL.

©b63-35J;3060L  894dboll 3600369 m3z560  gBHS305,  39JBHMMOL  3MbLEHMWOGMYDS.
35Hd0MH0 399dBHMMOL 59930909 BEAOWJGHIOL HoMBMoYIbL B30 35:300L LsoG)o,

bgergdGHomemo 85603900 S dodBHgMorIe MxMgdo ©bI-35d30bol MY3wo3s300L Lafiyolo
Do Gowo. 0dobsmzol, HMI gobbmM0gm@gl sbE0a9b0l Lobmgbo, b3-35d30bs Mbos

3903930098  3MMIMEGHMOL > 3Mm05©IboE0MgdOL  Loabsl. 3GMMAMEGHMGo  35J30bol
918399BOMIOL 893560 BoJBMM0s, M53IbsI3 BHMmMg ol 2sbLsbL3zmagl 0dMbryeo
3obybols doesls [4].

©b63-0b 359306900, GMI9doE 99035396L 9O 3w sBosdo ModE9body GHMBLAILL,
3000905 30m¢03EoLEHOMBME0 39J@™MOL 99Jabol gBom. MOA60DTTo ©bT-35J306900L56
900900 303560 30MmYJE oL 8mddggdol 3H9gd0 MomJAol 56 gobliblszwgds 3-MHba-

ol LyxxMdz9WDHg  TVIIOMEO 35306900l  TmJBgEYOOLYYRYD. 3093  gemo
99L5dgdMBS, MHMIE0E 5350egdl H3-0l 359306990l BmddggdsL GOl 3eroBToEsTo

30G™30bmEo,  Jgdm3zobm®o,  0396mIsLEGH0IMwoMmgdgo  IMEg3Ygdol o
03996mLw3MH9L0YE0 3BJOOL 0630d0EHMMGOOL BosGmgs [5].

30bo-Mymemmgsbo bd

3¢5Bdogdols dm©o0x30:3060900L 9OHN-9MH»0 LEOSGI0 9095600
NOMIMITYTORT TG 0543900 5630009360 ™dgd0L O (3009dWS, GRPYONY)
39659 )Mo Mbs bR mbgl dobo gdudeglools MbsGo, Moz doowfgzs dobo-
3MEm3560  ©63-0b  LYFMOWGOOm. 39O MMOID, ®mMmI  dobo-Hamemgzsbo  ©HI-ol
3990myggbgd0m dglodrgdgeo 0dbgds 9@s30sbols Mx®mgdo 30609 39JBHMMIOOL botx by
96GH0ggbol 9dldcgliools 53oEgds, 1939 23BMEOL 39JBHMOMOL BOMMZL 3mEHYb30MES©
3993060900 0b9gaGs300L 250Mm, 1939 J39000©JdS 0FMBMEMJLOZMOMIOL S 29gbgdols
3mOH0DMBEHMHS® 490E9bol Fqlsdwgdemdgdo [6;7].

90b0-Ogmem3zsbo ©b3-ol FHgdbmemaos, 5dGHomEs® 2sdmoygbgds sM50bxzgd0mMo
55350090900l 339Obsemdol  dgommEgdol  89ddsggdsdo,  dzs,  0bxgdzomco
55350090900l 3OMBOWSdEH03500 53 39dbmE M08 FoMM godmygbgds 396 33m3s.

©063-354306930L LOMEYgMGBOL BGHOZ s©LSB0TB305, 50530560l YR MgEdo in Vivo,

539b01H0gdMo  ghmxsF3osbo  (+/-) MBI  306mLgdol  Jgloyzsbo 3w sBIoIdOL
399my9bgds. 3335605 Medigen Inc (533) 89039353 ,,00960B309MO BI-0L FHgdbmermyos
- 6930300656 Mmwo BAC-ob Logmd3zgandyg, Gmdgeros 3m@oMmgdl  539broMgdmeo
306060L  LOYEDMB0D  396MINGH  MB3-L, FOGMIYGROIMZOMMLOL  3OMIMEGHMOOL
REs630090Mw0  30L-MJYMWIGHMOMWO  gagdgb@gdol  3mbGmMmmom.  s©bodbmwo
A996mma05 459Mm0Yygbgds Bb3solibgs 306MMlmeo 0693930900l 3MMBOWSTEH030LIMZ0U.
35250MIQ; 5 R5300YL9dOL O Be53030MIgdOL LyHobssmdgym [8].
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aAbgogL B9gdbmermaosl dog3mmgbgds PLLAV (plasmid launched live attenuated virus)
A9J6memy0s. 39JBHMOGOs© 953m0ygbgds BAC (bgermzbm®o dod@gtoreoo Jomdmbiemds
(bacterial artificial chromosome) dsd@g®os E.coli-ob F-3esBdool Logmdzgwbg d94dboero
3933@OMo  LobGgds. F-3esBdoo  3m©oMgdl, ©bd-ol MHg3ozsgool s ©bd-ol
BM023963900L sLEgdoL GoEbgL (1-2 dmErg3esl MXMIDY).

B90mm 506036 ©b3-359(306900056 B0BsM93580, FoLO ¥Y30EMSEHJLMDS IEYMISMIGMDOL
30600 3-b3-0l JodgH o 3:mbLEHOYJ300L T9Jdbol Tgbodegdemdsdo, GMmdgedos
d9L5dgd9w05 B5dgbgL Lb3s 306MHgdOL M96J0dEY3MMdJdO [9]. ImE7wwo 3MmbEgBEOOL
933039090990  ©gAMLEGHMOMYOME0s M5dEgbodg Lobgmdol bmggwdg Jodgmwo
PLLAV-0b g50mygbgdom, G:mdgwos 89039300 9630296908 053mbmeo gbgggowo@ol, B
393530GH0U, D035 s oML [fobsoBgY.

©63-3543069%0, HMIgwms 3eoHBIoIdo  3Mm0MYdI6  5BHIBMOmGdMWwO  3oHMLOL
396™aL, gosBbosm 89890 30MEHJLMdYdO:

o 35050 089bMYgbMOHMd;

e 2969303760 LEdOMOIMDS;

o ULHGMoxgs 990853909,

e 30D96303sOY0 3MES300L TgBEobols TgladErgdermdy;

e Tgbsbgol LodsMEHogzy;

e bgdlm godmygbgds.

Bs3eo 8yBocmgmdls d90qgydo:

56 5MLYdMBL IMS35¢0 3500MYRg6MH0 30MHLOL 35d306M0 FEsd0;

e MO0 LOVWDHBMI0sbo 3-BT-0b (3MI3g8gbGsMImwo BT - MBT-oL FoBHMoEIbY
LobMxBOMIOMEo D) Jowgds, M6 olobo E.coli-ob »x®ggddo sMolESdOWMMIdOS;
o 3oHB30ogdds, OMIJWmS  GHMIBLIM03300 JM3IMO0MEGHMO  MXMIOOL  doMmM3T0
80900656 9MdL, 990dgds 35000 IRMII(305 odmoffgomu.

339630Ms ©b3-0b s MBT-0b 993390 35J306gd0L MLOBHPBMYdOL Lszombgdo
535390690905 8900099 3MMdEGIJOb:
1. 3esB3ormo b3d-ob 5530560l JOHmImlmdsdo Tgboderm 0bEHgacoE0s, Mg BOHOL
396396Ma969Bol s b3S 496930300 5bMBseogdols HGolizl;
0996M35mMEMy0MO0 M195d(30930L 296300560905, M3 ©93930060GdS 3esBI0IMHO
©63-0b §0bs50dgy 99¢™IbEH0396900L Hotrdmddbsls. Tglodergdgaros Loli@gdmeo
33HM03M6MH0 ©5350090900L BJIMJIMWSE FoBM3939;
1936093069050 56E0Q960lL B0TsM0 BHMGMIBEHMBOL godm3939;
3630g9b0b gobsbaMdwozgdmeo gdudmglos;

No a bk~ N

dmdm3fm3zmHgdol s 05JGIM0M MxM9Iddo ©b3-ob Lbgs sbI0Tg3EM™MdJdOL
99bodm 94u3Gglios [10].

2020 ol ©93990600sb 8-M63-Bg ©sx3dbgdmeo COVID-19-0b bsfobssmdgym
35430690000 8080bsMGMBAL  FMUobergmdol 53Ms. 9-MBT 35d3069006 SLEb0TbsZ300
3993065 BNT162b2 (30335605 BioNTech s Pfizer), ©mdgeos 30639 sM9gaobG®o®os
9360™ 35330600 936 J39969080. 359306500 9dog35¢00 3-MHA 5300MGAL S 3MO™bsg0MmLOL
0303™356 (L3503) (30EsL. 59 Zogd30bsl, dobo FgdsP9beMdOl Jobg300m doesh 3gyogl



3043065 MRNA-1273 (30335600 Moderna). Pfizer-ols 3od3obolbogob asblbgeggdom, Moderna-ls
3543065 96 BsFoMHMGdL B Fgd3gesdMoBg d9bobgsls. dolio Tgbobgs Fglisdargdgwros 2-
8°C (9939653659 30 mol, baemm -20°C-Bg 6 330l gobdsgermdsdo.

33365
5060950, 3-0BI-bg s ©HI-BY x3MIbgdMwo 35d306900, BMY0GOHMO FOIMdYTOL

©5deg30lb 8909y,  2393e0bgds  MgoEmO  SE@GHIMbs@og0l  Lsboo  dgoEobols
396300056905b5 S 06939J309M0 95350090900l 3OMTBOESdEHOI0L B0SOMIETNGIOm.

399myg9gbgdmeo 0@ gMo@Ms:
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Modern DNA-RNA vaccine technology
Marina Pirtskhalava, Malkhaz Vakhania, Tornike Mindiashvili, Mariam Kobiashvili
Summary

This article discusses the latest data on DNA and mRNA vaccines. General principles of
their creation and mechanisms of action in a eukaryotic cell are presented.

Keywords: vaccine, DNA-vaccine, m-RNA-vaccine, m-RNA-vaccine, plasmid.

Cospemennasn Texnosnorus Bakiuasl JIJHK-MPHK
Mapuna IIupuxanasa, Manxa3 Baxanus, Topauke Munguamswmm, Mapuam Kobuamsuiu
Pesiome

B cratee obcyxparoTcs mociaemHue naHHble 1o BakumHam Ha ocHoBe JIHK u mPHK.
IIpencraBiaeHs! obuue IIPUHLIVIIE UX CO3/JAaHUA M MEXaHU3MBI JeUCTBUA B 3YKapUOTUYECKOU

KJIETKeE.

Karouessie cioBa: Bakuuna, /[|HK-Bakiiuna, m-PHK-Bakiuua, m-PHK-Bakiuna, miasmuzga.
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Study of materials for use in water-soluble manganese-containing non-salt manure based on
local mineral resources

Marine Shavlakadze

Summary

Studies have shown that changes in the expected phase composition during the heat
treatment of manganese-containing materials can determine the susceptibility of the materials
to solubility. For one of the leading MnO2-NH4NO3 model systems, a thermodynamic
evaluation of the chemical reactions expected in it was performed using the Jeeps free energy
minimization methods and the reaction kinetics were determined. It was found that the
reactions reflecting the process of manganese nitrate uptake (MnO2 (kr) + 2NH4NO3 (nd) + 3/
202 — Mn (NO3) 2 (kr) + N20 (a) + H20; MnO2 (kr) + 4NH4NO3 (nd) — Mn (NO3) 2(kr) +
3N2 + 8H20O) current is expected in the temperature range of 170-2000C, when it is desirable for
the intensive conduct of the process to be in the molten state of ammonium nitrate (t> 169.50C);
And the upper temperature limit is determined by the decomposition temperature Mn (NO3) 2
— MnO2 + 2NO2 (>1950C).

It should also be noted that the scheme of sequencing of technological operations required

for the production of manganese-containing microfertilizers has been developed.
Using the results of the existing research, it will be possible to introduce the results of my
theoretical-laboratory research to obtain manganese-containing microfertilizers from industrial
waste in Georgia to increase the fertility of agricultural lands, which will develop the process of
effective chemicalization of agricultural products.

Keywords: Manganese-containing micro-fertilizer, Manganese nitrate.
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HccnenoBanue MaTepHaIoB IJIS MCIIOIB30BAHMA B BOJOPaCTBOPUMBIX MapraHelCo/iepKaliix
HeCOJIEBBIX YAOOpeHHAX Ha OCHOBE MECTHBIX MUHEPAIBHBIX PeCyPCOB.

Mapuse I1laBnakazze

Pesiome

HccmenoBaHus IIOKa3aldH, YTO WM3MEHEHUS OXHAAeMOro ¢a3oBOro COCTaBa BO BpeMsd
TEPMUYECKOH  00pabOTKM  MapraHelCOZepXKallUX  MaTepHajJoB  MOTYT  OIpefeliTh
BOCIIPUMMYHUBOCTh MaT€pPHAIOB K PaCTBOPUMOCTH. [l OZHON U3 BeAYIIUX MOJETBHBIX CUCTEM
MnO2-NH4NO3 6pura mpoBefieHa TepMOAMHAMMYECKas OI€HKA OXXUJAEMBIX XUMHYECKUX
peaxIuii ¢ UCIOJIb30BAaHUEM METOJOB MUHMMU3AIUK CBOOOLHOI SHEPTUH Jeep U OlpefeseHa
KMHETHKa PeaKIUH. Y CTAHOBJIEHO, YTO PeaKINy, OTPAKAIOI/e IIPOIeCC IIOIJIONeHNS HUTpaTa
maprania (MnO2 (kr) + 2NH4NO3 (nd) + 3/ 202 — Mn (NO3) 2 (kr) + N20 (a) + H20; MnO2
(kr) + 4ANH4NO3) (nd) — Mn (NO3) 2(kr) + 3N2 + 8H20)

TOK oOXxupjaerci B wuHTepBate Temueparyp 170-2000C, xorpa xelaTelbHO, YTOOBI
VHTEHCHUBHOE BeJleHMe IIpoliecca OBIIO B PACIIaBJI€HHOM COCTOSHHM HUTpaTra aMMOHHUA (t>
169,50C); A BepxHUIl IIpefie]l TeMIEpaTyphl OIpeZefeTcs TeMIepaTypoi pasioxkeHus Mn
(NO3) 2 —» MnO2 + 2NO2 (=1950C).

Taxke ciemyeTr oTMeTHTh, YTO pa3paboTaHa CxeMa IIOC/IELOBATETBHOCTH TEXHOJIOTHMYECKUX
ollepanuii, HeOOXOZUMBIX JJI IIPOU3BOZCTBA MapraHeICOAePKallNX MUKPOYAOOpeHUH.
Hcmonp3ys pesyIbTaThI CyIeCTBYIOMUX UCCIeJOBAHNM, MOKHO OyZieT IIpeiICTaBUTh Pe3yIbTaThI
MOMX TEOpPEeTHKO-JIa0OpaTOPHBIX MCCIENOBAaHWM IO IIONYYeHWIO MapraHeICcoepKallux
MUKPOYZOOpeHUI W3 IIPOMBINIJIEHHBIX OTXOZOB B ['py3um nnd NOBBIIEHHS IJIOZOPOAHS
CeJIbCKOXO03AHCTBEHHBIX 3eMeJIb, YTO ITO3BOJIUT pa3paboTaTs Impouecc 3PpPeKTUBHON XUMU3AUHI
CeIbCKOXO3AMCTBEHHBIE POy KTHI.

KimioueBsie cyioBa: MapraHelcozepsxaliyue MUKpOYJOOpeH!s, HUTpaT MapraHIa,
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Log3MAZWHE S 53 MOEAOL (o8yYzs6 0bEHIMbgoMMbgds  33eg30L Fg9agd0l Msbsbldo
35635¢dmdobols 99339 39M0LmIsEren 0bGHIMBgoMmMbgdl sbobgwgdgb (Buzsaki, Wang,
2012). oomdas 96OLYIMAL Lofiobsswdgam dmbszgdgdoi (Craig, McBain, 2015) ©s 6o
399960D30 93l LEFMdWSE Fods MHOEAL, dMEWMIEY 5Mds (36MdOO.

39005309303 gm,  99239LHo3ws  303m35830L  0b6EgOBgoMMbadol  Gmwmo  350bsGom
390039 2085 MbEoEsE05d0  M5a308  MO30L  B30boL  SBomgdBy  ,,39B-3egd3”
A996mmao0l godmygbgdoom.
do®omso Ggdudo

3030353308 0b6GHMbgoMMbgdo  BMOBMWMPOMMI®  ©O  BODOMELMYOMEMISQ
39bUb35390w 3535 X¥3MRL Jdbosd (Markram et al., 2004). 9OHIOMO SLIPO X YIROS
Md (609bL-83bMmBd-Gmeng3m™o) 0b@GHgMbgommbgdo, MHmIwgdos 303m35330L
369 96Mgdo, mEM0gbldo 9YdsMYMOL s Fomo dsJlmbgdo 303m35d30L Lbbgs MgqdOL
396396003 mo© 3098560 m9ds 3065000 O MH0SEIOHO TMHJJOOL Q930
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53035305 1-5 80ogolin3mbools 9963s3wmdsdo ofj3g3s 44.7 + 4.5 335. LobdoMob
MbEOOE090L  bsMIgddo. M MMO  3gol  3mGHIbE0sEol  boby®mdeogmds
095009960 8.9 + 3.5 §53L. 9 {odol go3L3eol d90gy LydsEM bofgolo Lobdotg 49.5 + 6.6
33-0056 32.3 + 6.4 33-0009 J99(3060.

md 0639gMHbgommbgdols dmddgqdol 3m@Egbioswgdol hshgms bogdms gbols
R0g4L5300L 30639030. 35065EOL 5300035300l TJIPOIP YYXMJWOIJO0 56 FoboEOs 2 mV-
b9 99¢ ©I3MMODBOEOSL, o3 005Dy  9BY3gwgdl, OHmI  3506@L  3oMm30MmO
B900d899ds 56 3Jmbs MxMgIdDY. 390bsGHOL 931003530056 M3b0T3zbg™m MHMO
9990099 (0.3 + 0.4 §590) % 690900 0§yg0bgb dmddggdol 3m@Egbaoswgdols gsbdxmb@39gdl
25.9 + 9 33 bobdomom. ImgdggdoL 3:mE9b3E0sEgdol LobdoMy 0BMHPIdM®s 306390 2 56
3 §590L 96853 Mdsd0, bmwm 8909y 900b0dbgdMm©s dmddggdol 3m@GH9bioswgdols
LobdoMob 3¢9ds 390l MBEOESE00L Jog35LMLb gOms.

59 94b396H0096(3HYO0 306391 gdTs  FOIBMZMNJ300 3560, GMI  FgLOdYdYOS
5MLgdMdIL Mmwd  0bFHgMbgoMmbgdol  Lbgoslbgzs  GHodo, 96 gl 0bEgdbgoembado
3obLb35390 8mMmddggdsl ©3w9bbgb LbgsIlb3s LobdoMol MBEOEISE0JOOL EOMU.
MM 3593300939035 563965, MMA [o®dMIMdol b3 Mmend 0bEMHbyoMM™Mbgdo dsMomwss
60 Lobobos: 9EOSWIMMO O 39O J5BAWOMbMHO Fgdswegdol(Chitajallu, et al.,
2013). Bsbsbo odbs o939, 98 @G0 ULbgoslbgs XxaMBol ™meed 0bEHgMbgomHmbgdols
1393083032960 Fo6M3909d0 (Leao et al., 2012).

med  06GH9MbgoMm™mbgdol  oJumbgdls  od3l  sBg3g  LE®IGHIYOMo  3B0T3z6gwMdS
95GH™M0bseMHo J9Mdosb s Foxz9gMHol  3HEIMWgd0Eb Fgdmbmeo Logbswgdol
3oLO3MBEBHMMWgds©. olobo 899539390ws©  9mJdggdl 3065300 YR OIPIOOL
5303506 ©©IbM0GJPDY  Ws3MbMBI-0mwg3nwe  dMgdo, Losg  99dmol
96@™M0bseMo  Jghdol 99-3 FH0osb  Hodmbmwo 9x39M963Gd0 s  306MsFoEEo
MR OIIO0L 530356 ©IBOM0EGHJODY Mmd sbMmEE0gEdL 993539050 (Leao et al., 2012).
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99050 193Hvosb  Hodmlmwo  Jmwobgamwo  393d06Mgd0  LmMgo  med
06@90bgo6OHmbgdmsb  dmol. bmeem  CA1  3gwolb  yggws Godolb  GABA-9MHawmwo
06@9Mmbgommbo Lgd@mdol GABA-gMHymwo
IR OJOJO0ID 0090l 3MM9J3090L s Fom FmMHOL 303m353308 ™merd bgoMOHmbydog.
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3535 LObLAOMOL MbOWS30900 (30-100 333) 3MOYWSE050s MS30L GH3060L 3MyboE M
1693090056. 3030358300 gods MB30Es300L FgbgHMmYds, Lbgoalbgs dgEbogMol sBMom,
3960LMIsG e 06@&90bgo6H™bydLY Qo 3065800 X IOl dmeol
MOHM0YOMJIIIooL  Fggy0s.  303m35930b CA3 935680 med  0b3gMbgoembgdo
9mdd9gdol  3mEH9b30owgdl 2535 LobdoMoom 49bgmoMmgdl. B39b 356396gm, Mmd CAT
05630, o md 0b3gHbgommbgdols, MMIwgdog Hoedmddbosd mg@s Mo@ad,L s6ob
300093 M3 06@gmbgocmbadol Lbgs xamx30, OMmIwgdLss 8999dwosm 30605800

IROIOJO0L  EOLAHIWMMHO 53035WIMH0  IBOHOGHIOOL 390l 2535 MBEFOW 30D
LobdOHM™boBYds.

153396dm LoBY3900: 303M 35330, Mmd 06EYMBIOOMBO, 2535 LObToMOL MboEs30s.

Electrical activity of hippocampal OLM interneurons during gamma frequency rhythm"
Ekaterine Kipiani

Summary

Gamma oscillations (30-100 Hz) are correlated with the cognitive functions of the brain. In
the hippocampus interactions between perisomatic interneurons with pyramidal cells are
thought to underlie generation of field gamma oscillations. In area CA3 OLM interneurons
generate action potential output in theta band. We show that beside the group of OLM
interneurons, which generate theta rhythm in CA1 there are other groups of OLM cells, which

could synchronize the distal dendrites of CA1 pyramidal cells to the field gamma oscillations.

Key words: hippocampus, OLM interneurons, gamma oscillations.
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duekTpudeckas akTuBHOCcTh OJIM nHTepHelipoHoB I'mnnokammna Bo BpemMsi raMmma-
OCHUJIALIMH O0JIs1

IOxTepuHe Kunuanu
Pe3rome
I'amma ocrmnarun (30-100 Hz) koppenupyroT ¢ mo3HaBaTebHOM QyHKIHH Mo3ra. OCHOBHHUM
YCIIOBUEM raMMa OCLIMJIAIUY SBIIETCS B3aUMOJICHCTBUE MEXKIY IEPUCOMATHBIMU HHTEPHEHPOHAMU
runokamma u nupamugaibHor kiaeTtkoil. CA3  OJIM uHTEepHEUpPOHU TEHEPUPYIOT MOTEHIIMATIOB
NecTBUS B TeTa 4acToTU. MbI mokasuBaem uto kpome OJIM untepneiiponn B CAl oGmactu

KOTOpHUE 00YCIOBIUBAIOT TETa PUTM, cyliecTByt0T OJIM KJIeTKu , KOTOpHE MOTYT CHHXPOHHU30BATh
JUCTAJIbHUE IEHPUTHI MUPAMUIATIBHBIX KJIETOK ¢ TaMMa-KoJ1e0aHUsIMU TOJIS.

Kutouesble ciioBa: ['unnokamn, OJIM untepHeliponu, raMMa-Koie0aHuu.
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®9%o7dy
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Loobarmggl wm3sobgdrIemo 8gwsbmdol d98mbggz9ddo. slgom M™L Jbmageoml 393600
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Radiation cataract prevention in brachytherapy patients
Ana Pitskhelauri, Irine Gotsiridze
Summary

Cataract is a frequent complication of brachytherapy for melanoma located on the face near
the eyes. To protect the eyes many clinics in the world use lead shielding along with in-vivo
dosimetry for monitoring.

There are several technologies for in-vivo dosimetry. One of them is OSL (optically
stimulated luminescence) dosimetry practiced at Research Institute of Clinical Medicine. For
OSL dosimetry are used special nanoDot dosimeters. They are designed for use in single point
radiation assessment applications.

Brachytherapy in Research Institute of Clinical Medicine has been introduced since 2018.
During the period 2018-2019, OSL dosimetry was carried out in patients with melanoma located
on the face in 437 fractions of radiation therapy, including 236 in 2018 and 201 in 2019.

According to the results of dosimetry monitoring, the risk of cataract occurrence was
revealed in only 5 patients in 2018 and 2 patients in 2019. This risk has been minimized by a
dose correction within the limits to allow successful treatment. Using OSL technology in-vivo
dosimetry is very important for monitoring in brachytherapy patients. This is effective way in

pair with shielding with lead plates for radiation cataract prevention.

Key words: cataract, dosimetry, brachytherapy.

27



ITpeBeHuMA Ty9eBOii KaTapaKTHI Y MAIUEHTOB OpaxyTepany
Amnmna [Tvxenaypu, Hpuna l'onupuzse

Pesome

KaTtapaxra - yacToe ocoXHeHHe OpaxUTepaluy IIpU MeJIaHOMe, PACIIOIOXKEHHOH Ha JINIe
OKOJIO T71a3. JIJIf 3aIIUTHI IJ1a3 MHOTYE KJIMHUKYU B MUPe HCIIOIB3YIOT CBUHIIOBYIO 3aIIUTy HAPAZY
C Jo3uMeTpHeil in vivo Aj11 MOHUTOpPUHTA.

CyuecTByeT HECKOJBKO TEXHOJOTMH pgosuMmeTpuu in vivo. OZHUM U3 HUX SBIIETCI
nosumerpus OSL (onmTudyecku CTUMYIHPOBaHHAS JIIOMUHECLEHIIVA), IPAKTUKyeMas B HAyIHO-
HCC/IeJOBAaTeIbCKOM ~ WHCTUTYyTe KIMHWYecKoW Meawnumebel. [Jaa posumerpum  OSL
WCIIOJIB3YIOTCA CIlelMaabHble no3uMerpsl nanoDot. OHu nmpesHa3HaYeHbI AJIA UCIIOIb30BAHUA
IIPH OIleHKe PafiMalluy B OZHOM TOYKe.

bpaxurepanua B Hay4YHO-MCCIeOBATEIBCKOM HMHCTUTYTe KIMHWUYECKOW MeIHUIIFHEI
BHegpsaerca ¢ 2018 roma. B mepmop 2018-2019 romos mosmmerpms OSL mpoBomunace y
IalIeHTOB C MeJIaHOMOI, PacIOI0KeHHOM Ha yule, B 437 Gpakiuax JydeBoi Tepaluu, B TOM
yucie 236 B 2018 roxy u 201 8 2019 rogxy.

Ilo pesynpraTaM [O3MMETPHMYECKOTO MOHHTOPHHIA PHUCK BO3HUKHOBEHHSA KaTapaKThI
BBIABJIEH TOIBKO y 5 maruenToB B 2018 roxy u 2 mamuenTos B 2019 roxy. DToT puck 6sLI CBesleH
K MMUHUMYMY KOppeKIuei 03Bl B IIpefiesiaX, IIO3BOJISIONIUX YCIEIIHO IIPOBOJUTH JIeYeHHUE.
HcnonszoBanue Texuonoruu OSL mosumerpus in vivo OYeHb BaKHA I MOHHUTOPHUHTA Y
HaIyeHTOB OpaxuTepanuu. JTo 3P PeKTUBHEIM c1I0CO0 B ITape C 9KPaHNPOBAHUEM C CBUHIIOBBIMU
IJIACTUHAMU I IPeJOTBPAlleHUA PafuallMOHHOM KaTapaKThl.

KimogeBble cj10Ba: KaTapakTa, ZO3UMETPHUA, OpaxuTepamus.
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