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tyviis Semcveloba dedis sisxlSi  

da misi zegavlenis mimarT nayofis 

mdgradobis aspeqtebi dabadebisas 

nato gorgaZe1,  manana giorgobiani1,  jumber ungiaZe1,  

vera baziari2,  xaTuna lomauri2,  nora kokaia3,   

rusudan loria4,  xaTuna duduCava5 

1 saqarTvelos daviT aRmaSeneblis saxelobis universiteti, 

Tbilisi; 2 Tbilisis saxelmwifo samedicino universiteti, 

saqarTvelo; 3 petre SoTaZis Tbilisis samedicino akademia, 

saqarTvelo; 4 Sps janmrTelobis centri `medina~, baTumi, 

saqarTvelo; 5 Sps ,,baTumis samedicino centri~ , saqarTvelo 

kvlevis mizani iyo gamogvevlina tyviis eqspoziciis efeqti nayofSi 

feritinis donesTan mimarTebaSi. feritinis Semcvelobis Tanafardoba 

Sedarda mamrobiTi sqesis 54 da mdedrobiTi sqesis 37 axalSobilis 

plazmaSi, gaanalizda maTi klinikuri mdgomareoba dabadebisas. Cveni mo-

nacemebiT, ikveTeba kavSiri nayofis plazmaSi feritinis maCvenebelsa da 

tyviis eqspoziciis iseT gamovlinebas Soris, rogoricaa sicocxlis 

pirvel wuTze apgaris qula. dadginda, rom es efeqti ufro metad 

dafiqsirda gogonebSi. 

sakvanZo sityvebi: tyviis eqspozicia, Wiplaris feritini, nayofis mdgradoba 

industrializaciisa da Tanamedrove cxovrebis pirobebSi tyviiT 

qronikuli intoqsikacia sul ufro da ufro aqtualuri problema 

xdeba. tyvia warmoadgens garemos erT-erT umniSvnelovanes dama-

binZurebels. dadasturebulia tyviis, manganumis, meTilvercxlis-

wylis, arseniumis da sxva mikroelementebis roli neirogan-

viTarebis etiologiaSi [3]. bolo monacemebiT, mTels msoflioSi 

52.9 milionamde 5 wlamde asakis bavSvs ganviTarebis darRvevebi 

aqvT, maT Soris inteleqtualuri da qceviTi funqciebis moSla [2]. 

hipokampi da ventraluri striatumi mniSvnelovan rols asruleben 

yuradRebis, swavlisa da mexsierebis ganviTrebaSi. metad adreul 
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periodSi, rkinis deficitis dros es struqturebi gansakuTrebiT 

daucvelni arian tyviis mavne zegavlenisgan [5]. dRemde gaurkve-

velia tyviis zemoqmedebis usafrTxo maCvenebeli. Tumca, cnobilia 

faqti, rom tyviis zemoqmedebam 2016 wels naxevari milioni 

sikvdilis SemTxveva gamoiwvia [7]. 

tyvia miekuTvneba mZime liTons, romelic advilad gadis placentas 

da xvdeba nayofSi. nayofze tyviis zegavlenis xanmokle da 

Soreuli efeqtebi jer bolomde ar aris Seswavlili. Tumca, 

mravali kvleva miuTiTebs mis gavlenaze rogorc nayofis zrda-

ganviTrebaze saSvilosnosSida periodSi, aseve dabadebis Semdeg 

bavSvebis neiroqceviT darRvevebze [6]. aseve, mravali kvleviT eqs-

poziciur populaciaSi gamovlenilia kavSirityviis toqsikurobasa 

da rkinis marags Soris. SedegebiT naCvenebia, rom rkinis opti-

maluri maCveneblebis SenarCunebam SeiZleba mniSvnelovani roli 

Seasrulos tyviis mowamvlis Tavidan acilebaSi [1]. nayofis rkina 

mTlianad damokidebulia dedidan mowodebuli rkinis transpor-

tirebaze placentis gavliT. dedis mier rkinis bioSeRwevadobis 

regulireba warmoadgens meqanizmebis mTel kaskads, rac xels 

uSlis nayofis rkiniT gadatvirTvas, Tumca, embrions rkinis defi-

citisga nver icavs [4]. 

kvlevis mizania gamoavlinos kavSiri nayofSi feritinis donesa da 

tyviis eqpoziciis klinikur efeqtebs Soris. 

masala da meTodebi 

sakvlevi areali 

Cveni kvleva ganxorcielda saqarTveloSi, kerZod, aWaris avto-

nomiur respublikaSi. aRniSnuli regioni mdebareobs qveynis 

samxreT-dasavleT nawilSi, Savi zRvis sanapiro zolze da esaz-

Rvreba TurqeTs. 2023 wlis monacemebiT, regionis mosaxleoba 

Seadgenda 361.400 adamians, maT Soris 20-40 wlis asakis qalebis 

raodenoba 609.000 iyo. aWaris avtonomiuri respublika ZiriTadad 

warmoadgens agrarul regions, Tumca, aseve mniSvnelovani dargebia 

navTobis mrewveloba da turizmi. baTumi aWaris avtonomiuri 

respublikis administraciuli centria. 

sakvlevi populacia 

analizisTvis SerCeul iqna 91 orsuli qali 91 nayofis da dedis 

klasterebiT. kvlevaSi CarTvis kriteriumi iyo Sps ,,baTumis sa-

medicino centrSi’’ da Sps i. borCaSvilis saxelobis janmrTelobis 
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centr ~medinaSi~ aRricxvaze myofi orsulebi, romelTac orsu-

lobis periodSi venur sisxlSi gansazRvruli hqondaT tyviis 

koncentracia da maTi axalSobilebi. 

gamoricxvis kriteriumebi iyvnen qalebi, romlebsac tyviis maCveneb-

lebi sisxlSi ar hqondaT gansazRvruli an sisxlSi gansazRvruli 

iyo tyviis koncentracia, Tumca maT daufiqsirdaT orsulobis 

Sewyveta. 

sisxlSi tyviis Semcvelobaze gamosakvlevi masalis aReba xdeboda 

orsul qalTan aseptikisa da antiseptikis dacviT eTilendiamin-

tetraacetil mJavas Semcvel sinjaraSi (antikoagulantian sin-

jaraSi). sinjarebi inaxeboda -20°C temperaturaze da transpor-

tirdeboda civi jaWvis principiT laboratoria `medipraim~-Si, 

sadac keTdeboda analizi. laboratoriidan testis Sedegis miReba 

SesaZlebeli iyo 2 kviris vadaSi. sisxlSi tyviis Semcvelobis 

gansazRvra xdeboda mkg/dl-ebSi. 

sisxlSi tyviis analizi 

testirebis parametri – tyvia 

matrica – venuri sisxli 

gazomvis erTeuli – mkg/dl (µg/dL) 

gamocdisTvis gamoyenebuli iyo: 

atomur-absorbciuli speqtrofotometri (zemanis sistema, modeli –

AA240 Zeeman), dakalibrda tyviis standartuli referentuli 

xsnariT (1000 µg/mL Stock Lead Solution (Pb), Lot.No 782761), Sualeduri 

standartebis gamoyenebiT da xarisxis uzrunvelyofis mizniT 

momzadda ori sakontrolo nimuSi (spaikebi). 

gamoyenebuli iyo: 

– avtosimpleris gamrecxi xsnari 

– modifikatoris samuSao xsnari 

– sisxlis standarti tyviis gareSe (Blankcheck WH lot No 4110621237) 

– Triton X-100 
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– NH4H2PO4 (Trace metals analysis) 

– HNO3 (70%) (Trace metals analysis) 

– deionizirebuli wyali 

feritinis gansazRvra Wiplaris plazmaSi 

sisxlis aReba axalSobilebSi Wiplaris venidan sicocxlis pirvel 

wuTze. 

testirebis parametri – feritini 

matrica – venuri sisxli 

gazomvis erTeuli – ng/ml (nanogrami/mililitrSi) 

gamoyenebuli iyo srulad avtomaturi eleqtroqemiluminescenciis 

meTodi, aparati Cobas e411. 

Ferritin caset (lot(10)66072202) 

Cal1 ferritin (human liver) in a human serum matrix 

Cal2 ferritin (human liver) in a human serum matrix 

analitikuri meTodebi 

analizisTvis gamoyenebuli iyo wrfivi regresiis meTodi. axal-

Sobilis sisxlSi fasdeboda feritinis raodenobis regresia dedis 

sisxlSi tyviis aTobiT logariTmze. regresiis arsebobis sarwmu-

nobaze vmsjelobdiT wrfivi funqciis mudmivi wevrisa (Intercept) da 
daxris parametris (β) mniSvnelobaTa statistikuri sarwmunobis p-
donisa da 95% konfidencialobis intervalis mixedviT. 

Sedegebi 

Sedarda feritinis Semcvelobis Tanafardoba mamrobiTi sqesis 54 

da 37 mdedrobiTi sqesis axalSobilebis plazmaSi. cxrilebSi 1 da 

2 warmodgenilia regresiis koeficientebis mniSvnelobebi da maTi 

statistikuri sarwmunoba dakvirvebis qveS myof kohortaze mamr da 

mdedr axalSobilebSi. 

rogorc vxedavT, β-s mniSvneloba sarwmuno ar aris, Sesabamisad, 

maT Soris mizezobrivi kavSiri ar ikveTeba. 
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cxrili 1 

Regression analysis of the relationship between Ferritin level in the newborns and 
maternal blood lead levels (log10-transformed) during gestation (sex – female) 

Effect Parameter Std.Err P -95.0% CI +95.0% CI 

Intercept 239,41 36,61  < 0,001 165,07 412,36 

Reg. coeff β -73,42 48,76 0,141 -172,42 25,57 

cxrili 2 

Regression analysis of the relationship between Ferritin level in the newborns and 
maternal blood lead levels (log10-transformed) during gestation (sex – male) 

Effect Parameter Std.Err P -95.0% CI +95.0% CI 

Intercept 122,42 19,70  < 0,001 82,85 161,99 

Reg. coeff β 36,12 26,31 0,175 -16,70 88,95 

Cvens adreul gamokvlevebSi naCvenebi iyo, rom axalSobilTa mTeli 

rigi maxasiaTeblebi, maT Soris wona (diagrama 1), mWidro kavSirSia 

gestaciur asakTan. sayovelTaod cnobilia, rom Apgar Score1min dRe-

naklul bavSvebSi (< 37 kvira) sarwmunod dabalia, vidre normaSi. 

  
diagrama 1 



 

 

 

 

6 

zogadad, apgaris maCveneblebi, rogorc wesi, gamoxatavs mdgradobas 

garemos mavne faqtorebis mimarT. Sesabamisad, gestaciur asakTan 

dakavSirebuli efeqtis gamosaricxad SevafaseT regresiis koefi-

cientebi apgaris dabali qulis (Apgar Score1min = 7) mqone gogonebsa da 
biWebSi (cxr. 3-4). 

cxrili 3 

Regression analysis of the relationship between Ferritin level in the newborns and 
maternal blood lead levels (log10-transformed) during gestation 

(Apgar Score 1min = 7, sex – female) 

Effect Parameter Std.Err P -95.0% CI +95.0% CI 
Intercept 322,01 43,00  < 0,001 231,66 412,36 
Reg. coeff β -203,26 60,35 0,003 -330,07 -76,46 

cxrili 4 

Regression analysis of the relationship between Ferritin level in the newborns and 
maternal blood lead levels (log10-transformed) during gestation 

(Apgar Score 1min = 7, sex – male) 

Effect Parameter Std.Err P -95.0% CI +95.0% CI 
Intercept 111,64 16,91  < 0,001 77,19 146,09 
Reg. coeff β 32,42 22,52 0,159 -13,46 78,31 

 
diagrama 2. feritinis maCveneblebi tyviis logariTmTan mimarTebaSi 
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rogorc cxrilebidan Cans, biWebSi feritinis donis regresiis 

koeficienti (β) dedis sisxlSi tyviis donesTan mimarTebaSi ara-

sarwmunoa, maSin rodesac gogonebSi mizezobrivi kavSiri sarwmu-

nobis maRali xarisxiT ikveTeba. es aisaxeba korelaciis koefi-

cientis mniSvnelobasa da sarwmunobis p-donezec (diagrama 2). 

Sedegebis ganxilva 

dReisTvis ar arsebobs tyviis usafrTxo done. gasaTvaliswinebelia 

endemur kerebSi orsulTa skriningi da nayofze tyviis eqspoziciis 

maqsimaluri profilaqtika. tyvia Zalian advilad gadis pla-

centarul bariers da xvdeba nayofis sisxlSi. aseve, gasaTvalis-

winebelia tyviis eqspoziciis Sedegebis damokidebuleba sxva 

faqtorebze. Cveni monacemebiT, nayofis plazmaSi ikveTeba kavSiri 

feritinis maCvenebelsa da tyviis eqspoziciis iseT gamovlinebas 

Soris, rogoricaa sicocxlis pirvel wuTze apgaris qula. amis 

safuZvelze, bavSvis dabadebis momentisTvis klinicistisTvis 

gasaTvaliswinebelia tyviis zegavlenis iseTi riskebi, rogoricaa 

axalSobilis sqesi da dedis anemia. agreTve, mniSvnelovania 

dabadebis Semdgom, neonatalur periodSi tyviisa da feritinis 

kontroli da maTi maCveneblis normis farglebSi SenarCuneba 

tyviis zegavlenis uaryofiTi efeqtis Tavidan acilebis mizniT. 

daskvna 

Cveni kvleva ganxorcielda saqarTveloSi, aWaris avtonomiur 

respublikaSi. sakvlev kohortas warmoadgenda sisxlSi tyviis 

nebismieri maCveneblis mqone orsuli qalebi. am kvleviT xazi 

gavusviT imas, rom Wiplaris plazmaSi, feritinis dabali maCve-

neblis pirobebSi, tyviis eqspozicia mdedrobiTi sqesis nayofze 

SesamCnevad Zlierdeba, rac kidev erTxel adasturebs rkinis 

statusis rols tyviiT qronikuli intoqsikaciis klinikur ga-

movlinebaSi. 

interesTa konfliqti 

kvlevasTan dakavSirebiT interesTa konfliqts adgili ar hqonia. 
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СОДЕРЖАНИЕ СВИНЦА В МАТЕРИНСКОЙ КРОВИ И ЕГО ВЛИЯНИЕ 
НА СТАБИЛЬНОСТЬ ПЛОДА ПРИ РОЖДЕНИИ 

Нато Горгадзе1,  Манана Гиоргобиани1,  Джумбер Унгиадзе1,  Вера Базиари2,  
Хатуна Ломаури2,  Нора Кокая3,  Русудан Лория4,  Хатуна Дудучава5 
1 Грузинский университет им. Давида Агмашенебели, Тбилиси; 2 Тбилисский госу-
дарственный медицннский университет, Грузия; 3 Тбилисская медицинская Академия 
им. Петре Шотадзе, Грузия; 4 Ltd Центр здоровья «Медина», Батуми, Грузия; 5 Ltd 
“Батумский медицинский центр”, Грузия 

РЕЗЮМЕ 

Целью исслдования было выявление влияния воздействия свинца на уровень ферритина 
плода. Было сравнено соотношение содержания ферритина в плазме 54 новорожденных 
мальчиков и 37 девочек. Также было проанализировано их клиническое состояние при 
рождении. По нашим данным, между показателем уровня ферритина в плазме крови и 
таким проявлением экспозиции свинца как оценка по шкале Апгар существует связь на 
первой минуте жизни. Установлено, что этот эффект более выражен у девочек. 
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LEAD CONTENT IN MATERNAL BLOOD AND THE ASPECTS OF 
FETAL STABILITY TO ITS IMPACT AT BIRTH 

Nato Gorgadze1,  Manana Giorgobiani1,  Jumber Ungiadze1,  Vera Baziari2,  
Khatuna Lomauri2,  Nora Kokaya3,  Rusudan Loria4,  Khatuna Duduchava5 
1 Georgian David Aghmashenebeli University, Tbilisi; 2 Tbilisi State Medical University, 
Georgia; 3 Petre Shotadze Tbilisi Medical Academy, Georgia; 4 Ltd Health Center “Medina”, 
Batumi, Georgia; 5 Ltd “Batumi Medical Center”, Georgia 

SUMMARY 

The goal of this research was to reveal the impact of lead exposure on fetal ferritin level. The ratio 
of ferritin content in plasma of 54 male and 37 female newborns has been compared. Also their 
clinical condition at birth has been analyzed. Based on our data, there is a connection between 
ferritin level in the blood plasma and such the manifestation of lead exposure as Apgar score in the 
first minute of life. It has been established that this effect was more pronounced in girls. 
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foliumis mcenareuli preparatebis efeqti 

aloqsaniT inducirebul diabetian virTagvebSi 

lali gumberiZe,  lena davlianiZe,  marina nebieriZe,   

ia qvaCakiZe,  nodar miTagvaria 

i. beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi, 

saqarTvelo 

naSromSi TeTr laboratoriul virTagvebSi Seswavlilia foliumis 

mcenareuli preparatebis (Folium Immuno, Folium pX, Folium Relax, Folium P53) 
gavlena aloqsaniT gamowveul diabetze. cdebiT naCvenebia, rom Folium-is 

oTxive saxis preparatis ineqciam sisxlSi glukozis koncentraciis 2-jer 

Semcireba gamoiwvia. aqedan gamomdinare, Folium P53 SedarebiT efeqturi 

aRmoCnda, radgan Folium Immuno-s Seyvanisas adgili hqonda oqsidaciuri 

stresis matebas. SegviZlia vivaraudoT, rom diabetis samkurnalod 

mizanSewonili iqneba danarCeni sami saxeobis gamoyeneba. 

sakvanZo sityvebi: diabeti, aloqsani, foliumi, oqsidaciuri stresi 

Cveni kvlevis mizans warmoadgenda mcenareuli warmoSobis maRali 

antioqsidanturi aqtiobis mqone sxvadasxva saxis Folium (Immuno, pX, 
Relax, P53)-is [4] gavlena aloqsanur diabetze virTagvebSi. Saqriani 

diabetis SeswavlisTvis gamoiyeneba diabetis sxvadasxva eqsperi-

mentuli modelebi, romlebic miiReba qirurgiuli, qimiuri da ge-

netikuri manipulaciebiT. Saqriani diabetis meqanizmebis kvlevisas 

umetesad gamoiyeneba aloqsaniTa da streptozotociniT induci-

rebuli Saqriani diabetis qimiuri modelebi [1, 3]. aloqsani 

warmoadgens glukozis toqsikur analogs, romelic hidrofilu-

robiT gamoirCeva, avlens susti mJavas Tvisebebs da aris qimiurad 

arastabiluri (pH 7.4 da 37°C-s pirobebSi misi naxevardaSlis 

periodia 1.5 wT). aloqsani aris SardmJavas daSlis produqti da 

TeTri kristaluri nivTiereba, romelic haerze vardisfers iRebs. 

preparats aqvs diabetogenuri moqmedeba mxolod parienteralurad 

Seyvanisas – intravenuri, kanqveSa, intramuskularuli da in-

traperitonealuri. gamoiyeneba I tipis Saqriani diabetis Sesaswav-
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lad. efeqturi doza damokidebulia cxovelis saxeobaze, Seyvanis 

gzasa da mdgomareobaze. literaturis monacemebze dayrdnobiT, 

cxovelebSi diabetis ganviTarebisTvis aloqsanis ineqciis rekomen-

debuli doza aris 150-180 mg/kg [2]. 

masala da meTodebi 

aloqsaniT inducirebuli diabetis eqsperimentuli modelis misa-

Rebad cxovelebs gaukeTdaT aloqsanis ineqcia (180 mg/kg) erTje-

radad, intraperitonealurad. sakvlev obieqtad gamoviyeneT zrda-

sruli TeTri ujiSo mamri virTagvebi (130-150 g). glukozis 

koncentracias vsazRvravdiT glukometris saSualebiT aloqsanis 

ineqciamde, ineqciidan 24-e da 48-e saaTebze Semdeg erTeulSi – 

mg/dl. literaturis monacemebiT, intaqturi zrdasruli virTag-

vebis sisxlSi normaSi glukozis koncentracia meryeobs 71.1 mg/dl – 

111.6 mg/dl diapazonSi [5]. 

eqsperimenti tardeboda 50 zrdasrul virTagvaze. sawyis etapze 

kudis venidan glukometris saSualebiT izomeboda glukozis kon-

centracia. intaqturi virTagvebis sisxlSi glukozis done iyo 

100 ± 6 mg/dl. Semdeg etapze amave cxovelebSi vaxdendiT aloqsanis 

intraperitonealur erTjerad ineqcias 180 mg/kg-ze. aloqsanis 

ineqciidan 24-e da 48-e saaTebze izomeboda glukozis Semcveloba, 

romelic TiTqmis 3-jer iyo momatebuli da Seadgina 268 ± 47 mg/dl, 

e.i. yalibdeboda aloqsanuri hiperglikemia (rac emTxveva litera-

turis monacemebs [2]. 

amis Semdeg diabetiani virTagvebi iyofoda 4 jgufad sxvadasxva 

saxis Folium (Immuno, pX, Relax, P53)-is kvlevisTvis. aloqsanis 

ineqciidan 48-e saaTze glukozis koncentraciis gazomvis Semdeg 

TiToeul jgufSi saTiTaod xdeboda oTxive saxis foliumis 

(Immuno, pX, Relax, P53) ineqcia intraperitonealurad 17 mg/kg-ze, 

yoveldRiurad 7 dRis ganmavlobaSi. me-8 dRes izomeboda glukozis 

koncentracia. 

Sedegebi da maTi ganxilva 

miRebuli Sedegebi mocemulia cxrilSi 1. rogorc cxrilidan Cans, 

foliumi Immuno, pX, Relax da P53-is ineqciam dadebiTad imoqmeda da 

gamoiwvia sisxlSi glukozis koncentraciis Semcireba TiTqmis 2 

jer, xolo Folium P53 aRmoCnda SedarebiT efeqturi. miRebuli 

Sedegebidan gamomdinare SeiZleba vivaraudoT, rom oTxive saxis 

Folium-i SeiZleba gamoyenebul iqnas diabetis samkurnalod. miRe-

buli Sedegebi warmodgenilia diagramis saxiTac: 
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cxrili 1 

glukozis koncentaciis done sisxlSi 

aloqsani + foliumi eqsperimentis 

pirobebi 
intaqturi aloqsani 

imuno pX relax P53 

glekoza (mg/dl) 100 ± 6 268 ± 47 132 ± 15 161 ± 9 135 ± 10 124 ± 16 

Concentration of glucoze in blood
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diagrama 1. 1 – intaqturi, 2 – aloqsani, 3 – aloqsani + foliumi imuno, 4 – 

aloqsani + foliumi pX, 5 – aloqsani + foliumi Relax, 6 – 

aloqsani + foliumi P53 

aRniSnul eqsperimentSi diabetis fonze FRAS-5 (Free Radical Analytical 
System, H@D) xelsawyos saSualebiT ganisazRvra foliumis (Immuno, 
pX, Relax da P53) oqsidanturi da antioqsidanturi aqtioba. am xel-

sawyoTi izomeba Tavisufali radikalebi (d-ROMs), antioqsidantebi 
(PAT), oqsidaciuri balansis riskis indeqsi (OBRI) da oqsidaciuri 
stresis indeqsi (OSI). miRebuli gazomvis Sedegebi mocemulia 

cxrilSi 2. 

rogorc cxrili 2-dan Cans, aloqsaniT inducirebuli diabetis 

dros adgili hqonda antioqsidantebis (PAT) mniSvnelovan matebas 

intaqturTan SedarebiT, Tavisufali radikalebis (d-ROMs) Semci-

rebas normis farglebSi da oqsidaciuri stresis indeqsis (OSI) 
matebas, rac miuTiTebs saSualo siZlieris oqsidaciuri stresis 

arsebobaze. kerZod ki, aloqsaniT inducirebuli diabetis fonze 

foliumis (Immuno, pX, Relax da P53) zemoqmedebis dros adgili 

hqonda Semdeg cvlilebebs: 



 

 

 

 

14 

folium Immuno-s moqmedebis fonze xdeboda d-ROMs, PAT, OSI-is 
mniSvnelovani mateba, rac miuTiTebs diabetiT gamowveuli 

oqsidaciuri stresis matebaze. 

folium pX, folium Relax da folium P53-is dros d-ROMs, PAT, OSI-i 
ubrundeboda normis farglebs, xolo diabetiT gamowveuli oqsi-

daciuri stresi ixsneboda. 

cxrili 2 

oqsidanturi da antioqsidanturi aqtioba 

eqsperimentis pirobebi 
d-ROMs 
U.Carr 

PAT 
U.Cor 

indeqsi 

OBRI 
indeqsi 

OSI 

intaqturi 291 ± 33 2658 ± 267 0.9 ± 0.1 22 ± 9 

aloqsani 248 ± 58 3362 ± 493 0.7 ± 0.2 44 ± 9 

imuno 389 ± 48 3031 ± 225 1.1 ± 0.09 66 ± 27 

pX 300 ± 19 2635 ± 217 1.0 ± 0.05 21 ± 2 

Relax 262 ± 22 2782 ± 242 0.8 ± 0.1 17 ± 3 

 

aloqsani + 

foliumi 

P53 299 ± 36 2544 ± 360 1.0 ± 0.05 32 ± 7 

miRebuli Sedegebi warmodgenilia diagramebis saxiT 
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diagrama 2. 1 – intaqturi, 2 – aloqsani, 3 – aloqsani + foliumi imuno, 4 – 

aloqsani + foliumi pX, 5 – aloqsani + foliumi Relax, 6 – aloqsani + 

foliumi P53 
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diagrama 3. 1 – intaqturi, 2 – aloqsani, 3 – aloqsani + foliumi imuno, 4 – 

aloqsani + foliumi pX, 5 – aloqsani + foliumi Relax, 6 – aloqsani + 

foliumi P53 
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diagrama 4. 1 – intaqturi, 2 – aloqsani, 3 – aloqsani + foliumi imuno, 4 – 

aloqsani + foliumi pX, 5 – aloqsani + foliumi Relax, 6 – aloqsani + 

foliumi P53 
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diagrama 5. 1 – intaqturi, 2 – aloqsani, 3 – aloqsani + foliumi imuno, 4 – 

aloqsani + foliumi pX, 5 – aloqsani + foliumi Relax, 6 – aloqsani + 

foliumi P53 

daskvna 

sabolood SegviZlia vivaraudoT, rom diabetis dros efeqturi 

iqneba folium pX, Relax da P53-is gamoyeneba. rac Seexeba folium 

imunos, miuxedavad imisa, rom is dadebiTad moqmedebs glukozis 

koncentraciis donis Semcirebaze, sagrZnoblad zrdis rogorc 

Tavisufali radikalebis (d-ROMs), aseve antioqsidantebis (PAT) 
raodenobasa da oqsidaciuri stresis maCvenebels, misi gamoyeneba 

samkurnalo TvalsazrisiT mizanSewonilad ar migvaCnia. 
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ВЛИЯНИЕ РАСТИТЕЛЬНЫХ ПРЕПАРАТОВ ФОЛИУМА 
НА ДИАБЕТ, ВЫЗВАННЫЙ АЛЛОКСАНОМ, У КРЫС 

Лали Гумберидзе,  Лена Давлианидзе,  Марина Небиеридзе,  Ия Квачакидзе,  
Нодар Митагвария 

Центр экспериментальной биомедицины им. И. Бериташвили, Тбилиси, Грузия 

РЕЗЮМЕ 

В данной работе мы изучили влияние растительных препаратов фолиума (Immuno, рХ, 
Relax, Р53) на аллоксан-индуцированный диабет у белых лабораторных крыс. Как показали 
эксперименты, введение всех четырех видов препаратов фолиума приводило к снижению 
концентрации глюкозы в крови почти в 2 раза, при этом Folium Р53 оказался относительно 
эффективным. Поскольку при применении Folium Immuno наблюдалось усиление окисли-
тельного стресса, можно предположить, что использование трех других видов будет 
целесообразным для лечения диабета. 

EFFECT OF HERBAL PREPARATIONS OF FOLIUM 
IN ALLOXAN-INDUCED DIABETES IN RATS 

Lali Gumberidze,  Lena Davlianidze,  Marina Nebieridze,  Ia Kvachakidze,   
Nodar Mitagvaria 

I. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia 

SUMMARY 

In this paper, the effect of herbal Folium preparations (Immuno, pX, Relax, P53) on alloxan-
induced diabetes in white laboratory rats has been studied. As the experiments showed, the 
injection of all four types of Folium drugs resulted in a nearly 2-fold decrease in blood glucose 
concentration. Based on this, Folium P53 was found to be relatively effective. Since there was an 
increase in oxidative stress with the administration of Folium Immuno, we can assume that the use 
of the other three species would be appropriate for the treatment of diabetes. 
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BATTLE AGAINST DOPING IN GEORGIA: 
BASIC BIOSOCIAL AND ETHICAL ASPECTS 

Teimuraz Ukleba1,  Ramaz Shengelia2,  Nino Durglishvili3 

1 Georgian State Teaching University of Physical Training and Sports, Faculty of 
Physical Education and Rehabilitation, Tbilisi; 2 Tbilisi State Medical University, 
Department of Medical History and Bioethics, Georgia; 3 Ivane Javakhishvili Tbilisi 
State University, Faculty of Social and Political Sciences, Georgia 

The basis of anti-doping policy is multidimensional and each of its compilers (legal base, 
ethical norms, values, bio-medical achievements and difficulties, educational programs, 
finance, management, etc.) pursues a unique goal. it is obvious that the task of an 
interdisciplinary approach is being set, as well as an in-depth study of each of them. 

The presented work is one of the first attempts to investigate the anti-doping policy in 
Georgia. It focuses on the study of the mechanisms of making important decisions and the 
distribution of responsibility by athletes in relation to doping. 

The main research tool was the questionnaire of the World Anti-Doping Agency: "A 
package of sociological studies for anti-doping organizations", which underwent the 
procedure of adaptation to the studied population. The basis of the selection was the 
electronic database of participants provided by the mentioned National Sports 
Federations.The selection was carried out by a two-stage stratified-cluster method. 

The study was conducted in two waves. The sample size was 200 respondents, which 
guarantees a 7% margin of error of the survey results with a guarantee of 95%. The main 
tools of both phases of qualitative research were semi-focused questionnaires/guides. In both 
cases, respondents were selected using purposive sampling methods. 

In conclusion, it can be said that raising awareness is a necessary and extremely important 
prerequisite for the development of anti-doping attitudes among athletes. 

Key words: anti-doping, education, biosocial, ethics, social research, awareness 

The battle against doping is every athlete’s battle. Ideals of dignity, human excellence and 
fair play are not unique to Olympic movement, but apply to the very nature of sport – to 
be the best an athlete can be. But at some point, a line must be drawn between being the 
best through hard work, perseverance and certain levels of biological luck and that of taking 
extraordinary means. Doping, winning at all costs, cannot be accepted, least of all athletes [16]. 
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In a highly competitive sporting environment, athletes and their support personnel are 
under increasing pressure to win. As a result, they may be tempted to use performance 
enhancing substances and methods. This phenomenon is not limited to elite athletes; 
young people and amateur sports enthusiasts too are being drawn into doping. Doping is a 
public health issue. It jeopardizes the values, ethics and integrity of sport; and the health 
of those involved in it (UNESCO, International Convention against Doping in Sport). 

This article is based on the research conducted in 2019-2020, which has been focused on 
biosocial and ethical aspects of the battle against doping in Georgia. 

The modern condition of the issue 

A specific feature of sports – the need to competition – directly and significantly affects 
the moral and ethical formation of a person. 

Significantly tightened sanctions by World Anti-Doping Agency on athletes who failed a 
doping test could not reduce number of violations of anti-doping rules. Conversely, the 
percentage of violations of anti-doping rules increased from 1.35% to 2.62% (2018 Anti-
Doping Testing Figures. WADA-AMA.org). The above-mentioned situation led to the 
mobilization of increasing investments in social scientific research by the World Anti-
Doping Agency (WADA) [3]. 

Social Sciences had not been in a hurry to force interest towards doping for a long time. 
However, a positive attitude towards the prevention of doping was demonstrated from the 
very beginning [1, 2]. 

Concern about the systematic use of doping and the daily battle for its avoidance, the 
implementation of increasingly large-scale measures based on scientific research, require 
the use of reliable and cost-effective strategies [5]. 

In sports, in the context of the doping problem, social sciences allow us to talk about the 
goals and reasons for the use of banned substances by athletes, to penetrate deeply into 
the essence of this problem and find a scientifically substantiated way to solve it [12]. 

Also, aspects of social psychology in a comprehensive understanding of the use of doping 
in sports are becoming crucial meaning, as evidenced by recent empirical studies that are 
sometimes considered along with preventive programs [6]. 

These studies concern psychosocial correlations and prediction of doping use in sports, 
knowledge, attitudes, beliefs and behavior of athletes (teenagers, elite and competitive) 
regarding doping, the effectiveness of anti-doping educational programs and specific 
models and theories about doping [4, 14, 17, 22]. 

The synthesis of new, mixed studies allows researchers, policy makers and practitioners 
to provide an exhaustive overview of the processes taking place in this area [13]. 
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The researchers studied the knowledge, attitudes and beliefs of coaches, sports doctors, 
athletes’ support staff, gym users and the general public, which formed the basis for 
determining the public attitude to this issue, the so-called “doping climate” [8, 20]. 

Only a few studies have been conducted in this area to present the results of an anti-
doping educational program or to develop an anti-doping theory/model [7, 11]. 

The recognition, respect and formation in behavior (cultivation) of an individual approach 
to the concept of “clean” for oneself is the main cornerstone of the development of 
“clean” sports [23]. 

Discussing the principles of motivation in anti-doping educational programs and paying 
more attention to them can become a factor in reducing the dependence of coaches and 
their athletes on doping [21]. 

The prevention of doping remains a difficult task for the anti-doping organizations of 
each country. Paying more attention to anti-doping education provides a potential 
improvement in forecasting [19]. 

Problem significance 

The issue of the effectiveness of anti-doping policies is one of the most important 
challenges of modernity. It is multidimensional, and each of its compilers pursues a 
unique goal (legal base, ethical norms, values, bio-medical achievements and difficulties, 
educational programs, finance, management, etc.) with such a variety of factors, it is 
obvious that the task of an interdisciplinary approach is being set, as well as an in-depth 
study of each of them. 

Based on the Code of Sports Ethics adopted by the Council of Europe, the path to victory 
must be fair play, which means much more than playing with the rules. It incorporates the 
concepts of friendship, respect for others and always playing within the right spirit. Fair 
play is defined as a way of thinking, not just a way of behaving. 

The presented work is one of the first attempts to investigate the anti-doping policy in 
Georgia. It focuses on the study of the mechanisms of making important decisions and the 
distribution of responsibility by athletes in relation to doping, as well as their personal 
motivations. 

The research is aimed at supporting the development of the right spirit of sportsman and 
anti-doping sentiments. 

Considering the issue of research from this point of view will also allow us to understand 
the formation of an athlete's attitude to doping as a single systemic process, since the 
athlete is directly faced with the dilemma of taking or not taking doping, and ultimately 
his decision is the result of the group impact of various triggers that are associated with 
the effectiveness of anti-doping policy. 
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METHODS 

Based on the complex nature of the research issue, in order to obtain a comprehensive 
and consistent understanding of the issue, Mixed Methods Research (MMR) have been 
developed design [10]. 

The study was conducted using the method of Sequential explanatory [9, 24, 25]. 

The first stage of the study was a quantitative study. Those National Sports Federations 
that signed a cooperation agreement with the Anti-Doping Agency of Georgia were 
selected as the target group. 

The main research tool was the questionnaire of the World Anti-Doping Agency: "A 
package of sociological studies for anti-doping organizations", which underwent the 
procedure of adaptation to the studied population. 

The basis of the selection was the electronic database of participants provided by the 
mentioned National Sports Federations. The selection was carried out by a two-stage 
stratified-cluster method. The study was conducted in two waves. The sample size was 
200 respondents, which guarantees a 7% margin of error of the survey results with a 
guarantee of 95% [26]. 

In the second phase of the study, a two-phase qualitative study was conducted: 6 focus 
groups with athletes (the first phase) and 10 in-depth interviews with coaches (the second 
phase). 

The composition of the focus groups and the main research questions were determined 
according to the main results of the quantitative research, while the main research 
questions of the in-depth interviews were determined taking into account the main results 
of both quantitative research and focus groups. The task of both phases of qualitative 
research was to explain, complement and contextualize the main results of quantitative 
research.The main tools of both phases of qualitative research were semi-focused 
questionnaires/guides. In both cases the respondents were selected using purposive 
sampling methods. 

The purposive audience of the focus groups were selected athletes united in research 
sports federations. 

The purposive audience of the focus groups were selected athletes united in research 
Sports Federations. The main characteristics of the selection were gender, age, experience 
of participating in competitions at the international or national levels; personal and/or 
team achievements. Each focus group involved 8 respondents. None of the focus group 
participants were the athletes who represented the quantitative survey respondent. 

The target group of in-depth interviews involves the coaches of the studied sports 
federations (since the special importance of the coach was revealed by the results of 
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quantitative researchs and focus groups). Totally of 8 trainers were interviewed. Their 
selection was conducted according to gender, work experience as a trainer, achievements 
and work experience with age groups of athletes (children's sports, adult sports). 

The main tasks of quantitative research were to assess the role of raising awareness in the 
formation of anti-doping mood of athletes and to identify factors that significantly affect 
the awareness of athletes. These tasks were solved through an integrated assessment of 
raising awareness indicator-index calculation. Based on this indicator, the effectiveness of 
the training was evaluated by the difference between the first (0.45) and second waves 
(0.58), which was statistically significant (Sig. = 0.000). Namely, the difference between 
them was 0.13. Due to the fact that this indicator is almost a third of the value of the first 
wave (28.7%), the training can be considered as quite effective. 

According to the index, the training is effective for those athletes who have an experience 
of competing at international or national levels (in both cases, the difference is 
statistically significant), while for those athletes who are still limited to the city/district 
levels, the difference between the waves is not statistically significant. 

The training is effective for both game and individual sports representatives. In both 
cases, the difference is statistically significant. However, it should be noted that in the 
case of playing sports, the difference rate is higher than in athletes who are engaged in 
individual sports. The training is effective for the age groups of 18-29 years (the 
difference is statistically significant). And for athletes aged 30 or over, the difference is 
not statistically significant [26]. 

The main characteristics of athletes, which are statistically significant in relation to the 
effectiveness of training, formed the basis for the selection of athletes participating in 
focus groups and coaches for in-depth interviews. 

Thus, based on the results of quantitative research, it can be concluded that awareness is 
an extremely important factor for the development of anti-doping mood in athletes. But, it 
is worth noting that only a part of the information transmitted during training based on the 
results of comparing the data of the two waves causes a statistically significant difference 
in certain (not all) groups of athletes, however, the difference between the second wave 
index (0.58) and the upper bound of the index (1) (0.42) is significant. Accordingly, the 
expediency of a more in-depth study of other factors relevant to the context of the study 
was revealed, for which purpose a qualitative research was conducted. 

As a result of qualitative research data analysis, the importance of raising awareness 
along with fair and equal environment, diversification of trust and responsibility 
mechanisms, medical and psychological support of athletes, as well as ethics and related 
value orientations were revealed. 

Ensuring an honest and equal environment (at the level of gaining real trust from 
athletes), according to the participants of the focus group, is one of the most important 
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factors in the formation of the anti-doping attitude of athletes. Fair play does not depend 
only on the decision of one athlete – if athletes are not convinced that compliance with 
the rules applies to each player equally, regardless of their personal decision, they can 
still be participants in unfair play, besides they are in a losing position: 

"I am a natural, I train with my abilities, someone who is financially strong, consumes 
doping and is in good shape than me" (male, 19 years old, individual sport; holder of an 
International title). 

"If I knew that my opponent was taking (doping), I might as well think about it. Will only 
I be fair?” (female, team sport; holder of an International title). 

There is no skepticism or dissatisfaction with laboratory testing procedures from athletes, 
but a lack of confidence in the mechanisms for detecting doping in general was revealed. 
Athletes suggest that manufacturers of innovative types of doping may have preceded the 
development and implementation of their detection mechanisms: 

“They are constantly working on creating a substance that the test cannot detect” (male, 
20 years old. Individual sport; holder of an International title). 

“There may also be a new generation of doping that does not fall during testing” (female, 
21 years old. team sport; holder of an International title). 

Skepticism towards ensuring a fair and equitable environment, in turn, contributes to the 
mood associated with the difficulties of a developing country – during the discussion, it 
was suggested that athletes from developed countries may have much more information, 
communications and financial resources to use such types of doping that have not yet 
been discovered: 

‘Thus, representatives of more developed and richer countries have the opportunity to get 
a new generation of doping, which does not fall during testing” (female, 25 years old. 
Individual sport; holder of an International title). 

“As I have heard, there are new types of doping that are not fixed in the test” (male, 18 
years old, individual parasport, holder of National title). 

Mechanisms for the distribution of trust and responsibility 

There are questions regarding the provision of a fair and equal environment, to which 
there are no unambiguous answers. Obviously, the resources are of great importance, 
through which it is possible to gain the trust of athletes, to convince them of the 
effectiveness and advantages of anti-doping campaigns. During the discussion on this 
issue, the special role of the coach was revealed. Athletes realize that they themselves are 
responsible persons, but when making important decisions, the main thing for them is the 
position of the coach. At the same time, it can be said that the coach is the “trusted 
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person” of the athlete in Georgia, the main source of information and communications, 
financial manager, adviser, defender and lobbyist. Such a special load/role of the coach is 
also manifested in relation to medical aspects: 

“The coach is the main, I assent with him vitamins and everything else” (male, 25 years 
old. Individual sport; holder of an International title). 

“Due to injury, if the attending physician prescribes anything, I call the coach” (female, 
26 years old. team sport; holder of an International title). 

Accordingly, the in-depth interviews aimed to research the above-mentioned issues from 
the position of the coaches themselves and focused on identifying and assessing the 
current situation, as well as the mechanisms of responsibility and the possibilities of 
redistribution of rights and responsibilities. On the part of the coaches, it has been proven 
that up to a certain stage of success, they unilaterally guide the athlete in all aspects, and 
making of decision is usually actually carried out by them. If an athlete achieves special 
success, National Sports Federations and/or International institutions or agents are 
involved, but the moral influence of the coach often remains relevant in these cases. 
Coaches, obviously, note that this is a great load, but they have adapted to such a way of 
working and believe that it is very comfortable for the athlete, because they, instead, are 
given the opportunity to think only about specific sports results: 

“It’s better to contact me. They only have to prepare well” (male, coach with 17 years of 
experience, individual parasport). 

“...The coach wants the same as the player – a good result. Someone is always 
dissatisfied. Interference from others will only complicate the situation” (male, coach 
with 5 years of experience, team sports). 

“There is competition too, and it's better to be closer to me personally” (female, coach 
with 7 years of experience, team sports). 

Such an importance of the coach, on the one hand, is a good resource in terms of gaining 
the trust of athletes at the initial stage of the anti-doping campaign and effective 
communication with them (“If you convince the coach, you convince the athlete, too”). 
But, on the other hand, it restricts the freedom of choice of the athlete and creates the 
need to use these mechanisms by which the athlete can make informed decisions on 
issues related personally to his health, career development, rights or responsibilities. As 
revealed from in-depth interviews, the multifunctional and special role of the coach is due 
to various factors. Among them is the lack of qualified personnel, which is mainly due to 
limited financial opportunities. The importance of strengthening medical and 
psychological support for athletes was highlighted: 

“It’s really important for athletes to have a psychologist, in order not to reveal a low result at 
the competition” (male, honored coach with 20 years of experience, individual sports). 
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“We have one doctor, if someone has any difficulties, we send them to him, but he does 
not work with us permanently. We need it very much” (female coach with 5 years of 
experience in individual children's sports). 

“The athlete must be under the constant supervision of a doctor. A doctor who knows him 
well and is a professional in his field” (female coach with 7 years of experience in team sports). 

“My first problem is that, problem with psychologist, that we can’t solve yet” (male, 
coach with 17 years of experience, individual parasport). 

As can be seen from the above material, the role of a doctor and a psychologist in the 
battle against doping is very important. Especially obvious is the whole set of 
professional, ethical aspects of a doctor who can be assigned a specific ethical and value 
qualification (in this case, we are not talking about legal responsibility, which is a 
separate topic of discussion). 

Ethical grounds for taking doping 

Bioethics studies the ethical relationship of the trivial triangle-patient-doctor – society-
members, establishes general principles and rules, provides mechanisms for their 
protection [18]. In this triangle, instead of a patient, we can easily place an athlete who, 
involuntarily, regularly takes most of the rather powerful drugs / chemical substances. 
There are four principles of bioethics: “Do no harm”, “Do kindness”, “The principles of 
respect for patient autonomy” and “The principle of Justice”. Also two rules: truth and 
confidentiality [15]. 

Giving a drug or substance of doping action to an athlete with the consent / recom-
mendation of the doctor, violates all the above principles and rules. 

The principle of “Do no harm” is violated when providing a completely healthy young 
with a mixture that he does not need to improve his health, but conversely, leads to his 
injury both instantly and in the near and distant perspective. The main responsibility in 
this case lies with the doctor. 

The principle of “Do kindness” is excluded by the recognition of a violation of the above-
mentioned principle. The "kindness" brought by doping is undeserved, ephemeral and 
deeply damaging both on a personal and social levels. The subject has a perception of the 
possibility of obtaining an undeserved victory by passing the law, and he will try to 
achieve success with similar methods in the future. 

It is a common practice that successful athletes, after active sports, open the way to high 
social and political positions and careers. And in this case, the “experience” of this 
subject goes beyond the personal level, and the scale of the damage he brings, becomes 
much deeper and more severe. This can be a condition for promoting corruption, 
nepotism and public demoralization. Here, all parties share responsibility equally. 
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The “Principle of respect for patient autonomy” is violated when a young athlete’s will is 
consciously or unconsciously pressured to take doping. When the thought comes to mind 
that “everyone is doing it today” or “you can’t do anything differently”, etc. In this case, 
the role of the coach is more evident. 

“The principle of justice” follows from all three of the above principles and implies 
equality at both the personal and social levels. This philosophical category underlies the 
generally accepted and slogan-based concept of fair play. 

Justice should be not only the choice of a person – whether he is fair or not, but it should 
be the maxim of public morality, and other attitudes should be considered at least 
unethical. Violation of the rules of truth and confidentiality occurs when the athlete is not 
actually aware of all the possible consequences of taking doping and is fully entrusted to 
the coach and doctor. In this case, the responsibility for the last two especially increases 
and, as we think, goes beyond the ethical crime. Based on the above, the responsibility of 
the doctor as a professional regarding the athlete's attitude to doping and the expected 
biomedical and even sociological consequences in case of its use is quite obvious. We 
think this should be reflected in special regulations. As mentioned, the protection of the 
interests of the athlete and their rights is still mainly included in the functions of the 
coach. Interestingly, the opinion of the participants of in-depth interviews on this issue 
was divided into two. One group considers this quite sufficient and believes that a good 
athlete will always be under the protection of a coach, and special norms are not needed 
for this: 

“- Ethics? Everything is still based on relationships. If the athlete does everything the 
coach tells him, everything will be fine. It’s his responsibility, and the coach will figure it 
out for himself” (male, honored coach with 20 years of experience, individual sports). 

“It’s all about personal relationships. I don’t think special ethics is needed. Anyone who 
is ethical in everyday life will also be ethical in sports. The coach takes care of a good 
athlete like a child, nothing will be difficult” (female, coach with 7 years of experience, 
team sports). 

According to the second group, official rules and mechanisms are desirable that will allow 
the athlete to make a free, informed choice. As the latter believe, the adoption of ethical norms 
would be the best solution in this sense, since legal norms, above all, are very general and 
operate within a broad framework. In addition, the mechanisms of their enforcement, in 
most cases, are associated with a long period of time and strict liability mechanisms: 

“If such a standard exists, on the contrary, I will welcome you, and this will help me and 
anyone else to understand the situation” (male, coach with 17 years of experience, 
individual parasport). 

“Of course, ethics is very important. After all, this is a fair competition, and adversarial 
should be fair. If it's not fair, then everyone will succeed. Sport is not for everyone, as not 
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everyone can be an engineer, a doctor” (female, coach with 10 years of experience, team 
parasport). 

“I have been training children since 5-6 years and this issue is relevant, and they are 
interested in norms related to ethics” (female, coach, with 5 years of experience, 
individual children's sports). 

“A good relationship is good, but if the relationship is destroyed, after all, the athlete 
must be able to protect himself. It seems that everything is fine, but, yet, ethical standards 
are better to act. It's hard to find another one, it's hard. Human gametes are also not 
easy, but the norms of ethics can definitely be used by athletes. This is because the 
children were treated unfairly” (male, coach with 5 years of experience, team sports). 

CONCLUSION 

In conclusion, it can be said that raising awareness is a necessary and extremely important 
prerequisite for the development of anti-doping attitudes among athletes.But in order for 
knowledge about doping to become a real basis for making appropriate decisions, it is 
equally important to create an environment in which the multifaceted needs of an athlete 
will be diversified at the level of highly qualified personnel (coach, doctor, psychologist, 
agent, mechanisms/activities related to awareness education or value orientations, and so 
on), this will allow him to take into account different points of view, but ultimately 
independently make an informed choice, develop clearly defined value orientations and 
institutional guarantees of protection of his rights and career advancement both at the 
level of daily activities and training, as well as at the level of sports competition of any 
levels. 
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dopingis winaaRmdeg brZola saqarTveloSi: ZiriTadi 

biosocialuri da eTikuri aspeqtebi 

Teimuraz ukleba1,  ramaz Sengelia2,  nino durgliSvili3 

1 saqarTvelos fizikuri aRzrdisa da sportis saswavlo universiteti, 

fizikuri aRzrdisa da reabilitaciis fakulteti, Tbilisi; 2 Tbilisis 

saxelmwifo samedicino universiteti, medicinis istoriisa da bio-

eTikis fakulteti, saqarTvelo; 3 Tbilisis ivane javaxiSvilis saxel-

mwifo universiteti, socialuri da politikuri mecnierebebis fa-

kulteti, saqarTvelo 

reziume 

antidopinguri politikis safuZveli mravalganzomilebiania da mis 

TiToeul mdgenels (samarTlebrivi baza, eTikis normebi, Rirebulebebi, 

biosamedicino miRwevebi da sirTuleebi, saganmanaTleblo programebi, 

finansebi, menejmenti, aqcionerebi da a.S.) unikaluri daniSnuleba gaaCnia. 

cxadia, dgeba rogorc multidisciplinuri midgomis, ise TiToeuli 

maTganis siRrmiseuli kvlevis amocana. 

warmodgenili naSromi aris saqarTveloSi antidopinguri politikis kvle-

vis erT-erTi pirveli mcdeloba. igi fokusirebulia dopingTan da-

kavSirebiT sportsmenTa mier mniSvnelovani gadawyvetilebebis miRebisa da 

pasuxismgeblobis ganawilebis meqanizmebis da antidopinguri ganwyobebis 

ganviTarebis mxardaWeraze. 

kvlevis ZiriTad instruments warmoadgenda msoflio antidopinguri sa-

agentos kiTxvari: ~socialuri mecnierebis kvlevis paketi antidopinguri 

organizaciebisTvis~, romelmac sakvlev populaciasTan adaptaciis 

procedura gaiara. SerCevis CarCos warmoadgenda aRniSnuli erovnuli 

sportuli federaciebis mier mowodebuli wevrebis monacemebis eleq-

tronuli baza. SerCeva ganxorcielda orsafexuriani, stratificirebul-

klasteruli meTodiT. 

kvleva Catarda or talRad. SerCevis moculobas warmoadgenda 200 

respondenti, rac uzrunvelyofda kvlevis Sedegebis 7%-ian cdomilebas 

95%-iani garantiiT. 

Tvisebrivi kvlevis orive fazis ZiriTad instrumentebs warmoadgenda na-

xevradfokusirebuli kiTxvarebi/gaidebi. orive SemTxvevaSi, respondentTa 

SerCeva ganxorcielda miznobrivi/purposive SerCevis teqnikiT. daskvnis sa-

xiT SeiZleba iTqvas, rom sportsmenebSi cnobierebis amaRleba anti-

dopinguri ganwyobis ganviTarebis aucilebel da uaRresad mniSvnelovan 

winapirobas warmoadgens. 
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ОСНОВНЫЕ БИОСОЦИАЛЬНЫЕ И ЭТИЧЕСКИЕ АСПЕКТЫ 

Tеймураз Уклеба1,  Рамаз Шенгелия2,  Нино Дурглишвили3 
1 Грузинский государственный учебный университет физического воспитания и спорта, 
факультет физического воспитания и реабилитации, Тбилиси; 2 Тбилисский го-
сударственный медицинский университет, факультет социологических и политических 
наук, Грузия; 3 Тбилисский государственный университет им. Ив. Джавахишвили, 
факультет истории медицины и биоэтики, Грузия 

РЕЗЮМЕ 

Основа антидопинговой политики многоаспектна и каждый из ее составителей (правовая 
база, этические нормы, ценности, биомедицинские достижения и трудности, образо-
вательные программы, финансы, менеджмент и т.д.) преследует уникальную цель. 
Очевидно, что ставится задача междисциплинарного подхода, а также углубленного 
изучения каждого из них. 

Представленная работа является одной из первых попыток исследования антидопинговой 
политики в Грузии. Основное внимание уделяется изучению механизмов принятия важных 
решений и распределения ответственности спортсменов в отношении допинга. 

Основным инструментом исследования стал вопросник Всемирного антидопингового 
агентства: «Пакет социологических исследований для антидопинговых организаций», про-
шедший процедуру адаптации к изучаемой популяции. Основой отбора послужила элек-
тронная база данных участников, предоставленная указанными Национальными спор-
тивными федерациями. Отбор проводился двухэтапным методом стратифицированных 
кластеров. 

Исследование проводилось в две волны на 200 респондентах, что гарантирует погрешность 
результатов опроса 7% с гарантией 95%. Основными инструментами обоих этапов качест-
венного исследования были полуцелевые анкеты/руководства. В обоих случаях респон-
денты отбирались с использованием методов целенаправленной выборки. 

В заключение можно сказать, что повышение осведомленности является необходимой и 
чрезвычайно важной предпосылкой развития антидопинговых настроений среди спортс-
менов. 
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maRali kvalifikaciis ZiudoistTa Sejibrebebis 

procesSi gamovlenil funqciur 

maCvenebelTa analizi 

durmiSxan CitaSvili1,  guram beqaia2,  elene korinTeli3,  

nino Ciqobava4,  nino berianiZe3 

1 ilias saxelmwifo universiteti, Tbilisi, saqarTvelo; 
2 iv. beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi, 

saqarTvelo; 3 saqarTvelos fizikuri aRzrdisa da sportis 

saxelmwifo saswavlo universiteti, Tbilisi; 4 Tbilisis 

saxelmwifo samedicino universiteti, saqarTvelo 

cnobilia, rom ukanasknel wlebSi sawvrTno procesebis gaumjobesebis 

Sedegad SesamCnevad Seicvala sportsmenTa SesaZleblobebi.sportis mra-

val saxeobaSi gamoCndnen axalgazrda (16-20 ww.) sportsmenebi (fexburTi, 

kalaTburTi, ragbi da sxv.), romlebic warmatebiT icaven Cveni qveynisa da 

qarTuli sportis Rirsebas. 

am da sxva sakiTxebis dadebiTad gadawyvetis mizniT saqarTveloSi Seiqmna 

mwvrTnelebisa da mecnier-mkvlevarTa gaerTianebuli jgufi, romelmac 

aqtiuri TanamSromloba daiwyo saqarTvelos ZiudoistebTan. aRniSnuli 

jgufis saxeliT maT saTanado organoebis winaSe waradgines saqarTvelos 

ZiudoistTa ufrosi mwvrTnelis biZina maziaSvilis kandidatura iaponiaSi 

kvalifikaciis gasavlelad, rac dadebiTad gadawyda. 

am dRidan iwyeba samecniero kompleqsuri jgufis aqtiuri muSaoba, 

romlis SemadgenlobaSi Sevidnen winamdebare statiis avtorebi. sawvrTno 

procesis regulirebis mizniT es jgufi mwvrTnelebTan erTad CaerTo 

muSaobaSi. ar unda daSvebuliyo erTi Secdomac ki, romlis uaryofiTi 

Sedegi Tavs iCenda metoqeebTan Sexvedrisas. miuxedavad imisa, rom qarT-

velma Ziudoistebma moipoves msoflios, evropis da olimpiuri TamaSebis 

umaRlesi jildoebi. ZiudoiSi iseve, rogorc sportis sxva saxeobebSi 

mudam adgili aqcs siaxleebs. amitom winamdebare statiaSi mocemulia 

Sejibrebis procesSi Seswavlili kardiovaskuluri da sasunTqi sisteme-

bis parametrebi. 

sakvanZo sityvebi: maRali kvalifikaciis Ziudoistebi, kardiovaskuluri da sa-

sunTqi sistemebi, parametrebis dinamika, funqciuri Zvrebi, adaptaciis problema 
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qarTulma Ziudom msoflio asparezze mniSvnelovani warmatebebi 

moipova. ZiudoSi iseve, rogorc sportis sxva saxeobebSi icvleba 

Sejibrebis formebi da moTxovnebi, rac ganapirobebs sawvrTneli 

procesis mudmiv koreqcias. es ki specialuri gamokvlevebiTaa 

SesaZlebeli Sejibrebisa da wvrTnis periodebSi sportsmenTa kar-

diovaskuluri da sasunTqi sistemebis parametrebis SeswavliT sxva-

dasxva faqtorebis zemoqmedebis dros da zRvis donidan sxvadasxva 

simaRleebze. Sedegad, mwvrTnelebs miecaT rekomendaciebi umniS-

vnelo gadaxrebis aRmofxvris mizniT. miuxedavad imisa, rom qarT-

velma Ziudoistebma did warmatebebs miaRwies, zogierTi maTgani ki 

msoflios, evropis da olimpiuri TamaSebis Cempionebic ki gaxda, 

sportsmenTa momzadebis periodSi gamovlinda garkveuli xarvezebi. 

Cveni kvlevis mizani iyo dakvirvebebi Cagvetarebina sxvadasxva 

kvalifikaciis wamyvan Ziudoistebze. dakvirvebebi tardeboda Tbi-

lisSi da gasvliT Sekrebebze: bakurianSi (mosamzadebeli periodi), 

borjomSi, axalqalaqSi, duSeTsa da a.S. am Sekrebebze gaTva-

liswinebuli iyo klimaturi pirobebi, simaRlis faqtori, kvebis 

sakiTxebi, higienuri pirobebi da sxv. sportsmenebs es stabiluri 

pirobebi ar aZlevda saSualebas darRveodaT adaptacia garemo pi-

robebisadmi. gamokvlevebi ZiriTadad exeboda saqarTvelos nakrebi 

gundis wevrebze da maT Semcvlel kandidatebze dakvirvebebs Se-

jibrebis dawyebidan misi dasrulebis bolo wuTamde. 

Cveni jgufis aucilebeli valdebuleba iyo vaxSmis Semdeg mwvrTne-

lebisTvis migvewodebina sportsmenebze Catarebuli kvlevis Se-

degebi, raTa maT warmodgena hqonodaT sportsmenTa organizmSi 

mimdinare cvlilebebze, agreTve unda dagvedgina, Tu rogor moq-

medebs sportsmenis wonis xelovnuri kleba mis sportul Sedegze 

da aRdgenis procesze Widaobebs Soris monakveTebSi. 

dakvirvebebi tardeboda sportsmenis maqsimaluri muSaobis Sesa-

Zleblobis doneze, risTvisac sakontrolod gamoiyeneboda veloer-

gometrze Sesrulebuli muSaobis moculoba. aseve did interess 

iwvevda garkveuliyo romeli woniTi kategoriis sportsmenebSi 

iwyeba ufro adre wnevis vardnasTan dakavSirebuli sportsmenis mu-

Saobisunarianoba. agreTve saqarTvelos ZiudoistTa nakrebi gundis 

mwvrTnelebTan erTad unda Segveswavla sportsmenTa fizikuri 

Tvisebebi da Sesabamisi funqciuri Zvrebi (pulsi, sunTqvis sixSire, 

filtvebis sasicocxlo tevadoba, sisxlis arteriuli wneva da 

Widaobebs Sua aRdgeniTi procesebis xangrZlivoba). 

Cven mier miRebuli eqsperimentuli masalis ganxilvisas xdeba mo-

maval sawvrTno procesSi cvlilebebis Setanis iseTi sakiTxi, ro-
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goricaa fizikuri datvirTvis moculoba da intensivoba, Widaobis 

dasrulebis Semdeg xdeba sportsmenis mier Sesrulebuli muSaobis 

da funqciuri monacemebis Sejameba, romelic gaTvaliswinebuli 

iqneba momavali fizikuri momzadebis Casatareblad. miRebuli Se-

degebi damuSavebulia statistikurad. 

masala da meTodebi 

dakvirveba tardeboda yvela asakis Ziudoistze, dawyebuli saqarT-

velos Cempionebidan da damTavrebuli yofili sabWoTa kavSiris da 

msoflio CempionebiT, sul 37 mamakac sportsmenze. maTi jan-

mrTelobis da Sejibrze gamosvlisTvis mzadyofnis Sesaxeb 

mwvrTnelebs eZlevaT zusti informacia sportsmenebis Sesaxeb. 

cdispirebze winaswari dakvirvebis Sedegad miRebuli monacemebi sa-

fuZvlad daedo Ziudoistebis SerCevas. vafiqsirebdiT sportsmenis 

mier Sesrulebul muSaobas, sisxlis maqsimalur da minimalur 

wnevas, wnevis daqveiTebis dros da am monacemebis saSualebiT vsaz-

RvravdiT sportsmenis gadaRlis fazaSi Sesvlas da sawvrTno 

procesSi datvirTvis regulirebas. 

miRebuli Sedegebi 

dakvirveba Catarda maRali kvalifikaciis vaJ sportsmenebze. ro-

gorc aRiniSna, dakvirvebis qveS imyofeboda 37 vaJi, maT Soris 

iyvnen evropisa da msoflio Cempionebi, romelTac hqondaT sxva-

dasxva mniSvnelobis SejibrebebSi monawileobis didi gamocdileba. 

cdispirebi davyaviT or jgufad. pirvel jgufSi gaerTiandnen 

sportsmenebi sxeulis wonis mixedviT, meoreSi ki – gawvrTnilobis 

maCveneblebis mixedviT (diagrama 1). 

ZiudoistebTan konsultantad muSaobis mravali wlis gamocdilebam 

gviCvena, rom aris sakiTxebi, romelTa Sesaxeb erTiani Sexeduleba 

ar arsebobs. Tundac iseTi sakiTxebi, rogoricaa Ziudoistebis 

datvirTva simZlavris mixedviT. Ziudo SeiZleba yvela saxis Wi-

daobaze wina planze davayenoT, radgan Widaobis momentSi mo-

WidavesTan miaxloebac ki SeuZlebelia. Tumca, misi datvirTvis 

simZlavre (pulsuri monacemebiT) utoldeba submaqsimalur inten-

siur datvirTvas. 

Tu Widaobis damTavrebisTanave gavaanalizebT funqciur monacemebs 

(gulis cemis da sunTqvis sixSire, sisxlis maqsimaluri da minima-

luri wnevis cvalebadoba), vnaxavT, rom sunTqvis sixSire wuTSi 40-

60-s da zogjer metsac aRwevs. analogiuri Sedegi miiReba gulis 

cemis sixSiris mixedviT. rac Seexeba arteriul wnevas, zogjer 
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gaugebaria misi cvalebadoba. darwmunebiT SeiZleba iTqvas, rom 

Ziudoistis organizmis janmrTelobis mdgomareobis dadgena erT 

Sejibrze miRebuli monacemebis safuZvelze SedarebiT rTulia, 

radgan monacemebi mudmivad icvleba. cxrilSi 1 da diagramaze 1 

woniTi kategoriebis mixedviT mocemulia sportsmenis pulsis, 

sunTqvis sixSiris da sisxlis wnevis maCveneblebi pirveli Widaobis 

Semdeg periodSi. 

cxrili 

 
woniTi 

kategoria 
pulsi 

sunTqvis 

sixSire 

sisxlis 

maqsimaluri wneva 

sisxlis 

minimaluri wneva 

1 60 kg 210 36 216 58 

2 65 kg 186 40 210 46 

3 71 kg 198 40 180 44 

4 78 kg 192 40 174 40 

5 86 kg 216 46 140 90 

6 95 kg 210 36 180 120 

7 95 kg 180 60 180 90 

8 95 kg 198 48 120 75 

9 95 kg 198 52 192 102 

10 95 kg 192 46 196 44 

180

190

200

210

220

230

240

250

 
diagrama 1. ZiudoistTa gulis cemis sixSire samwuTiani sawvrTneli 

varjiSis dros: ● – 10 mZime wonis sportsmenis monacemebi, ○ – 10 qvemZime 
wonis sportsmenis monacemebi 

mocemulia samwuTiani datvirTvis Sedegad miRebuli monacemebi. 

yvela woniTi kategoriis moWidavisTvis aRebulia pirveli Sexved-



 

 

 

 

37 

ris Semdeg periodSi miRebuli monacemebi. diagramaze miTiTebuli 

woniTi kategoria aRniSnavs erT woniT kategoriaSi monawile 

sportsmenTa saSualo monacemebs. 

arian mwvrTnelebi da maTTan momuSave damxmare personali, rom-

lebic upiratesobas im sportsmenebs aniWeben, romlebsac aqvT 

dabali pulsuri an sunTqviTi maCvenebeli. rac Seexeba im faqts, 

rom moWidave sportsmens SeiZleba gaezardos pulsis da sunTqvis 

sixSire – es Cveulebrivi movlenaa, rac Seexeba pulsis Semcirebas, 

igi iSviaTad aRiniSneba. maSasadame, moWidavis magaliTze mini-

maluri wneva varjiSis dros sapirispirod qveiTdeba da xSir 

SemTxvevaSi aris normis qvemoT. amave dros, gazrdilia maqsimaluri 

wneva. es monacemebi gvafiqrebinebs, rom fizikuri varjiSis pro-

cesSi mimdinareobs am monacemebis urTierTsawinaaRmdego cvli-

lebebi, romelic gamowveulia organizmSi Setanili xelovnuri 

cvlilebebiT. ZiudoSi Sejibreba tardeba woniTi kategoriebis mi-

xedviT (diagrama 1). cxrilSi 1 mocemulia 10 gansxvavebuli woniTi 

kategoriis sportsmenis gulis cemis sixSiris cvlileba sawvrTno 

procesis dros. cxrilSi kargad Cans gawvrTnilobis dinamika am 

orive woniTi kategoriis sportsmenebSi. 

daskvna 

miRebuli Sedegebi naTel suraTs gvaZlevs moWidaveTa woniTi 

kategoriebis mixedviT davaskvnaT, Tu rogor icvleba sxvadasxva 

woniTi kategoriebis sportsmenTa funqciuri monacemebi maTi wonis 

da gawvrTnilobis mixedviT. amasTan, gamoirkva, rom Sejibris dros 

sxvadasxva woniT kategoriebSi gul-sisxlZarRvTa da sasunTqi 

gzebis parametrebi gansxvavebulad icvleba, ris gamoc mwvrTnelebs 

miecaT rekomendaciebi garkveuli cvlilebebi SeetanaT wvrTnis 

procesSi. 
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АНАЛИЗ ФУНКЦИОНАЛЬНЫХ ПОКАЗАТЕЛЕЙ ДЗЮДОИСТОВ 
ВЫСОКОЙ КВАЛИФИКАЦИИ 

Дурмишхан Читашвили1,  Гурам Бекая2,  Елене Коринтели3,  Нино 
Чикобава4,  Нино Берианидзе3 
1 Государственный университет Ильи, Тбилиси, Грузия; 2 Экспериментальный центр 
биомедицины им. Ив. Бериташвили, Тбилиси, Грузия; 3 Грузинский государственный 
учебный университет физического воспитания и спорта, Тбилиси; 4 Тбилисский 
государственный медицинский университет, Грузия 

РЕЗЮМЕ 
На 37 дзюдоистах высокой квалификации изучались параметры кардио-васкулярной и 
дыхательной систем в разных климатических условиях во время соревнований и трени-
ровок. Выяснилось, что в зависимости от весовых категорий по-разному меняются эти пара-
метры. Тренерам даны рекомендации соответственно изменять тренировочные процессы. 

THE ANALYSIS OF FUNCTIONAL PARAMETERS 
OF HIGH QUALIFICATION JUDOKAS 

Durmishkhan Chitashvili1,  Guram Bekaya2,  Elene Korinteli3,  Nino Chikobava4,  
Nino Berianidze3 
1 Ilya State University, Tbilisi, Georgia; 2 I. Beritashvili Center for Experimental 
Biomedicine, Tbilisi, Georgia; 3 Georgian State Educational University of Physical Training 
and Sports, Tbilisi; 4 Tbilisi State Medical University, Georgia 

SUMMARY 
The parameters of cardio-vascular and respiratory systems have been studied on 37 high 
qualification judokas in various climatic conditions during competitions and training. It had been 
turned out that depending on weight categories these parameters changed differently. The trainers 
are given recommendations to accordingly change the training processes. 
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DIFFERENT DURATION OF RETINAL AFTERIMAGE 
IN DIFFERENT AGE PEOPLE 

Manana Khomeriki1,  Natela Lomashvili1,  Khatuna Rusadze2,  Khatuna 
Parkosadze1,  David Janelidze1,  Archil Kezeli1 

1 Ivane Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia; 2 Akaki 
Tsereteli State University, Kutaisi, Georgia 

An afterimage is a phenomenon of visual perception, which consists in the fact that after 
prolonged visual fixation on an object, or after a bright flash a person continues to see a 
trace of the image, even if the object has already disappeared from the field of view. The 
degree of afterimage depends on various factors, such as the duration and intensity of 
exposure, the individual characteristics of the visual system and the physiological conditions 
of the person. We decided to study the duration of the retinal afterimage using black, white 
and colored stimuli – red, green, blue – on a black and white background in different age 
groups. Since the time for recovery of sensitivity of stimulated fatigued photoreceptors 
would be different according to stimulus duration, we expected to have different duration of 
the afterimages for different color stimulus. Also we expected that age would have different 
effects on after-effect duration. The results have shown that retinal afterimage duration 
depends on the age of participants and more or less on the types of  photoreceptors. 

Key words: afterimage, color perception, aging 

By classical definition, an afterimage (AI) is an image one can see after the original 
image has vanished. Retinal afterimage is an eye-related phenomenon that is usually 
related to retinal fatigue and is experienced as complementary colors to be seen (e.g., 
negative afterimage). An afterimage usually lasts a few seconds to a minute before fading 
away, which should be related to the recovery of the sensitivity of stimulated (fatigued) 
photoreceptors. 

Even though the retinal afterimage is a widely known effect in the human visual system 
and has been studied for a long time, the basics of the effect is not quite clear. 

Whether the retinal process alone or retinal and cortical processes jointly determine 
afterimage (AI) formation has long been debated [1]. Based on the retinal rebound 
responses, Zaidi Q. and colleagues propose that afterimage signals are exclusively 
generated in the retina, but may be modified like other retinal signals by cortical 
processes [8]. 
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The involvement of cortical mechanisms in afterimage formation was shown by Dong et 
al. The authors based on their experiments suggested that there might be multiple cortical 
sources involved that are derived from rebound responses of cortical neurons after a 
visual adaptation, and is an open question that may be tested in the future [3]. 

According to the results of Hung-Chung Li and Pei-Li Sun, the luminance of illu-
mination, exposure time and the background luminance are the primary factors 
influencing the afterimage’s duration, the color difference between stimulus and 
background, and visibility. Besides, it is evidenced that visual afterimage characteristics 
are strongly correlated with the luminance contrast between the stimulus and the 
background, but not for the color difference with a white background [4]. 

It is known from the literature that the macular recovery after photostress shows 
exponential kinetics that are less efficient in older subjects: this could be related to lower 
effectiveness of photopigment restoration in advanced age [6]. 

Increasing participant age was shown to result in a lengthening of the recovery time 
constant, of a magnitude comparable to previously published psychophysical data [7]. 

Foveal dark adaptation in subjects and photopigment regeneration in subjects from 10-78 
years of age exhibit parallel slowing of recovery rate with increasing age, with significant 
correlation of the two functions among individuals. Foveal sensitivity and photopigment 
density both decrease with increasing age and are significantly correlated among in-
dividuals, although sensitivity declines more with age than does photopigment density [2]. 

The degree of afterimage depends on various factors, such as the duration and intensity of 
exposure, the individual characteristics of the visual system, and the physiological 
conditions of the person. Therefore, it can manifest itself differently in different people 
and in different situations [5]. 

Less is known about the impact of aging on the afterimage. Here we investigated the 
duration of the retinal afterimage in the participants of different age groups. Black, white, 
red, green, and blue stimuli were presented on the black and white background with 
different durations. Since the time for recovery of sensitivity of stimulated photoreceptors 
will be different according to stimulus duration, we expected to have different durations 
for different color stimuli. 

MATERIAL AND METHODS 

Participants 

The experiment involved 30 people of different ages with normal or corrected to normal 
visual acuity and normal color vision. The participants were divided into three age-
groups: group 1 included 10 participants between 20 to 30 years old (N = 10, average age 
25 ± 4.5), group 2 included 10 participants aged 40 to 60 years old (N = 10, average age 
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50.7 ± 6); and group 3 comprised 10 participants aged 60 years and older (N = 10, 
average age 67.5 ± 3.7). 

Stimuli and procedure 

All the adaptation stimuli were circles and were presented on either white (R-255, G-255, 
B-255) or black (R-0, G-0, B-0) background. The size of a circle for all conditions was 
the same size (150 px). The following conditions were tested: Black circle (R-0, G-0, B-0) 
on the white background, red circle (R-255, G-0, B-0) on the white background, green 
circle (R-0, G-255, B-0) on the white background, blue circle (R-0, G-0, B-255) on the 
white background, white circle (R-255,G-255,B-255) on the black background, red circle 
(R-255, G-0, B-0) on the black background, green circle (R-0, G-255, B-0) on the black 
background, and blue circle (R-0, G-0, B-255) on the black background. On the monitor 
screen, on the white (black) background, in each trial, respectively, for a certain time (5, 
10, 15, 20, 25, 30, 35, 40 seconds), an adaptation stimulus appeared in the center. The 
participants were instructed to look at the adaptation stimulus while it was presented. 
After the presentation time (listed above), the stimulus disappeared and a participant was 
required, in case of seeing negative afterimage, to press the mouse button and a negative 
afterimage vanished. Time duration from stimulus off-set and button press indicated 
afterimage duration. 

The interval between every adaptation trials was 2 minutes.The participants in the 
experiment sat 50 cm away from the computer monitor in a dark room. During 
preliminary testing, it was revealed that some subjects did not see the afterimage at all 
after removing the stimulus from the background. The results were taken only from those 
participants who, after stimulation, clearly saw the afterimage. 

RESULTS AND DISCUSSION 

The results obtained are shown on the Figures 2-9 for all adaptation stimuli and all three 
groups of the participants.We found that in all three groups, increasing the stimulus 
presentation time caused a change in the duration of the afterimages. Thus, in the first 
group, minimal exposure to stimuli left the shortest afterimage after removing the 
stimulus from the background, compared to the other two groups. In this group, gradual 
increase in stimulus duration was nearly correlated with increase in afterimage duration. 
Interestingly, in the following cases: green on a white background and red on a white 
background (after 25 seconds of stimulus presentation), as well as white on a black 
background (after 15 seconds of stimulus presentation), the increase in the duration of the 
afterimage was more pronounced in the participants in the first group; they were 
noticeably ahead of both other groups for the same color combinations. In other cases, the 
duration of afterimages was longer in the participants of the third group. It should be 
noted that in group 2, there were no significant changes in the afterimage duration after 
15-second stimulation; subsequently, the afterimage duration was shorter than in groups 1 
and 3. 
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Fig. 1.The presented stimuli 
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Fig. 2.The duration of the afterimages after the green stimulus presentations on white background 

 
Fig. 3.The duration of the afterimages after the green stimulus presentations on black background 
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Fig. 4.The duration of the afterimages after the red stimulus presentations on white background 

 
Fig. 5.The duration of the afterimages after the red stimulus presentations on black background 
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Fig. 6.The duration of the afterimages after the blue stimulus presentations on white background. 

 
Fig. 7. The duration of the afterimages after the blue stimulus presentations on black background 
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Fig. 8.The duration of the afterimages after the white stimulus presentations on black background 

 
Fig. 9.The duration of the afterimages after the black stimulus presentations on white background 
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As the curves show, the duration of afterimages after the presentation of color stimuli on 
a black background is longer than on a white one. The exceptions are black and white 
stimuli. Here, the second and third groups, with a black stimulus on a white background, 
showed a longer duration of AI than with a white stimulus on a black background, which 
is less true for the data of the first group. The data of the second group differ markedly 
from the first and third groups, while no significant difference in the duration of 
afterimages is observed. It is known that the duration of the afterimage depends on the 
contrast between the stimulus and the background. 

On a black background, AI in elderly subjects (60 years and onwards) lasts longer, since 
the recovery of tired cones takes longer than those of the other two groups. On a white 
background, photoreceptors are stimulated both by the presented stimuli and by the white 
background, as well as by the contrast between the background and the stimulus. It is 
known that the duration of the afterimage depends on the contrast between the stimulus 
and the background. On a black background, the presented stimuli and the contrast 
between the background and the stimulus are stimulating. Thus, the fatigue of 
photoreceptors when stimulated on a white background exceeds the degree of fatigue 
when stimuli are presented on a black background. 

As for black and white stimuli on black and white backgrounds, here the duration of AI, 
after the presentation of a white stimulus on a black background, depends on the degree 
of excitation of the photoreceptors proceeding from the white stimulus and on the contrast 
between the stimulus and the background. After the presentation of a black stimulus on a 
white background, the duration of the AI depends on the degree of excitation of the 
photoreceptors emanating from the white background and on the contrast between the 
stimulus and the background. In the latter case, it is obvious that the duration of AI is 
noticeably longer in the second and third groups. The duration of AI in participants of the 
first group, unlike the other two ones, correlates with the duration of stimulus 
presentation. 

It can be said that the colors of the stimuli themselves have no significant effect on the 
duration of the afterimage. 

CONCLUSION 

We conclude that retinal afterimage duration depends on the age of participants and more 
or less on the types of cones. Aged people have longer afterimage duration because 
recovery of cone sensitivity of stimulated (fatigued) cones might take longer. Further 
research is required to explain changes in afterimage duration for younger participants 
and consistent duration of afterimage for middle age participants. 
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baduruli Semdgomefeqtis gansxvavebuli xangrZlivoba 

sxvadasxva asakis adamianebSi 

manana xomeriki1,  naTela lomaSvili1,  xaTuna rusaZe2,   

xaTuna farqosaZe1,  daviT janeliZe1,  arCil kezeli1 

1 iv. beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi, 

saqarTvelo; 2 akaki wereTlis quTaisis saxelnwifo universiteti, 

saqarTvelo 

reziume 

Semdgomefeqti – mxedvelobiTi aRqmis es fenomeni mdgomareobs imaSi, rom 

saganze mzeris xangrZlivi fiqsaciis an kaSkaSa naTebis Semdeg, adamiani 

gamosaxulebis kvals maSinac ki xedavs, Tu sagani mxedvelobis aredan 

gasulia. gamosaxulebis aseTi narCeni, anu Semdgomefeqtis xarisxis 

sxvadasxva faqtorebzea damokidebuli. ase, magaliTad, zemoqmedebis xan-

grZlivobis da intensivobis, mxedvelobis sistemis individualuri 

Taviseburebebis da adamianis fiziologiuri mdgomareobis. baduruli 

Semdgomefeqtis xangrZlivobis Sesaswavlad gamoviyeneT Savi, TeTri da 

feradi – wiTeli, mwvane da lurji stimulebi, romlebic warmodgenilia 

Sav da TeTr fonze sxvadasxva asakis cdis pirTa jgufebSi, radgan 

gaRizianebuli (daRlili) fotoreceptorebis mgrZnobelobis aRsadgenad 

saWiro dro gansxvavdeba sxvadasxva feris receptorebisTvis, Semdgom-

efeqtebis xangrZlivobasac gansxvavebuls velodiT. agreTve, vimedov-

nebdiT, rom asaki, Tavis mxriv, gavlenas moaxdenda Semdgomefeqtebis 

xangrZlivobaze. miRebulma Sedegebma aCvena, rom baduruli Semdgom-

efeqtis xangrZlivoba damokidebulia cdis pirTa asakze ufro metad, 

vidre stimulirebuli fotoreceptorebis tipze. 
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РАЗЛИЧНАЯ ПРОДОЛЖИТЕЛЬНОСТЬ СЕТЧАТОЧНОГО 
ПОСЛЕЭФФЕКТА У ЛЮДЕЙ РАЗНОГО ВОЗРАСТА 
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РЕЗЮМЕ 

Феномен зрительного восприятия, заключающийся в том, что после длительной фиксации 
взгляда на предмете или после яркой вспышки человек продолжает видеть след 
изображения, даже если предмет уже исчез из поля зрения. Степень остаточного 
изображения – послеэффекта зависит от различных факторов, таких как длительность и 
интенсивность воздействия, индивидуальные особенности зрительной системы и 
физиологическое состояние человека. С целью изучения продолжительности сетчаточного 
послеэффекта, мы пользовались черным, белым и цветными стимулами – красный, зеленый, 
синий на черном и белом фоне в разных возрастных группах. Поскольку, время 
восстановления чувствительности для различного цвета стимулированных (утомленных) 
фоторецепторов бывает разным, соответственно, продолжительности послеэффектов 
ожидалось быть различными. Также, надеялись получить возрастное воздействие на 
продолжительность послеэффектов. 

Результаты показали, что продолжительность остаточного изображения на сетчатке больше 
зависит от возраста участников и в меньшей степени от типов стимулированных фото-
рецепторов. 
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Tavis tvinis kolateraluri sisxlis mimoqceva 
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kolateraluri cirkulacia gadamwyvet rols asrulebs cerebruli 

iSemiis paTofiziologiaSi. Tumca, kolateraluri sisxlis mimoqcevis 

Sesaxeb codna Sefasebis sxvadasxva meTodebis Catarebis SezRudvebis gamo 

kvlav mwiria. 

kolateraluri sisxlis mimoqcevis anatomiuri aRwerilobebi xSirad 

fokusirebulia ufro proqsimalur anastomozebze viliziis wreSi da ugu-

lebelyofs kolateraluri sisxlis mimoqcevis meorad gzebs, romlebic 

uzrunvelyofilia leptomeningealuri anastomozebiT. kolateraluri sis-

xlis mimoqcevis saboloo formireba, savaraudod, damokidebulia mravali 

kompensatoruli hemodinamikuri, metaboluri da nervuli meqanizmebis 

muSaobaze, vinaidan am damcav sisxlZarRvTa gzebis Semdgomma formirebam 

SeiZleba gansazRvros iSemiuri dazianebis simZime. dResdReobiT ko-

lateraluri sisxlis mimoqcevis Sefaseba xorcieldeba sxvadasxva in-

strumentuli kvlevebiT, maT Soris yvelaze xSirad kt angiografiiT, mrt 

angiografiiT da digitaluri angiografiiT [1]. 

kolateraluri sisxlis mimoqcevis Sefaseba momavalSi sxvadasxva neiro-

vizualizaciis meTodebTan erTad kvlav daixveweba, Tumca erTi aSkaraa – 

is mwvave iSemiuri insultis gamosavlis erT-erT umniSvnelovanes 

faqtors warmoadgens [2]. 

sakvanZo sityvebi: Tavis tvinis infarqti. kolateraluri cirkulacia, ko-

lateralebis Sefasebis radiologiuri meTodebi, kolateralebis nor-

maluri anatomia 

kolateraluri cirkulaciis saSualebiT Tavis tvinis sisxlmo-

marageba xorcieldeba maSin, rodesac raime mizeziT es Seferxe-

bulia centraluri sisxlmomaragebis arxebiT. Seferxeba Tavis 

tvinis sisxlmomaragebaSi hemodinamikuri Tu meqanikuri faqtorebiT 
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ganapirobebs kolateraluri sisxlis mimoqcevis gaaqtiurebas miu-

xedavad imisa, Tu ra gadamwyveti mniSvneloba eniWeba aRniSnuls 

iSemiuri infarqtebis dros. dResac ki es sistema da misi detaluri 

anatomiuri safuZvlebi arcTu ise kargadaa Seswavlili adamianis 

Tavis tvinze. normaluri sisxlmomaragebis dros kolateraluri 

sisxlis mimoqcevis Sefaseba SeuZlebelia, radgan is aqtiurdeba 

mxolod im SemTxvevaSi, rodesac iqmneba dabrkoleba sisxlis mi-

moqcevis mTavar sistemaSi, xolo cxovelebze Catarebuli eqspe-

rimentebis gadmotana anatomiuri variaciebis TvalsazrisiT praq-

tikulad SeuZlebelia [3]. 

anatomia 

kolateraluri sisxlis mimoqcevis normaluri anatomia moicavs 

eqstrakraniul da intrakraniul arxebs, romlebic, Tavis mxriv, 

dayofilia kolateraluri mimoqcevis pirvelad da meoreul gzebad. 

pirvelad gzebs miekuTvneba viliziis wris sisxlZarRvTa kolate-

ralebi, wina da ukana SemaerTebeli arteriebi (sur. 1). 

 
sur. 1. Tavis tvinis sisxlZarRvebis normaluri anatomia 
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xolo meorad gzebs miekuTvneba Tvalbudis da leptomeningealuri 

arteriis totebi. wina komunikaciuri arteriis saSualebiT xor-

cieldeba kolateraluri mxardaWera aRniSnuli arteriis proqsi-

malurad arsebul tvinis sturqturebSi, xolo ukana komunikaciuri 

arteriebis saSualebiT uzrunvelyofilia kolateraluri kavSiri 

Tavis tvinis wina da ukana cirkulaciebs Soris. gasaTvaliswi-

nebelia is garemoeba, rom vilisis wris anatomia xSirad variabe-

luria: wina komunikaciuri arteriis aplazia (1%), wina cerebruli 

arteriis A1 totis hipolazia an aplazia (10%), ukana cerebruli 

arteriis P1 monakveTis hipoplazia an aplazia (30%) [8]. 

 
sur. 2. intrakranialuri arteriuli kolateraluri cirkulacia gverdiT 

(A) da frontalur (B) xedebSi. naCvenebia ukana komunikaciuri arteria (a); 
leptomeningealuri anastomozebi Tavis tvinis wina da Sua arteriebs 

Soris (b) da ukana da Sua cerebralur arteriebs Soris (c); cerebruli da 

zemo cerebruli arteriebis teqtaluri wnuli (d); distaluri cerebruli 

arteriebis anastomozebi (e) da wina komunikaciuri arteria (f) 

reversuli sisxlis mimoqceva Tvalbudis arteriebSi ganapirobebs 

kolateraluri sisxlis mimoqcevis meore rigis mxardaWeras. aseve, 

magistraluri arteriebis terminalur totebs Soris arsebuli 

kolateraluri qseli ganapirobebs damatebiT kolateralur mxar-

daWeras. aRniSnuli anastomozebi yvelaze metad warmodgenilia Sua 

da wina cerebrul arteriebs Soris, SedarebiT naklebad – Sua da 

ukana cerebrul arteriebs Soris da yvelaze naklebad – wina da 

ukana cerebrul arteriebs Soris. leptomeningealuri da du-
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raluri arteriebis arteriuli anastomozebi damatebiT aZlierebs 

kolateralur sisxlis mimoqcevas. sxva kolateraluri gzebi, ro-

goricaa teqtaluri wnuli, romelic aerTebs supratentoriul 

ukana cerebruli arteriis totebs, naTxemis zemo arteriis in-

fratentoriul totebTan; Tvalbudis wnuli, romelic akavSirebs 

Tvalbudis arteriis totebs saxis, Sua meningialur, zeda ybis da 

eTmoidaluri arteriis totebTan; karotiduli qseli, romelic Sig-

niTa da gareTa saZile arteriis totebs akavSirebs, SedarebiT 

nakleb rols TamaSobs kolateraluri sisxlis mimoqcevis Camo-

yalibebaSi mwvave iSemiuri infarqtis dros. kolateraluri qselis 

anatomia da mimarTuleba Zalzed variabeluria (sur. 3). 

 
sur. 3. eqstrakranialuri arteriuli kolateraluri cirkulacia. 

naCvenebia anastomozebi saxis (a), ybis (b) da Sua meningealuri (c) 
arteriebidan Tvalbudis arteriamde da duraluri arteriolaruli 

anastomozebi Sua meningealuri arteriidan (d) da kefis arteriidan 

mastoiduri xvrelis (e) gavliT (f) 

paTofiziologia 

kolateraluri sisxlis mimoqcevis ganviTarebis procesi damoki-

debulia pirveladi gzebis zomasa da gamavlobaze, ramac SeiZleba 
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swrafad daakompesiros sisxlis nakadis daqveiTeba da meoradi ko-

lateraluri gzebis gamavloba [6]. pirveladi gzebi uzrunvelyofs 

cerebruli sisxlis nakadis dauyovnebliv gadaadgilebas iSemiur 

regionebSi arsebuli anastomozebis meSveobiT. meoradi gzebi, 

rogoricaa leptomeningealuri anastomozebi, SeiZleba arsebobdes 

anatomiurad, Tumca cerebruli sisxlis nakadis am alternatiuli 

gzebiT gatarebas dros sWirdeba [4]. specifikuri paTofiziolo-

giuri faqtorebi, romlebic iwvevs kolateralebis ganviTarebas, 

gaurkvevelia, Tumca arteriuli wnevis daqveiTeba proqsimalur 

sisxlZarRvebSi SeiZleba CaiTvalos erT-erT mniSvnelovan faq-

torad. aseve gasaTvaliswinebelia ramdenime kompensatorul-hemo-

dinamikuri, metaboluri da nervuli meqanizmebic. pacientis asaki, 

iSemiis xangrZlivoba, kolateralebis anatomia, aseve sxva Tan-

mxlebi daavadebebi, maT Soris gulis ukmarisoba, difuzuri ce-

rebruli aTerosklerozi, Tambaqos moxmareba, dehidratacia, hiper-

glikemia, SardmJavas done da sisxlSi inhibitoruli efeqtis mqone 

wamlebi, maRali wneva da sxv. (cxr. 1) [5]. 

cxrili 1 

kolateraluri sisxlis mimoqcevis ganviTarebaze 

pasuxismgebeli faqtorebi 

1. arteriuli wnevis daqveiTeba proqsimalur sisxlZarRvebSi 

2. pacientis asaki 

3. iSemiis xangrZlivoba 

4. kolateralebis anatomia 

5. gulis ukmarisoba 

6. cerebruli aTerosklerozi 

7. Tambaqos moxmareba 

8. dehidratacia 

9. hiperglikemia 

10. SardmJavas done 

11. sisxlSi inhibitoruli efeqtis mqone wamlebi 

aseve, kolateraluri sisxlis mimoqcevis ganviTarebaSi dadastu-

rebulia iSemiuri procesis Semdgomi angiogenezuri procesebi am 
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dros gamoyofili specifikuri peptidebis gavleniT, romlebic mo-

nawileobas Rebuloben sisxlZarRvebis warmoqmna / ganviTarebaSi [10]. 

kolateraluri sisxlis mimoqcevis Sefasebis 
sxvadasxva meTodebi 

radiologiuri kvlevebis ganviTarebasTan erTad momravlda kola-

teraluri sisxlis mimoqcevis Sefasebis sxvadasxva meTodebi, Tumca 

yvelaze xSirad kolateraluri statusis Sesamowmeblad rutinul 

praqtikaSi gamoiyeneba Tavis tvinis kompiuterul-tomografiuli an-

giografia, Tavis tvinis magnitur-rezonansuli angiografia, di-

gitaluri substraqciuli angiografia, Tavis tvinis kompiuterul-

tomografiuli perfuzia, Tavis tvinis magnitur-rezonansuli per-

fuzia, foton-emisiuri da pozitronul-emisiuri da kompiuteruli 

tomografiebi (sur. 4, 5) [7]. 

 
sur. 4. kolateraluri sisxlis mimoqcevis Sefaseba kompiuterul-

tomografiuli angiografiiT 
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sur. 5. kolateraluri cirkulaciis Sefaseba digitaluri substraqciuli 

angiografiiT 

daskvna 

kolateraluri sisxlis mimoqceva umniSvnelovanes rols TamaSobs 

cerebruli iSemiis saboloo gamosavalSi. Sesabamisad, kolate-

raluri sisxlis mimoqcevis normaluri anatomiis da fiziologiis, 

aseve misi Sefasebis sxvadasxva radiologiuri meTodebis codna 

warmoadgens erT-erT sakvanZo faqtors mkurnalobis taqtikis 

SerCevisTvis, rac, Tavis mxriv, saboloo gamosavlis ganmapiro-

bebelia [9]. 
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РЕЗЮМЕ 

Коллатеральное кровообращение играет решающую роль в патофизиологии ишемии 
головного мозга. Однако, залог знания о кровообращении остается скудным из-за ограни-
чений в использовании различных методов оценки. 

Анатомические описания коллатерального кровотока часто фокусируются на более 
проксимальных анастомозах виллизиева круга и игнорируют вторичные пути 
коллатерального кровотока, обеспечиваемые лептоменингеальными анастомозами. 

Окончательное формирование коллатерального кровообращения, вероятно, зависит от 
работы многих компенсаторных гемодинамических, метаболических и нервных меха-
низмов, поскольку последующее формирование этих защитных сосудистых путей может 
определять тяжесть ишемического повреждения. 

В настоящее время оценку коллатерального кровообращения проводят с помощью 
различных инструментальных исследований, среди них чаще всего используют КТ-
ангиографию, МРТ-ангиографию и цифровую ангиографию. 

Оценка коллатерального кровообращения будет продолжать совершенствоваться в 
будущем вместе с различными методами нейровизуализации, но ясно одно, что оно 
является одним из важнейших факторов исхода острого ишемического инсульта. 
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COLLATERAL BLOOD CIRCULATION OF THE BRAIN 

Тamaz Jaoshvili1,3,  Erekle Gigiadze1,  Nikoloz Sainishvili2 
1 K. Eristavi National Center for Experimental Surgery, Tbilisi, Georgia;  2 Caucasus Center 
for Medicine, Tbilisi, Georgia;  3 Petre Shotadze Tbilisi Medical Academy, Georgia 

SUMMARY 

Collateral circulation plays a critical role in the pathophysiology of cerebral ischemia. However, 
knowledge about blood circulation remains poor due to limitations in the use of various assess-
ment methods. 

Anatomical descriptions of collateral flow often focus on the more proximal anastomoses of Willis 
circle and ignore the secondary collateral flow pathways provided by the leptomeningeal 
anastomoses. 

The final formation of collateral circulation is likely to depend on the operation of multiple 
compensatory hemodynamic, metabolic, and neural mechanisms, since the subsequent formation 
of these protective vascular pathways may determine the severity of ischemic injury. 

Currently, collateral circulation is assessed using various instrumental studies, most often CT 
angiography, MRI angiography and digital angiography. 

The assessment of collateral circulation will continue to improve in the future along with the use 
of various neuroimaging methods, but one thing is clear – it is one of the most important factors in 
the outcome of acute ischemic stroke. 
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Sefasebis radiologiuri meTodebi da 

Sefasebis meTodologiebi 

Tamaz jaoSvili1,3,  erekle gigiaZe1,  nikoloz sainiSvili2 

1 k. erisTavis saxelobis eqsperimentuli qirurgiis erovnuli 

centri, Tbilisi, saqarTvelo; 2 kavkasiis medicinis centri, 

Tbilisi, saqarTvelo; 3 petre SoTaZis sax. Tbilisis samedicino 

akademia, saqarTvelo 

kolateralur sisxlis mimoqcevas gadamwyveti roli eniWeba iSemiuri 

insultis saboloo gamosavalSi. Sesabamisad, dRiTidRe aqtualuri xdeba 

sistemis Sefasebis sxvadasxva meTodebis da meTodologiebis daxvewa. 

dResdReobiT arsebobs mravali radiologiuri meTodi, romlebic saSua-

lebas gvaZlevs SevafasoT ara mxolod kolateraluri sisxlis mimoq-

cevis anatomia, aramed warmodgena SeviqmnaT mis raodenobriv maxasiaTeb-

lebzec. aseve, Tanamedrove radiologiur literaturaSi qveyndeba uax-

lesi kvlevebi, romlis saSulebiT erTmaneTs dardeba kolateraluri 

sisxlis mimoqcevis Tvisobrivi da raodenobrivi Sefasebis sxvadasxva 

meTodologiebi imis dasadgenad, Tu romeli maTgania ufro zusti da 

Sedegis momcemi [1]. 

sakvanZo sityvebi: Tavis tvinis infarqti, kolateraluri cirkulacia, 

kolateralebis Sefasebis radiologiuri meTodebi, kolateralebis 

normaluri anatomia 

kolateralebiT kargad momaragebulma sisxlis nakadma SeiZleba 

gazardos endovaskuluri mkurnalobis sargebeli mwvave iSemiuri 

insultis dros da Seamciros hemoragiuli transformaciis riski. 

es aseve mniSvnelovnad amcirebs ganmeorebiTi insultis risks 

pacientebSi simptomuri intrakranialuri aTerosklerozuli steno-

ziT, amcirebs infarqtis birTvis moculobas iSemiuri insultis 

dros. 

cerebruli kolateraluri cirkulaciis anatomiisa da funqciis 

zusti Sefaseba mniSvnelovani winapirobaa insultis mqone 
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pacientebis individualuri marTvisTvis. amJamad, iSemiuri insultis 

kolateraluri cirkulaciis Sefaseba da intervencia warmoadgens 

aqtiuri kvlevis sagans. sxvadasxva vizualizaciis kriteriumebi 

SemuSavebulia kolateraluri statusis Sesafaseblad da insultis 

mqone pacientebSi prognozTan korelaciisTvis. aseve arsebobs 

intervenciebi insultis mqone pacientebSi kolateraluri mimoq-

cevis gasaZliereblad [2]. 

abreviaturebi 

DSA – Digital Subtraction Angiography 

TCD – Transcranial Doppler 

TOF-MRA – Time-of-Flight Magnetic Resonance Angiography 

CTA – Computed Tomography Angiography 

SPECT – Spectral Computer Tomography 

PET – Positron Emission Tomography 

CTP – Computer Tomography Perfusion 

QMRA – Quantitative Magnetic Resonance Angiography 

ASL – Arterial Spin Labelling 

MCA – Middle Cerebral Artery 

ACA – Anterior Cerebral Artery 

PCA – Posterior Cerebral Artery 

ASITN/SIR – American Society of Interventional and Therapeutic Neuroradiology / So-
ciety of Interventional Radiology 

mimoxilva 

dResdReobiT arsebobs kolateraluri cirkulaciis Sefasebis mra-

vali radiologiuri meTodi (cxr. 1). 

Sefasebis oqros standarts digitaluri subtraqciuli angiogra-

fia warmoadgens. Tumca, kvlevis meTodis invaziurobis da siZviris 

gamo misi xSirad gamoyeneba ar xdeba (sur. 1) [3]. 
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cxrili 1 

kolateraluri cirkulaciis Sefasebis 

sxvadasxva radiologiuri meTodebi 

1. transkranialuri dopleri 

2. transkranialuri feradi dupleqs skanireba 

3. rutinuli, erTfaziani kompiuteruli tomografia 

4. kompiuterul-tomografiuli angiografia 

5. kompiuterul-tomografiuli perfuzia 

6. mrt ukontrasto angiografia (TOF) 
7. mrt kontrastuli angiografia 

8. digitaluri substraqciuli angiografia 

9. qsenon-kompiuteruli tomografia 

10. foton-emisiuri kompiuteruli tomografia 

11. pozitron-emisiuri kompiuteruli tomografia 

12. mrt perfuzia 

 
sur. 1. digitaluri substraqciuli angiografia (DSA) 
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TCD, rogorc arainvaziuri kvlevis meTodi, realur droSi asaxavs 

cerebruli sisxlis nakadis siCqares, kolateralebis statuss da 

cerebro-vaskulur reaqtiulobas. is gamoirCeva dabali fasiT, Tumca 

TCD-is sizuste cerebrovaskuluri anomaliebis diagnostikaSi 

didad damokidebulia operatoris (radiologis) gamocdilebaze. 

kolateralebis nakadi wina komunikaciuri arteriis meSveobiT, 

ukana komunikaciuri arteria, Tvalbudis arteria da lepto-

meningealuri arteriebi SeiZleba pirdapir an iribad gamovlindes 

TCD-iT. TCD-is sensitiuroba wina komunikaciuri arteriisa da 

bazilaruli arteriis meSveobiT kolateraluri nakadis gamo-

vlenisas, zogierTi kvlevis mixedviT, sensitiuroba iyo 95% da 87%, 

xolo specifikuroba – 100% da 95%, Sesabamisad, oqros stan-

dartad, kvlevis mixedviT, miCneuli iyo DSA. 

 
sur. 2. ukontrasto mrt angiografia. e.w TOF (TIME-OF-FLIGHT) 

TOF-MRA (ukontrasto mrt angiografia) aris kidev erTi ara-

invaziuri meTodi, romelic, Cveulebriv, gamoiyeneba cerebruli 

kolateraluri mimoqcevis struqturis Sesafaseblad. TOF-MRA-s 

sandooba leptomeningealuri giraos Sesafaseblad SezRudulia 

misi SedarebiT dabali sivrciTi garCevadobis gamo. Cveulebriv, 

TOF-MRA gamoiyeneba pirveladi rigis kolateralebis Sesafaseblad 

viliziis wreSi. sxvadasxva kvlevebiT, DSA-ze rogorc oqros 
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standartze SedarebiT, TOF-MRA-s sensitiuroba da specifikuroba 

viliziis wris wina cirkulaciis gavliT kolateralebis nakadis 

gamovlenisas iyo 83% da 77%, xolo viliziis wris ukana 

nawilisTvis – 33% da 88%, Sesabamisad (sur. 2) [4]. 

CTA aseve arainvaziuri meTodia, romelsac aqvs maRali sizuste 

viliziis wreSi arteriuli segmentebis gamavlobis Sefasebisas, 

>90% TanxvedraSia DSA-s, magram misi mgrZnobeloba (53%) 

SezRudulia hipoplastikuri arteriuli segmentebis gamosaxvisTvis. 

kolateralebis meSveobiT sisxlis mimoqceva SeiZleba Seferxdes 

normalur antegradul nakadTan SedarebiT. amgvarad, tradiciulma 

erTfazianma CTA-m SeiZleba Seafasos kompensaciis nakadi kola-

teralebis meSveobiT. amJamad CTA, mravalfaziani CTA (an di-

namikuri CTA an oTxganzomilebiani CTA) sul ufro xSirad 

gamoiyeneba klinikur kvlevebSi cerebruli kolateraluri sta-

tusis Sesafaseblad [5]. 

cxrili 2 

kolateraluri sisxlis mimoqcevis sxvadasxva meTodologiebi 

komiuterul-

tomografiuli 

meTodologiebi 

1. Miteff collateral grading method 
2.Maas collateral grading method 
3.Tan collateral grading system 
4.The Alberta Stroke Program Early CT Score 20-point methodology
5.Regional leptomeningeal collateral (rLMC) score 
6.ACA-MCA and PCA-MCA regional collateral score 

magnitur-

rezonansuli 

meTodologiebi 

1. PCCS  
2. Good CS and Poor CS 
3. ASITN/SIR 
4. 3 point scale by Tan  
5. Present vs absent ACOMA 
6. Presence or absence of FVH-DWI mismatch 
7. FHV-ASPECTS 
8. 5-point scale 
9. TMACS 
10. Flow map collateral grade based on ASITN/SIR 
11. Maas scoring 

digitaluri 

substraqciuli 

angiografiuli 

meTodologiebi 

1. The ASITN/SIR collateral scale 
2. Christoforidis collateral grading system 

arsebobs vizualizaciis sxvadasxva meTodebi cerebruli kola-

teraluri mimoqcevis funqciis Sesafaseblad, magaliTad, cerebro-
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vaskuluri rezervi TCD-iT, qsenonis CT, erTfotonuri emisiuri CT 
(SPECT), pozitron-emisiuri tomografia (PET), CTP, QMRA, tra-

diciuli dinamikuri mgrZnobeloba. kontrastuli MR perfuzia 

(ASL), MR perfuzia da sxv. aRniSnuli vizualizaciis meTodebi, 

Cveulebriv, afaseben cerebruli sisxlis nakadis mimarTulebas / 

siCqares / moculobas an perfuziis statuss. Sesabamisad, igi 

realurad asaxavs kolateraluri sisxlis nakadis kompensaciur 

funqcias. zogierT Tanamedrove vizualizaciis meTods SeuZlia erT-

droulad gamoavlinos kolateraluri mimoqcevis struqtura da 

funqciac, magaliTad, QMRA-s SeuZlia gamoavlinos sisxlis naka-

dis mimarTulebebi kolateraluri arxebiT da raodenobrivad gan-

sazRvros cerebruli sisxlis nakadis mTliani / regionuli nakadic. 

dResdReobiT arsebobs kolateraluri sisxlis mimoqcevis Sefase-

bis mravali sxvadasxva meTodologiuri Skala, romlebic adaptire-

bulia radiologiuri kvlevis sxvadasxva meTodebis mixedviT (cxr. 2). 

mitefis sistemiT (Miteff collateral grading method) (sur. 3) kolateraluri 

statusi fasdeba erTfaziani CTA-s maqsimaluri intensivobis proeq-

ciis rekonstruqciebSi aqsialur, koronalur da sagitalur 

sibrtyeebSi pacientebSi MCA okluziiT da fasdeba, rogorc: kargi – 

Tu ZiriTadi MCA totebi aRdgenilia okluziis distalurad, 

saSualo simZimis – Tu MCA-s zogierTi toti isaxeba silvianis 

napralSi, cudia – Tu mxolod distaluri zedapiruli MCA 

totebi aRdgeba. 

 

sur. 3. Miteff sistema. A – kontrastuli gamWvirvaloba Cans mxolod 

distalur zedapirul totebSi. B – sisxlZarRvebi Cans silvianis napralSi. 

C – ZiriTadi sisxlZarRvebi aRdgenilia okluziis distalurad 
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maasis sistemiT (Maas collateral grading method) (sur. 4) silvianis 

napralis da leptomeningealuri sisxlZarRvebi fasdeba CTA 

gamosaxulebebze da dardeba kontralateralur mxares: 1 – ar aris, 

2 – mopirdapire normalur mxareze naklebi, 3 – tolia kontra-

lateraluri normaluri mxaris, 4 – meti, vidre kontralateralur 

normalur mxareze, 5 – Zalzed uxvi. 

 
sur. 4. maas sistema. A – ar aris sisxlZarRvis intensivoba, B – 

intensivoba naklebia, vidre kontralateralur mxares, C – meti 

gamWvirvaloba, vidre kontralateralur mxares, D – Zalzed uxvi 

xolo, wina da ukana sakomunikacio arteriebis arseboba da 

mdgomareoba fasdeba Semdegnairad: 1 – ar aris, 2 – albaT war-

modgenilia, 3 – Zalzed susti, 4 – aucileblad warmodgenili, 5 – 

Zlieri. 
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modificirebuli tanis SkaliT (Tan Collateral Grading System) (sur. 5) 

leptomeningealuri kolateraluri statusi fasdeba wyaros CTA-is 

gamosaxulebaze maqsimaluri intensivobis proeqciis rekonstruq-

ciebSi, rogorc qvemoT, 0-1 quliT, rogorc cudi da 2-3, rogorc 

kargi uzrunvelyofis statusi: 0 – ar aris kolateraluri miwo-

deba okluzirebul MCA teritoriaze, 1 – kolateralebi isaxeba 

≤50%� MCA teritoriis, 2 – kolateralebi isaxeba > 50%�, mag-

ram < 100%� MCA teritoriis, 3 – kolateralebi isaxeba MCA 

teritoriis 100%-ze. 

 
sur. 5. modificirebuli tanis sistema. A – MCA teritoriis 50%-ze 

naklebi, B – MCA teritoriis 50%-ze meti 

regionuli leptomeningealuri kolateralebis sistema (regional 
LeptomMeningeal Collateral (rLMC) score) 

rLMC quliT (20 qula) dardeba kontrastis gamWvirvalobis xarisxi 

arteriebSi distalur M1 MCA okluziasTan ( ± Sida karotiduli 

arteriis okluzia) simptomur naxevarsferoSi kontralateralur 

naxevarsferosTan, rekonstruirebul reformatebul CTA-Si, ufro 

maRali qula miuTiTebs ukeTes kolateralur statusze. 

kontrastis gamWvirvalobis xarisxi fasdeba, rogorc 0 (arteria ar 

Cans), 1 – naklebad gamokveTili an 2 – Tanabari an ufro 

gamoxatuli, vidre sapirispiro naxevarsfero eqvsi ASPECTS kor-
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tikaluri regionisTvis (M1-6), parasagitaluri ACA teritoriisTvis 

da bazaluri. gangliebi, xolo silvianis RruSi ubnebs eniWeba 

ufro maRali qula, anu 0, 2 an 4. 

ACA-MCA and PCA-MCA regional collateral score 

qulebis sistema afasebs pialuri arteriebis gavrcelebas da ga-

mosaxulebas ACA-MCA da PCA-MCA regionebSi, pacientebSi insul-

tiT M1 MCA okluziiT ± intrakranialuri Sida saZile arteriis 

okluziiT, dinamikuri CTA-s mravalganzomilebiani rekonstruq-

ciebiT. 

kolateralebi ACA-MCA da PCA-MCA regionebSi TiToeuli fasdeba 

rogorc 0-5 rogorc qvemoT, kontralateraluri naxevarsferosTan 

SedarebiT, xolo saerTo qula meryeobs 0-dan 10-mde: 0 – ar aris, 1 – 

minimaluri, 2 – arteriebis gamokveTa da gavrceleba mniSvnelovnad 

Semcirda, 3 – zomierad Semcirebuli gamosaxuleba da masStabi, 4 – 

rbilad Semcirda gamosaxuleba da masStabi, 5 – normaluri an 

gazrdili gamosaxuleba da masStabi. 

digitaluri angiografiuli meTodebidan yvelaze xSirad gamo-

iyeneba the ASITN/SIR collateral scale. es meTodi warmoadgens yvelaze 

farTod aRiarebul Sefasebis sistemas. amerikuli intervenciuli 

da Terapiuli neiroradiologiis sazogadoeba / intervenciuli 

radiologiis sazogadoeba (ASITN/SIR) mier kolateralebis Skala, 

romelic dafuZnebulia DSA-ze, jamSi fasdeba 0 dan 4 qulamde: 0 – 

ar Cans kolaterali iSemiis ubanSi, 1 – iSemiis ubnis neli, 

periferiuli avseba, alag defeqtebiT, 2 – iSemiis ubnis swrafi, 

periferiuli avseba, alag defeqtebiT, 3 – iSemiuri ubnis neli, 

Tumca sruli avseba sisxlis nakadiT gvian venur fazaSi, 4 – 

retrograduli perfuziiT ganpirobebuli, iSemiuri ubnis sruli da 

swrafi kolateraluri nakadi. 

aseve, Christoforidis Collateral Grading System, romelic dafuZnebulia DSA-

ze, kolateralur statuss afasebs 5 quliT: 1 – kolateralebiT 

aRdgenilia Caketili sisxlZarRvis mTliani distaluri nawili, 2 – 

kolateralebiT aRdgenilia Caketili sisxlZarRvis mimdebare 

segmentis proqsimaluri nawili, 3 – kolateralebiT aRdgenilia 

Caketili sisxlZarRvis mimdebare segmentis distaluri nawili, 4 – 

kolateralebiT aRdgenilia daxuruli sisxlZarRvidan ori 

segmentiT daSorebuli sisxlis nakadi, 5 – mcire an praqtikulad 

aRudgeneli sisxlis mimoqceva [6]. 
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daskvna 

vinaidan arsebobs aSkara kavSiri kolateraluri sisxlis mimoq-

cevasa da iSemiuri insultis saboloo gamosavals Soris, Zalzed 

mniSvnelovania SevZloT kolateraluri nakadis zusti instru-

mentuli da meTodologiuri Sefaseba. 
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РАДИОЛОГИЧЕСКИЕ МЕТОДЫ И МЕТОДОЛОГИИ ОЦЕНКИ 
КОЛЛАТЕРАЛЬНОГО КРОВООБРАЩЕНИЯ ГОЛОВНОГО МОЗГА 

Тамаз Джаошвили1,3,  Эрекле Гигиадзе1,  Николай Саинишлвили2 
1 Национальный центр экспериментальной хирургии им. К. Эристави, Тбилии, Грузия; 
2 Кавказский центр медицины, Тбилиси, Грузия; 3 Тбилисская медицинская Академия 
им. Петре Шотадзе, Грузия 

РЕЗЮМЕ 

Коллатеральному кровообращению отводится определяющая роль в конечном исходе 
ишемического инсульта. Соответственно, совершенствование различных методов и методик 
оценки системы с каждым днем становится актуальным. В настоящее время существует 
множество рентгенологических методов, позволяющих оценить не только анатомию 
коллатерального кровообращения, но и получить представление об его количественных 
характеристиках. 

Также, в современной радиологической литературе публикуются новейшие исследования, с 
помощью которых между собой сравниваются разные методики качественной и 
количественной оценки коллатерального кровообращения, чтобы определить, какая из них 
более точная и результативная. 
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RADIOLOGICAL METHODS AND METHODOLOGIES FOR ASSESSING 
COLLATERAL BLOOD CIRCULATION OF THE BRAIN 

Тamaz Jaoshvili1,3,  Erekle Gigiadze1,  Nikoloz Sainishvili2 
1 K. Eristavi National Center for Experimental Surgery, Tbilisi, Georgia; 2 Caucasus Center 
for Medicine, Tbilisi, Georgia; 3 Petre Shotadze Tbilisi Medical Academy, Georgia 

SUMMARY 

Collateral circulation plays a decisive role in the final outcome of ischemic stroke. Accordingly, 
the improvement of various methods and techniques for assessing the system becomes relevant 
every day. Currently, there are many radiological methods that allow us to evaluate not only the 
anatomy of the collateral circulation, but also to get an idea of its quantitative characteristics. 

Also, in the modern radiological literature, the latest studies are published, with the help of which 
different methods of qualitative and quantitative assessment of collateral circulation are compared 
with each other in order to determine which one is more accurate and effective. 
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mikrobirTvebis maCveneblebis Sedareba bukalur 

ujredebsa da limfocitebSi mwvave leikemiiT 

daavadebul bavSvebSi informaciuli 

Rirebulebis TvalsazrisiT 

sofiko jaSiaSvili1,  alla zedginiZe2,  giorgi ormocaZe2,  

asmaT Sengelaia1 

1 Tbilisis saxelmwifo samedicino universiteti, saqarTvelo; 
2 iv. beritaSvilis eqsperimentuli biomedicinis centri, Tbilisi, 

saqarTvelo 

bavSvTa asakSi mwvave leikemiis mimdinareobis prognozirebis mizniT, Cven 

SeviswavleT mikrobirTvebis done genomis arastabilurobis dasadgenad. am 

mizniT gamoviyeneT praqtikulad naklebad cnobili meTodi piris Rrus 

lorwovani garsis bukalur ujredebSi mikrobirTvebis donis gansaz-

RvrisTvis leikemiuri procesis ganviTarebisas. Sedegebi ufro dama-

jerebeli rom gavxadoT, Cven erTdroulad gamovikvlieT mikrobirTvebis 

done limfocitebSi, vinaidan onkologiaSi es meTodi miRebulia. aRmoCnda, 

rom cvlilebebis tendencia sxvadasxva ricxobrivi maCveneblebiT srulad 

aisaxeba. am kvlevebma kidev erTxel daadastura bukalur ujredebSi 

mikrobirTvebis parametrebis gansazRvris meTodis sando da infor-

maciuli Sinaarsi. 

sakvanZo sityvebi: bavSvTa leikemia, bukaluri mikrobirTvebi (mb), 

mikrobirTvebi limfocitebSi (mbl), prognozi 

bavSvTa asakSi mwvave leikemia yvelaze xSiri simsivnuri daavadebaa. 

rogorc yvela simsivne, es Zalian mZime, seriozuli sneulebaa. unda 

aRiniSnos, rom Tanamedrove meTodebis danergvam bavSvTa lei-

kemiebis mkurnalobaSi saSualeba mogvca radikalurad Secvliliyo 

daavadebis gamosavali. sadReisod medicinaSi miRwevebis Sedegad 

SesaZlebeli gaxda leikemiebiT daavadebul bavSvebSi ara mxolod 

xangrZlivi remisiis miRweva, aramed sruli gankurnebac ki. mag-

ram zogjer mkurnalobis Sedegad, analogiuri sawyisi labora-

toriuli monacemebis pacientebSic ki SesaZlebelia ganviTardes sxva-
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dasxva saxis garTulebebi. gamojanmrTelebis maCveneblebis zrdas-

Tan erTad SeiniSneba genotoqsikuri mkurnalobis Sedegad gamo-

wveuli gviani garTulebebis safrTxe, romelsac individualuri 

xasiaTi aqvs [4, 6, 9]. 

21-e saukuneSi intensiuri iseTi prediqtorebis Zieba daiwyo, rom-

lebic SesaZlebels xdis ganisazRvros adreuli da Soreuli 

garTulebebi leikemiis mkurnalobisas. dResdRedobiT didi mniSvne-

loba eniWeba genetikur arastabilurobas. qromosomuli aberaciebis 

gamokvlevebis garda, dainerga axali meTodi – genetikuri arastabi-

lurobisa da genotoqsikurobis dasadgenad sxvadasxva qsovilebSi 

mikrobirTvebis Seswavla. mikrobirTvi – es aris genetikuri masala, 

romelic gamovardnilia ujredis birTvidan gayofis procesis 

dros [8, 11]. 

dResdReobiT leikemiebis mimdinareobisas limfocitebSi mikro-

birTvebis (lbm) donis mniSvnelobaze literaturaSi SezRuduli 

monacemebi moipoveba magram bevri sakiTxi am kavSiris meqanizmisa 

daudgenelia [3, 5, 8]. Cven dagvainteresa rogor icvleba mikro-

birTvebi bukalur ujredebSi. Cveni Sromis mizania leikemiiT daava-

debul pacientebSi Segvedarebina mikrobirTvebis donis cvlile-

bebis dinamika bukalur ujredebsa da limfocitebSi. 

masala da meTodebi 

m. iaSvilis saxelobis pediatriuli mesame referaluri saavadmyo-

fos onko-hematologiur ganyofilebaSi Semosul 35 mwvave lei-

kemiiT daavadebul pacientSi SeviswavleT bukaluri mikrobirTvebis 

raodenoba daavadebis mkurnalobis dinamikaSi da, paralelurad, 15 

bavSvSi gamovikvlieT mikrobirTvebis raodenoba limfocitebSi. 

● bukaluri mikrobirTvebis aRricxvisTvis piris Rrus lorwovanis 

anafxeki gadagvqonda sasagne minaze, anafxeki fiqsirdeboda 

karnuas fiqsatoriT, preparatze vaxdendiT sust mJavur hidro-

lizs 1NHCL amis Semdeg, preparats vrecxavdiT distilirebuli 

wyliT da vRebavdiT Sifis an azur-eozinis saRebaviT [2]. da-

matebiT citoplazma iRebeboda lixtgriunis xsnariT. sinaTlis 

mikroskopis qveS analizdeboda 1000 ujredi. stiCis meTodiT aRi-

ricxeboda mikrobirTvebis raodenoba da birTvebis paTologiuri 

tipebi. 

● limfocitebSi mikrobirTvebis aRricxvisTvis periferiuli sisx-

lis 0.4-0.5 ml-s vamatebdiT 4.5 ml sakveb ares (RPMI 1640), 25 µg/ml 
fitohemaglutinins (fha). kultivireba tardeboda TermostatSi 
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37°C-ze. fha stimulirebidan 44 sT-is Semdeg kulturas 24 sT-iT 

vumatebdiT 6 µg/ml citoxalazin B-s, romelic ujredis cito-

kinezis blokirebas da binuklearuli limfocitebis dagrovebas 

iwvevs. saerTo jamSi, kultivireba 68 sT-s grZeldeboda. masalis 

centrifugirebisa da naleqis zeda siTxis mocilebis Semdeg, 

ujredul masas emateboda 7 ml 0.075 M KCl (hipotonuri Soki). 
momdevno centrifugirebis Semdeg naleqs vumatebdiT 5 ml fiq-

sators, romelic mzaddeboda meTanolisa da ZmarmJavasagan (3/1). 

masala fiqsatoriT saSualod 3-4-jer muSavdeboda. ujreduli 

suspenzia gadagvqonda sasagne minebze, vaSrobdiT da vRebavdiT 

gimzas saRebaviT. 

● mikrobirTvul doneebSi SesaZlo gansxvavebis gamovlenisa da 

misi statistikuri sarwmunobis SefasebisTvis gamoyenebuli iyo 

dispersuli analizi (ANOVA). gamoTvlebisa da monacemTa vi-

zualizaciisTvis gamoyenebul iqna statistikuri programuli paketi 

SPSS-12. 

Sedegebi da maTi ganxilva 

genetikuri arastabilurobisa da genotoqsikurobis dasadgenad Se-
viswavleT mikrobirTvebis (ujredis birTvidan gayofisas gamo-

vardnil qromosomebs an qromosomis nawilebs) raodenobis dinamika 

leikemiiT daavadebul 35 bavSvSi. cnobilia, rom mikrobirTvebis 

ricxvi genomis mdgomareobis erT-erTi maCvenebelia. leikemiuri 

procesis ganviTarebisas piris Rrus lorwovani garsis bukalur 

ujredebSi mikrobirTvebis donis dasadgenad gamoviyeneT praqti-

kulad naklebad cnobili meTodi. Cvens wina SromaSi naCvenebia 

mikrobirTviani bukaluri ujredebis doneebi mkurnalobis da-

wyebidan pirvel, me-15-e da 33-e dRes gamojanmrTelebul da 

recidivirebul bavSvSi. 

mkurnaloba moicavda sam etaps: remisiis induqcia, konsolidacia 

da intensifikacia. mkurnalobis me-15 dRes riskis jgufis da-

sadgenad Sefasda minimaluri narCeni daavadeba (MRD). MRD 

statusis mixedviT, pacientebi dajgufdnen maRal, saSualo da 

dabali riskis jgufebad. intensiuri qimioTerapiis Semdeg pa-

cientebs utardebodaT dacviTi Terapia. dadginda, rom mkur-

nalobis pirvel da me-15-e dRes bukaluri ujredebis mikro-

birTvebis doneebis mixedviT, remisiaSi myof da recidivirebul 

pacientTa kohortebi ar gansxvavdebodnen. sul sxva situacia 

gamovlinda 33-e dRis monacemebsa da klinikur mdgomareobas Soris. 

dadginda, rom 1-2 wlis Semdeg remisiaSi myof pacientebSi 

mkurnalobis dawyebidan 33-e dRes bukaluri ujredebis mikro-
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birTvebis done sarwmunobis xarisxiT maRali iyo recidivirebulTa 

kohortaSi [1]. bukaluri mikrobirTvebis Seswavlisas miRebuli 

monacemebi principSi sul axalia. amitom gvsurda Cveni Sedegi Se-

gvedarebina miRebuli meTodiT Catarebuli gamokvlevebis SedegTan. 

dagvainteresa, ramdenad Seesabameboda bukalur ujredebSi miRe-

buli Sedegebi paralelurad Seswavlili sxva qsovilebis ujre-

debSi (limfocitebSi) ganawilebas. am mizniT 15 pacientSi parale-

lurad CavatareT mikrobirTvebis donis aRricxva limfocitebSi. 

mkurnalobis dawyebamde mikrobirTvebis sawyisi raodenoba bukalur 

ujredebsa da limocitebSi gansxvavebuli iyo, magram mikro-

birTvebis donis saSualo mniSvneloba da damajereblobis 95% 

intervali mkurnalobis dawyebidan pirvel dRes remisiaSi myof (S) 
da recidivirebul (R) pacientebSi erTmaneTs emTxveoda (grafiki 1). 

 
grafiki 1. bukalur ujredebsa (lurji) da limfocitebSi (wiTeli) 

mikrobirTvebis donis saSualo mniSvneloba da damajereblobis 95% 

intervali mkurnalobis dawyebidan pirvel dRes remisiaSi myof (S) da 

recidivirebul (R) pacientebSi 
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mkurnalobis dawyebidan me-15-e dRes remisiaSi myof da 

recidivirebul pacientebSi orive meTodiT miRebuli monacemebis 

tendencia emTxveoda (grafiki 2). 

 
grafiki 2. bukalur ujredebsa (lurji) da limfocitebSi (wiTeli) 

mikrobirTvebis donis saSualo mniSvneloba da damajereblobis 95% 

intervali mkurnalobis dawyebidan me-15-e dRes remisiaSi myof (S) da 

recidivirebul (R) pacientebSi 

yvelaze saintereso iyo limfocitebSi mikrobirTvebis donis mo-

nacemebi 33-e dRes, radgan bukaluri mikrobirTvebis ricxvi 33-e 

dRes aSkarad korelirebda pacientebis mdgomareobasTan Soreul 

periodSi. 

me-3-e grafikze naTladaa naCvenebi kavSiri limfocitebSi mikro-

birTvebis ganawilebas da pacientis mdgomareobas Soris (grafiki 3). 

Sedegebis analizma gviCvena, rom limfocitebis mikrobirTvebis 

raodenobis dinamika Seesameboda bukaluri mikrobirTvebis mona-

cemebs. miuxedavad mikrobirTvebis ricxobrivi gansxvavebisa, aRiniS-

neboda cvlilebebis analogiuri tendencia. sxvadasxva qsovilebis 
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ujredebSi ricxobrivi gansxvaveba SegviZlia avxsnaT imiT, rom 

sxvadasxva tipis ujredebSi genetikur dazianebaTa gamovlenili 

kanonzomiereba am ujredTa destruqcia-eliminaciis procesebis 

specifikasTanaa dakavSirebuli [7]. 

 
grafiki 3. bukalur ujredebsa (lurji) da limfocitebSi (wiTeli) 

mikrobirTvebis donis saSualo mniSvneloba da damajereblobis 95% 

intervali mkurnalobis dawyebidan 33-e dRes remisiaSi myof (S) da 

recidivirebul (R) pacientebSi 

daskvna 

Catarebuli Sedareba uflebas gvaZlevs davaskvnaT, rom leikemiiT 

daavadebuli bavSvebis qimioTerapiis genotoqsikuri efeqtisadmi 

individualuri mgrZnobelobis Sefaseba SesaZlebelia Cvens Sro-

maSi Sesrulebuli manamde naklebad cnobili bukaluri mikro-

birTvebis meTodiT. aRsaniSnavia, rom es meTodi limfocitebis 

meTodTan SedarebiT Sesasruleblad bevrad ufro advili, iafi da, 

rac mTavaria, arainvaziuria. 
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СРАВНЕНИЕ ИНФОРМАТИВНОСТИ ПОКАЗАТЕЛЕЙ МИКРОЯДЕР 
В БУККАЛЬНЫХ КЛЕТКАХ И ЛИМФОЦИТАХ У ДЕТЕЙ, 
БОЛЬНЫХ ОСТРЫМ ЛЕЙКОЗОМ 

Софико Джашиашвили1,  Алла Зедгинидзе2,  Георгий Ормоцадзе2,   
Асмат Шенгелая1 

1 Тбилисский государственный медицинский университет, Грузия; 2 Центр экспе-
риментальной биомедицины им. И. Бериташвили, Tбилиси, Грузия 

РЕЗЮМЕ 

В целях прогнозирования течения острого лейкоза у детей, для определения нестабильности 
генома мы изучали уровень микроядер. Был использован практически малоизвестный метод 
определения микроядер в буккальных клетках слизистой полости рта в динамике развития 
лейкозного процесса. Для убедительности полученных результатов мы параллельно 
исследовали уровень микроядер в лимфоцитах, так как этот метод принят в онкологии. 
Было получено, что при разных числовых показателях полностью отражена тенденция 
изменений. Эти исследования еще раз подтвердили достоверную информативность метода 
определения показателей микроядер в буккальных клетках. 
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COMPARISON OF THE INFORMATION CONTENT OF MICRONUCLEI 
INDICES IN BUCCAL CELLS AND LYMPHOCYTES IN CHILDREN 
WITH ACUTE LEUKEMIA 

Sopiko Jashiashvili1,  Alla Zedginidze2,  George Ormotsadze2,  Asmat Shengelaya1 
1 Tbilisi State Medical University, Tbilisi, Georgia; 2 Ivane Beritashvili Center for 
Experimental Biomedicine, Tbilisi, Georgia 

SUMMARY 

In order to predict the course of acute leukemia in children, we studied the level of micronuclei to 
determine genome instability. We used a practically little-known method for determining 
micronuclei in buccal cells of the oral mucosa during the development of the leukemic process. To 
make the results more convincing, we simultaneously examined the level of micronuclei in 
lymphocytes, since this method is accepted in oncology. It was found that with different numerical 
indicators the trend of changes is fully reflected. These studies once again confirmed the reliable 
information content of the method for determining the parameters of micronuclei in buccal cells. 



 

 

instruqcia avtorTaTvis 

Jurnali ~saqarTvelos mecnierebaTa erovnuli akademiis macne, biomedicinis 

seria” beWdavs eqsperimentuli biologiis, adamianisa da cxovelTa fizio-

logiisa da medicinis profilis originalur samecniero werilebs. mimo-

xilviTi xasiaTis werilebi ibeWdeba mxolod saredaqcio kolegiis dakveTiT. 

werilebi miiReba qarTul, rusul an inglisur enebze. nebismier enaze 

warmodgenil werils unda daerTos sam enaze (qarTul, rusul da in-

glisurze) dawerili reziume (ara umetes 250 sityvisa). samive reziume mkacrad 

erTi Sinaarsiis unda iyos. reziume unda Seicavdes saTaurs, avtorebs da 

dawesebulebas, romelSic Sesrulebulia naSromi, reziumeSi lakonurad unda 

iyos asaxuli Sromis mizani, meTodika, miRebuli Sedegebi da daskvna. 

TiToeul werils ZiriTadi teqstis enaze unda daerTos 4-6 e.w. sakvanZo 

sityva. 

werilis moculoba, reziumeebis da ilustraciebis CaTvliT ar unda iyos A4 

formatis 5 gverdze naklebi da 12 gverdze meti. ufro didi moculobis 

werilis beWdva saWiroebs redkolegiis specialuri Tanxmobis miRebas. 

werilis gaformeba xdeba standartuli rubrikaciiT: Sesavali, kvlevis mizani, 

masala da meTodebi, Sedegebi da maTi ganxilva, gamoyenebuli literaturis 

sia. es ukanaskneli pirveli avtorebis gvarebis mixedviT anbaniT unda iyos 

dalagebuli da Sesabamisad danomrili (jer qarTuli, Semdeg rusuli da 

bolos laTinurenovani). teqstSi citirebuli literatura miTiTebuli unda 

iyos Sesabamisi nomrebiT, kvadratul frCxilebSi. literaturis siaSi unda 

iyos miTiTebuli: avtorebi (gvarebi, inicialebi), Jurnalis (wignis) saxel-

wodeba, weli, tomi, nomeri da pirveli da bolo gverdebi. wignis citirebis 

SemTxvevaSi aucilebelia qalaqisa da gamomcemlobis miTiTeba (mag.: Tbilisi, 

mecniereba). SromaTa krebulis SemTxvevaSi saWiroa redaqtoris (redaqtorebis) 

inicialebis da gvarebis miTiTeba. 

gamosaqveynebeli werili redaqciaSi warmodgenili unda iyos rogorc 

amobeWdili (2 egz.), ise eleqtronuli versiiT – kompaqt-diskze (akrefili MS 
Word-Si). teqstis asakrefad gamoiyeneba 12 zomis fontebi. qarTuli teqstis-

Tvis gamoiyeneba Sylfaen, rusuli da inglisuri teqstebisTvis – Times New 
Roman. striqonTaSoris intervali – 1,5; velebi: marcxniv 3 sm, zeviT da qveviT 
2,5 sm, marjvniv – 1,5 sm). Sav-TeTri grafikebi warmodgenili unda iyos MS Excel-
is failiT, sxva Sav-TeTri suraTebi – jpg-failis saxiT, dasaSvebia agreTve 

mkafio Sav-TeTri originalebis (naxazebis an naxatebis) saxiTac (ara-

eleqtronuli). feradi suraTebi JurnalSi ar ibeWdeba. 

werilis eleqtronuli versia calke failebis saxiT unda Seicavdes teqsts, 

cxrilebs da suraTebs. failebis da/an folderis saxelwodeba unda iwyebodes 

werilis pirveli avtoris gvariT. ilustraciebis da cxrilebis adgili unda 

mieTiTos isriT amobeWdili versiis Sesabamisi gverdis velze, maTi 

Cakabadoneba teqstSi dauSvebelia. suraTebis warwerebi calke gverdze unda 

iyos akrefili. 

werili xelmowerili unda iyos yvela avtoris mier. bolo gverdze mi-

TiTebuli unda iyos sakorespondento avtoris telefoni da eleqtronuli 



 

 

fostis misamarTi. aucilebelia wamyvan avtorTa dawesebulebis adminis-

traciis wardgineba. 

JurnalSi werilis beWdva avtorTa xarjiT xorcieldeba. 

redkolegiaSi warmodgenili werili sarecenziod igzavneba or anonimur 

recenzentTan. recenzentTa azrSi principuli sxvaobis SemTxvevaSi werili 

damatebiT recenzirebaze gadaecema saredaqcio sabWos erT-erT Sesabamis 

wevrs, romlis azri gadamwyvetia. 

gamoqveynebuli werilis rusuli reziume ibeWdeba ruseTis referatuli 

Jurnalis saTanado seriaSi. 

redaqciaSi werilebis Cabareba SeiZleba yoveldRiurad eleqtronuli fostis 

meSveobiT sokhadzedodo@yahoo.com, dodo soxaZe (599-298-348, 555-912-929) an iv. 

beritaSvilis eqsperimentuli biomedicinis centrSi, l. goTuas q., 14, prof. 

g. beqaia (599-587-027), an prof. n. miTagvaria (599-304-104). 
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