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Sesavali

adamiani bunebis ganuyofeli nawilia. biologiuri wo-

nasworobis rRvevis ZiriTadi mizezebi uxsovari droidan 

adamianTan aris dakavSirebuli. 

mizezobriobis koncefcia erT-erTi fundamenturi 

filosofiuri problemaa medicinaSi. miuxedavad imisa, 

rom yovel konkretul istoriul epoqaSi mizez-Sedego-

brivi koncefciis mimarT midgomebi da Sexedulebebi sab-

unebismetyvelo codnis paralelurad icvleboda, farTe 

gagebiT igi yovelTvis iyo universaluri, racionaluri 

da progresis matarebeli medicinasa da biologiaSi. 

mizezis aRkveTiT Sedegic icvleba (Cessante causa, cessante 
eff ect). mecnierebis dargi, romelic Seiswavlis cocxal 

organizmsa da garemos Soris kavSir-urTierTobis sa-

kiTxs ekologiis saxelwodebiT aris cnobili. pirvelad 

1866 wels cnobili germaneli bunebismetyvelis e. heke-

lis mier aris SemoRebuli, romlis ganmartebis mixedviT 

`ekologia aris mecniereba organizmis garemo pirobeb-

Tan urTierTobis Sesaxeb~. 

 

sur.1
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me-20 saukunis ganmavlobaSi mimdinareobda ekologiu-

ri mecnierebis swrafi ganviTareba da sxvadasxva mimdina-

reobis Camoyalibeba, rogoricaa `samedicino ekolo-

gia~, `socialuri ekologia~, `gamoyenebiTi ekologia~, 

`agroekologia~ da a.S. Sesabamisad, igi ufro metad ori-

entirebuli gaxda adamianisadmi, garemoze misi uaRresad 

masStaburi da specifikuri zemoqmedebis gamo.

ekologiuri medicinis ganuyofeli nawilia ekologiu-

ri pediatria. rogorc bavSvis janmrTelobaze orientire-

buli mimarTuleba, igi Seiswavlis bunebriv faqtorTa _ 

klimatur, geografiul da aseve garemo pirobebis mavne 

faqtorTa (pesticidebi, inseqticidebi, fenolis, tyviis, 

dariSxanis da sxva) moqmedebas bavSvis janmrTelobaze. 

aRsaniSnavia, rom bavSvi, rogorc mzardi da ganviTare-

badi organizmi, gacilebiT mgrZnobiarea mavne ekolo-

giuri faqtorebis mimarT; Sesabamisad bavSvTa asakSi 

ekopaTologiis sixSire garemos dabinZurebis indikato-

rad aris miCneuli. bavSvis janmrTelobis mdgomareobis 

darRvevaTa Tavidan acileba xdeba pirveladi profilaq-

tikis doneze, romelic gulisxmobs bavSvis janmrTelo-

bis dacvas bunebriv, samrewvelo, sayofacxov rebo, so-

cialur sferos da sxva faqtorTa moqmedebisagan. Tan-

amedrove poziciidan _ es aris pirvel rigSi cxov rebis 

maRali xarisxis da san-epidemiologiuri donis amaRleb-

is uzrunvelyofa, garemo pirobebis da adamianis geno-

fondis dacva. (18)

garemo faqtori SeiZleba ganxiluli iyos rogorc 

`riskis faqtori~, romelsac garkveul pirobebSi SeuZlia 

janmrTelobis mdgomareobis gauaresebis provocireba an 

daavadebis ganviTarebis albaTobis gazrda. zogjer gare-

mo faqtori praqtikulad mTlianad gansazRvravs konkre-

tuli specifikuri daavadebis ganviTarebas. Tu garemos 

faqtori warmoadgens daavadebis mizezs, maSin misi efeq-

ti atarebs determinirebulis saxelwodebas. im daavade-

baTa aRsaniSnavad, romelTa etiologiaSi ganmsazRvreli 

garemo faqtorebia, sakmaod gavrcelebulia terminebi: 
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`antropoekologiuri daavadeba~, `cxov rebis wesis daa-

vadebebi~ da a.S. (20)

aRsaniSnavia, rom Tanamedrove adamianebSi gavrcele-

bul daavadebaTa didi umravlesoba dakavSirebulia 

ekologiuri mdgomareobis gauaresebasTan: atmosferos, 

wylis, niadagis dabinZurebasTan, kvebis arajansaR produ-

qtebTan. ufro metic, ekopaTogenuri moqmedeba ganapi-

robebs mTel rig axal, adre ucnob daavadebaTa gaCenas.

aRsaniSnavia, agreTve daavadebaTa qronikul formaTa 

gavrceleba ekologiurad arasasurvel regionebSi.

kacobrioba Tavisi ganviTarebis yvela etapze mWidrod 

iyo dakavSirebuli garemosTan, Tumca maRalindustri-

uli sazogadoebis Camoyalibebis Semdeg biosferoze 

anTropogenuli zemoqmedeba gansakuTrebiT gaizarda. 

adamiani planetis erTiani cocxali sistemis mxolod 

umniSvnelo nawilia, magram misi nebismieri moqmedeba de-

damiwis ekosistemebze aisaxeba. garemos damabinZurebeli 

ekologiurad saxifaTo faqtorebi ZiriTadad teqnoge-

nuri warmoSobisaa. maTi uSualo aqceptorebi ki haeri, 

wyali da niadagi, anu is garemoa, romelTanac adamiani 

Tavisi cxovelqmedebis procesSi mudmiv kontaqtSia. ma-

vne nivTierebebi ekologiuri jaWvis erTi rgolidan me-

oreSi gadadis, sabolood ki adamianis organizmSi xvdeba 

da arapirdapiri gziT moqmedebs masze.   

msoflio klasifikatorebSi sadReisod aRricxuli 

6 000-ze meti nozologiuri formis 80%-is paTogenezur 

jaWvSi erTerT mniSvnelovan rgols arakeTilsaimedo ga-

remo warmoadgens. 

samwuxarod, garemos dabinZurebis sakiTxi saqarT-

veloSic aqtualuria. arasaxarbielo mdgomareobaa qi-

miuri mutagenebiT garemos dabinZurebis mxriv. uamravi 

sawarmo daixura da toqsiuri narCenebi ki mitovebulia. 

saqarTvelos erTerTi ulamazesi regionia raWa, rome-

lic gamoirCeva geo-ekologiuri sirTuleebiT. mis maRal-

mTian nawilSi mdebareobs Tvalwarmtaci luxunis xeoba.
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sur 2.

luxunis mTebi 

 sur.3

mdinare luxuni 
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am teritoriaze ganlagebulia dariSxanis mompovebeli 

sabado da wlebis manZilze muSaobda dariSxanis gadama-

muSvebeli qarxana. maSinac warmoebis procesi garemosT-

vis miuRebeli iyo. qarxana daingra 1991 wels miwisZvris 

dros (9 bali rixteris SkaliT), warmoebis narCenebi ki 

darCa mitovebuli. 

luxunis xeoba Sedgeba mosaxleobiT dasaxlebuli sami 

soflisgan (uravi, abari, lixeTi), sadac konstatirebu-

lia garemos dariSxanis narCenebiT dabinZureba.

aRniSnul regionSi avtorTa mier wlebis ganmavlobaSi 

mimdinareobda kompleqsuri xasiaTis kvlevebi bavSvTa 

mosaxleobis janmrTelobisa da avadobis Seswavlis mi-

zniT. kvlevis Sedegebi detalurad aris warmodgenili 

winamdebare naSromSi.

garemo da mutagenebi 
adamianis sasicocxlo garemoSi arsebuli saxifaTo 

faqtorebis mniSvnelovani wili modis mutagenebze, anu 

im agentebze, romlebic iwveven cvlilebebs cocxali or-

ganizmebis ujredebis genetikur masalaSi.

aTaswleulebis manZilze garemoSi mavne mutagenebis 

koncentraciis mateba Zalian nela xdeboda, bolo 160 

wlis ganmavlobaSi ki es procesi ukiduresad aCqarda. 

Tuki ramodenime aTeuli wlis win dedamiwaze jer kidev 

arsebobda iseTi adgilebi, sadac mosaxleobas Sexeba ar 

hqonda teqnogenur mutagenebTan, dRes aseTi raionebi 

aRar moiZebneba.

mutagenis uSualo samiznes ujredis genetikuri apa-

rati warmoadgens, es SeiZleba iyos, rogorc sasqeso, 

aseve somaturi ujredi. gametebSi ganviTarebuli muta-

cia uSualod misi matarebeli individisTvis ukvalod 

Caivlis, an uares SemTxvevaSi unayofobas gamoiwvevs, ma-

gram es mutaciebi zrdis `genetikur tvirTs~. matulobs 

spontanuri abortebis, mkvdradSobadobis, Tandayolili 

anomaliebiTa da genetikuri paTologiebiT dazianebul 

cocxalSobilTa ricxvi, anu problema scildeba medici-
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nis sazRvrebs da socialur-ekonomikur xasiaTs iZens. (4, 

14, 25) 

somatur ujredSi ganviTarebuli mutacia SeiZleba 

gamoswordes reparaciis gziT. mutirebuli ujredi Se-

saZloa ganadgurdes imunuri reaqciiT an apoptoziT, 

an ganicados onkologiuri transformacia da dasabami 

daudos simsivnur process. 

mas Semdeg, rac 1775 wels ingliselma eqimma persi-

val potma daadgina, rom buxris mwmendavebSi kanis kibos 

gaxSirebis mizezi Wvartli iyo, onkogenezSi mutagenebis 

rolis damadasturebeli uamravi mtkicebuleba dagro-

vda. msoflio jandacvis organizaciis monacemebiT, on-

kologiuri paTologiebis 75 _ 80% garemos mutaciebi-

Taa gamowveuli. biosferos kancerogenuli mutagenebiT 

gajerebis zrdis amJamindeli siswrafiT Tu vimsjelebT, 

maSin onkologiuri daavadebebis `afeTqebaa~ mosalod-

neli.

garemoSi mutagenebis koncentraciis zrdis tempi 

imdenad maRalia, rom mecnierul _ teqnikuri progresi 

da situaciis Sefasebisa Tu gaazrebis arsebuli saSua-

lebebi mas ver eweva. udavoa, rom dRes garemos mavne 

faqtorebis zemoqmedebis profilaqtikis problemam sxva 

zogadsakacobrio problemebis gverdiT erT-erTi pir-

veli adgili daikava. 

termini _ mutacia jer kidev gasuli saukunis da-

sawyisSi iqna SemoRebuli, rodesac gamoiTqva pirveli va-

raudebi imis Sesaxeb, rom memkvidrul aparatSi cvlile-

bebis gamowveva xelovnuri gziTaa SesaZlebeli. mutageni 

aris agenti, romelic cvlis ujredis dnm-s. mutaciis 

process safuZvlad udevs nukleinis mJavebis cvlile-

bebi, maTi xasiaTis mixedviT arCeven genur, qromosomul 

da genomur mutaciebs. genuri, anu wertilovani muta-

ciebi dnm-is molekulaSi erTi genis farglebSi nukleo-

tidebis cvlilebebia (erTi genis duplikacia, insercia, 

delecia, inversia). qromosomuli mutaciebi qromoso-

mebis ufro didi monakveTebis igive saxis cvlilebebia, 
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romlebic Cans sinaTlis mikroskopSi. genomuri mutacie-

bi ki ujredSi qromosomebis raodenobis SecvlasTanaa 

dakavSirebuli (aneuploidia, poliploidia).

ganasxvaveben fizikur, qimiur da biologiur mutage-

nebs.

fizikuri mutagenebia: rentgenis, γ da ultraiisferi 

sxivebi, neitronebi, protonebi, dabali da maRali tem-

peratura da sxva. qimiuri mutagenebia: mZime liTonebi, 

maalkirilebeli agentebi, akridinis saRebavebi, zogier-

Ti medikamenti, sakvebi konservanti, pesticidebi da sxva. 

biologiur mutagenebs miekuTvneba virusebi.

mutagenebis efeqti SeiZleba calkeul organizmebis, 

populaciis, an ekosistemebis doneze gamovlindes. or-

ganizmis doneze icvleba calkeuli individis sxvadasxva 

fiziologiuri funqciebi, irRveva zrdis da ganviTare-

bis procesebi, qveiTdeba medegoba. populaciis doneze 

icvleba biomasa, Sobadobis, sikvdilianobis struqtura. 

ekosistemis doneze irRveva misi Semadgeneli komponen-

tebis Tanafardoba, zogierTi forma SeiZleba mTliana-

dac ki gaqres, rac iwvevs ekosistemis degradacias, mis, 

rogorc adamianis sacxovrebeli garemos gauaresebas. 

sxvadasxva mutagens mutaciis gansxvavebuli meqanizmi 

aqvs. 

qimiuri mutagenebis zemoqmedebis Seswavlisas yura-

dReba unda mieqces maTi kinetikis, metabolizmis, bi-

otransformaciis, kumulaciis da koncentraciis Tavise-

burebebs, nivTierebis gadaadgilebas ekosistemis erTi 

rgolidan meoreSi da gavlenas cocxal organizmebze, 

gansakuTrebiT ki adamianze. 

garemoSi moxvedrili qimiuri mutagenebi haerSi ifan-

teba an niadagSi Cadis. organuli naerTebisgan gansxvave-

biT isini ar ixrwneba, aramed grovdeba da xvdeba gamdin-

are wylebSi. wylis da haeris nakadebiT isini SeiZleba 

aseulobiT da aTasobiT kilometrze gavrceldnen da 

namdvili ekologiuri katastrofebi gamoiwvion. 

sityva `katastrofa~ moulodnel, uecar movlenasTan 
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asocirdeba, magram neli ekologiuri katastrofebic 

arsebobs. swored neli ganviTareba xdis maT ufro sa-

SiSs, iqneb ufro metadac vidre uecari katastrofebia, 

radgan aseTi movlenebi ar moqmedebs sazogadoebis cno-

bierebaze, ar iwvevs mis mobilizacias. 

erT-erTi aseTi nela mimdinare katastrofaa planetis 

toqsikacia. toqsiuri nivTierebebi adamianis organizmSi 

haeris, wylis da sakvebis saSualebiT xvdeba. Cveulebriv, 

qimiuri mutagenebis maRali toqsiurobis gamo, maTi 

zemoqmedeba mTel organizmze aisaxeba, Tumca agentis 

xasiaTis mixedviT mutageni SeiZleba pirvelad romelime 

organoSi lokalizdes da masSi disfunqcia, an somaturi 

paTologia gamoiwvios. 

mwvaved iTvleba efeqti, romelic agentis organizmze 

erTjeradi an prolongirebuli moqmedebidan maleve 

gamovlindeba. qronikuli efeqti ki viTardeba mutagenis 

xangrZlivi drois ganmavlobaSi moqmedebisa da orga-

nizmSi akumulaciisas. 

adamianis sxeulSi mutageni ganicdis biotransforma-

cias da SeiZleba warmoiqmnas gamZle metabolitebi, rom-

lebic qsovilebSi dagrovdeba. mavne agenti mravali fer-

mentis monawileobiT daJangvis, aRdgenis, hidrolizis 

da sinTezis procesebs gaivlis. TiToeuli nivTierebis 

bedi, misi bunebiT ganisazRvreba (24). 

qimiuri mutagenebis umetesoba prokancerogenia, WeS-

mariti kancerogenebi uSualod organizmSi, maTi metabo-

lirebisas warmoiqmneba. Tumca, ar arsebobs qimiuri an 

fizikuri mutagenebisTvis damaxasiaTebeli onkologi-

uri nozologiebi, am faqtorebs mxolod simsivnuri pa-

Tologiebis sixSiris gazrda SeuZlia.

garemos mutagenebis ZiriTad maxasiaTebels warmoad-

gens zRvruli dasaSvebi koncentracia  (13). yoveli faq-

torisaTvis dgindeba sakuTari normativebi, magram re-

alur situaciaSi cocxal organizmebze xSirad garemos 

mutagenebis kompleqsi moqmedebs, romelTa erToblivi 

zemoqmedebisas maTi fiziko-qimiuri Tvisebebis, dozis 
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(koncentraciis), zemoqmedebis xangrZlivobis, jeradobis 

da Tanmimdevrobis mixedviT ujredis/organizmis mxri-

dan principulad gansxvavebuli tipis pasuxi viTardeba. 

am dros SeiZleba adgili hqondes efeqtebis aditi-

urobas, sinergizms, an antagonizms. gasaTvaliswinebe-

lia isic, rom garemoSi arsebobs mutagenebis sxvadasxva 

modifikatorebi, romlebic aseve axdenen gavlenas muta-

genezze.

meores mxriv, mutaciuri procesis eqsperimentSi Ses-

wavliTa da klinikuri dakvirvebebis analiziT gamovle-

nilia, rom erTsadaimave pirobebSi myof cocxal orga-

nizmebSi mutacia sxvadasxva sixSiriT xdeba. mutageni 

masTan kontaqtSi myof mosaxleobaze Tanabrad ar nawil-

deba. erTi tipis zemoqmedebaze calkeuli individis 

reaqciis speqtri sakmaod variabeluria, damokidebulia 

asakze, zogjer sqesze, organizmis dacvis imunuri da ge-

netikuri sitemebis mdgomareobaze.

rogorc wesi, yvelaze metad mgrZnobiare bavSvebi 

da moxucebi arian. organizmSi moxvedril nivTierebe-

bis metabolizmze genetikuri kontroli xorcieldeba, 

amitom, calkeul individebs genomis Taviseburebebidan 

gamomdinare SeuZliaT garemos faqtorebis mimarT mede-

goba SeinarCunon, an piriqiT, momatebuli mgrZnobeloba 

gamoavlinon. 

iTvleba, rom organizmis reaqcias nebismier garegan 

zemoqmedebaze genetikurad ganpirobebuli bioqimi-

uri pasuxi ( bioqimiuri individualoba) gansazRvravs. 

dReisTvis nanaxia 1000-ze meti geni, romelic sxvadasxva 

toqsinis gauvnebelyofazea pasuxismgebeli, maT garemos 

genebs (“enviromental genes~), winaswarganwyobis genebs (“pre-
disponding genes~) uwodeben. 

TiToeuli maTganisaTvis cnobilia mutaciebi, rom-

lebic moicaven populaciis mniSvnelovan nawils da amiT 

kidev ufro mravalferovans xdian organizmebis reaqcias 

sxvadasxva toqsiur mutagenze. 

saxifaTo faqtorebis zemoqmedebis saboloo Sede-
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gi damokidebulia organizmis genetikuri kontro-

lis sistemis mdgomareobaze. ujredis doneze am kon-

trols axorcielebs genebis dazianebis `SekeTebis~, anu 

reparaciis sistema. 

dazianebis tipis Sesabamisad reparaciis ramdenime 

saxe arsebobs.

maalkilirebeli mutagenis zemoqmedebisas, romelic 

guaninis alkilirebas axdens, modificirebul guanins 

zedmet meTilur jgufs meTiltransferazebi mowyveten 

da dnm-is pirvelad struqturas aRadgenen. imis gamo, 

rom es cilebi meTilis jgufisgan veRar Tavisuflde-

ba, yoveli Semdegi reparaciisaTvis meTiltransferazis 

axali molekulaa saWiro. Cveulebriv ujredSi am cilis 

aTasobiT molekula grovdeba. Tu dnm-is axali dazianeba 

meTiltransferazis sinTezze nela xdeba, maSin am ukana-

sknelTa raodenoba sakmarisia dazianebis reparirebisa-

Tvis da mutacia ar yalibdeba. magram Tu axali dazia-

nebebi cilis sinTezze swrafad xdeba, maSin ujredebSi 

mutaciebi grovdeba(17).

genetikuri kontrolis momdevno rgolia apoptozi. 

anu e. w. ujredis daprogramebuli sikvdili, romelic 

usargeblo, daavadebuli, mutaciis Sedegad warmoqmnili 

potenciurad saSiSi da xandazmuli ujredebisgan gawmen-

dis gziT, xels uwyobs biologiuri sistemis normalur 

funqcionirebas. 

termini apoptozi pirvelad kerma, vilim da kiurim ga-

moiyenes 1972 wels ujredis sikvdilis axladaRmoCenili 

formis aRsawerad. 2002 wels ki “organoTa ganviTarebis 

da ujredis daprogramebuli sikvdilis genetikuri re-

gulaciis dargSi gakeTebuli aRmoCenisTvis~ s. breners, 

x. xorvics da j. salstons nobelis premia mieniWaT. 

apoptozis mizania ise moaSoros dawunebuli ujredi, 

rom ar daazianos misi mezoblebi. amiT is gansxvavdeba 

ujredis sikvdilis meore, arakontrolirebadi formis 

_ nekrozisgan. romlis drosac xdeba ujredis lizisi 

da misi SigTavsi ujredSua sivrceSi gadmoiRvreba. apop-
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tozis dros ki ujredi aqtiurad monawileobs sakuTar 

sikvdilSi, swored amitom mas xSirad ujredis TviTmkv-

lelobasac uwodeben.

arsebobs apoptozis ori gza: sikvdilis receptorebis 

da mitoqondriuli. 

amrigad, imisTvis rom moxdes mutagenis mavne zemo-

qmedebis realizeba, mravali garegani da Sinagani mov-

lenebis Tanxvedraa saWiro. anu konkretul organizmSi 

ganviTarebuli cvlilebebis xasiaTis prognozirebisaT-

vis mxolod mutagenis zemoqmedebis faqti sakmarisi ar 

aris. saWiroa biologiuri efeqtis Sesafasebeli sarwmu-

no test-sistemebis gamoyeneba, romlebSic gaTvaliswine-

buli iqneba organizmis individualuri mgrZnobeloba. 

adamianis sacxovrebeli garemos anTropogenuli muta-

genebiT dabinZurebis matebis maRali tempi, ukiduresad 

aqtualurs xdis maTi biologiuri zemoqmedebis Seswav-

las. udides mniSvnelobas iZens genetikuri usafrTxoe-

bis obieqturi Sefasebis, garemos zemoqmedebis efeqte-

bis prognozirebis da mecnierulad dasabuTebuli eko-

logiuri biomonitoringis sistemebis Ziebis sakiTxebi. 

im sarwmuno markerebis gamovlena, romlebze dayrdnobi-

Tac SesaZlebeli iqneba riskis jgufebis gamoyofa, gene-

tikur aparatSi warmoqmnili cvlilebebis Sedegad sxva-

dasxva paTologiebis ganviTarebis prognozireba, Cata-

rebuli profilaqtikuri da samkurnalo RonisZiebebis 

efeqturobis Sefaseba. 

garemos mavne mutagenTa Soris mZime liTonebi maRali 

genotoqsiurobiTa da klastogenuri efeqtiT gamoirCe-

va. sadReisod mZime liTonebi da maT Soris dariSxani 

garemos mavne qimiuri faqtorebidan Tavisi saxifaTo-

obiT meore adgilzea pesticidebis Semdeg, prognozis 

mixedviT, ki isini yvelaze saxifaTo gaxdeba. mZime li-

Tonebi mraval qveyanaSi aRiarebulia prioritetul da-

mabinZurebel nivTierebebad da maTze saxelmwifos mier 

zedamxedvelobaa dawesebuli (U.S. EPA. 2001, Новости «Эко-
Согласия»2011 ) yuradReba eqceva dabali koncentraciebi-
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sas cocxali organizmebisTvis maT maRaltoqsiurobas, 

bioakumulaciis da biomagnifikaciis unars.  

garemos dabinZurebis da ekologiuri monitoringi-

sadmi miZRvnil mraval SromaSi mZime liTonebs miakuTv-

neben mendeleevis perioduli sistemis 40-ze met liTons. 

gaeros evropuli ekonomikuri komisiis egidis qveS mZime 

liTonebis garemoSi gavrcelebis problemebze momuSave 

miznobrivi jgufis gadawyvetilebiT mZime liTonebs na-
xevarliToni dariSxanic ( As ) ekuTvnis. 

dariSxani
dariSxani (As)!aris V jgufis mTavari qvejgufis ele-

menti.!mZime liTonebis jgufSi Semavali naxevarliToni 

dariSxani _ Zlieri klastogeni da toqsinia, romelic 

imdenad medegia, rom mis mier daRupulTa saflavebSi 

samasi wlis merec pouloben. misi zemoqmedebis siZlie-

re droTa ganmavlobaSi ar mcirdeba. As ubikvatorulad 

gavrcelebuli elementia. misi Semcveloba dedamiwis 

qerqSi 1 х 10-4 — 1 х 10-3 %-ia. araindustriul regioneb-

Si misi koncentracia haerSi 0,0005—0,02mkg/m³-ia. grun-

tis wyleb Si misi fonuri done mniSvnelovnad varirebs 

(0,1—200 mg/l), rac wyalgamtar geologiur SreebSi misi 

SemcvelobiTaa ganpirobebuli. 

hidrogeologebis, geoqimikosebis da mikrobiolo-

gebis mier wylis vargisianobis Seswavlis Sedegad cno-

bilia geologiuri monacemebi, gansakuTrebiT gruntis 

wyle bis, romlebic didi raodenobiT Seicaven dariSxans, 

rac saSualebas iZleva dafiqsirebuli iyos raionebi, sa-

dac momatebulia dariSxanis didi raodenobiT Semcve-

lobis riski. Zalian xSirad dariSxani gamoTavisufldeba 

industriuli sawarmoebis muSaobis dros. atmosferoSi 

dariSxanis gadmosrola SeiZleba moxdes bunebrivi geo-

logiuri procesebis _ niadagis eroziis, vulkanuri amo-

frqvevis da tyis xanZris SemTxvevaSi. bunebriv wylebSi 

dariSxani xvdeba mineraluri wyaroebidan. im raionebSi, 

sadac arsebobs dariSxanis sabado (dariSxanis kolCeda-
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ni, realgari, auripigmenti), polimetaluri tipis Jan-

gviTi zonebidan, spilenZ-kobaltis da volframis tipis 

zogierTi dariSxanis saxeoba niadagidan xvdeba, aseve 

cxoveluri da mcenareuli organizmebis lpobis proce-

sebis Sedegad bunebriv pirobebSi As garemoSi sxvadasxva 

SenaerTebis saxiT, ZiriTadad vulkanebis amofrqvevis, 

niadagis eroziebis dros da zRvis biogenuri wyaroebi-

dan xvdeba.

dariSxani bunebaSi gavrcelebulia sulfiduri madne-

bis saxiT: As2S3 auripigmenti (oqrosferi saRebavi), As4S4-

realgari- FeAsS-dariSxanis almadani. iSviaTad gvxvdeba 

Tavisufal mdgomareobaSic. dariSxanis yvela naerTi 

momwamlavia. mis mraval naerTebs iyeneben soflis da sa-

tyeo meurneobaSi pesticidebis da herbicidebis saxiT, 

agreTve medicinasa da veterinariaSi, SuSis, keramikul, 

teqstilis, tyavis, eleqtroteqnikis, optikuri saSuale-

bebis, saRebavebis, sarkeebis warmoebaSi. yovelwliurad 

msoflioSi 60 000tona As naerTebi iwarmoeba.

dariSxani bunebaSi, Cveulebriv, gvxvdeba liTonebTan 

an gogirdTan naerTis saxiT. sufTa saxiT dariSxani bu-

nebaSi iSviaTad gvxvdeba da mas ara aqvs samrewvelo mni-

Svneloba (21).

metaluri dariSxani uxsnadi da naklebad toqsiuria. 

dariSxanis naerTebidan ki yvelaze meti toqsiurobiT ga-

moirCeva dariSxanovani anhidridi, e.w. TeTri dariSxani!

)As203), romelic farTod gamoiyeneba (22,). 

warmoebis pirobebSi dariSxani da misi naerTebi (mt-

veri, orTqli) organizmSi xvdeba upiratesad sasunTqi 

sistemis gziT, SesaZlebelia saWmlis momnelebeli tra-

qtiTac. organizmidan gamoiyofa nela _ nawlavebis, sa-

naRvle gzebis, Tirkmlebis, kanis jirkvlovani aparatisa 

da sarZeve jirkvlebis gziT (23)

garemoSi As-is anTropogenuli wyaroebia: dariSxanis 

Semcveli sabados mopoveba da gadamuSaveba, bunebrivi 

sawvavis dawva, agreTve im Sxamqimikatebis preparatebis 

da antiseptikebis warmoebaa, romlebic As-s Seicaven. As 
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Sedis saomar momwamvlel nivTierebebis Semadgenloba-

Si. dariSxanis maRali Semcvelobis atmosferuli haeri 

Zlier toqsiuria. sakmarisia naxevari saaTis ganmavlo-

baSi adamianma CaisunTqos dariSxanis 0.5 10-4A g/l Semcve-

li haeri, rom ramodenime dReSi ganviTardes letaluri 

gamosavali, xolo 0.005g/l koncentracia iwvevs meyseul 

sikvdils. 

organizmSi dariSxanis moxvedris maqsimaluri raode-

noba Seadgens 50-100 mkg-s dReSi. misi SenaerTebi Sei-

Zleba moxvdes organizmSi sasmel, mineralur, Rvinos-

Tan, wvenebTan, sigaretTan, garemo pirobebTan erTad. 

adamianisTvis toqsiuri dozaa 5 mg-dan (27). dariSxanis 

disbalansi moqmedebs kanze, lorwovanze, RviZlze, peri-

feriul nervul sistemaze, sisxlZarRvebze, eriTroci-

tebze, imunur sistemaze (16, 26)

msoflios qimiurma industriam ukve aRiara, rom da-

riSxani saocrad toqsiuria. 

2001 wlis ianvarSi garemos dacvis saagentom war-

moadgina dadgenileba dariSxanis koncentraciis dasaS-

vebi normis Semcirebis Sesaxeb 50 ppb-dan 10 ppb-mde(29). 
gamokvlevebi naTelyofs, rom aucileblad Semcirebuli 

unda iyos!5 ppb-mde, Tumca SeiZleba meryeobdes!3 (ppb)-
dan 10 (ppb)-mde, rogorc es naTqvamia saqmeTa sazogado 

konsultaciaSi 

birTvuli regulirebis komisiis mier gakeTebuli gan-

cxadebis Sedegad amerikis garemos dacvis zedamxedvelma 

organizaciam oficialurad aRiara, rom aucilebeli iyo 

sasmel wyalSi dariSxanis standartuli raodenobis Sem-

cireba, raTa janmrTeloba yofiliyo daculi (29).

2010 wlis bavSvTa usafrTxoebis teqnikuri regulaci-

is monacemebiT, saTamaSoebSi dariSxanis raodenoba ar 

unda aRematebodes _ 25 mg, rac sagrZnoblad naklebia 

sxva mavne nivTierebebis dasaSveb normebTan SedarebiT 

(Cr _ 60mg, Cd-75mg; Pb-90mg; Se-500mg; Ba-1000mg) 
As-is metabolizmi misi organuli da araorganuli 

naerTebisaTvis ukiduresad rTuli da gansxvavebulia. 
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sxvadasxva saxeobas dariSxanis absorbciis, transpla-

centaruli transportis, organizmSi ganawilebis, eli-

minacis da biotransformaciis specifiuroba axasiaTebs. 

As-is biologiuri zemoqmedebis meqanizmi mravalmxrivia 

_ enzimuri (nad-SekavSirebuli substratebis da suqci-

natdehidrogenazis) aqtivobis daTrgunva, JangviTi fos-

forilirebis procesebSi monawileoba, misi molekulis 

hemoglobinis struqturaSi inkorporireba, dnm-is fos-

foris Canacvleba da sxva. es Tavis mxriv iwvevs mravlo-

biT klinikur gamovlinebebs gul-sisxlZarRvTa, sasun-

Tqi, reproduqtiuli, da nervuli sistemebis, RviZlis, 

kanis, Tirkmlebis mxriv.

As-is mier adamianisTvis miyenebuli zianidan aRsaniS-

navia: qsovilovani sunTqvis darRveva, organizmSi cvlis 

mJave produqtebis dagroveba, anu zogadi acidozi, hemo-

dinamikis da gulis moqmedebis darRvevebi, hemolizi da 

anemia, kontaqtis ubnebSi qsovilebis degeneraciuli da 

nekrozuli cvlilebebi, embrio _ da gonadotoqsiuri, 

agreTve teratogenuli efeqtebi, kancerogenuli moqme-

deba, romelic kontaqtidan didi xnis Semdeg gamovlin-

deba. 

rogorc wesi, dariSxani organizmSi ara elementaru-

li formiT, aramed sxvadasxva naerTebis saxiT xvdeba. 

dariSxaniT mowamvlis, anu arsenizmis gamovlineba da-

mokidebulia dozaze. organizmSi AS-is maRali doziT 

moxvedra SeiZleba 1-2 saaTSi letalurad dasruldes, 

periferiuli vazodilataciis, cirkulirebadi sisxlis 

moculobis mkveTri Semcirebis da Sokis gamo. iTvleba, 

rom dariSxani moqmedebs, rogorc cns-is depresori da 

iwvevs vazomotoruli da sunTqvis centrebis damblas. 

 Tu mowamvla naklebis simZimisaa, meore dRidan sisxl-

ZarRvebSi, Tavis tvinSi da saWmlis momnelebel traqt-

Si da kanze yalibdeba morfologiuri cvlilebebi. Tu 

avadmyofi 2-3 dRis ganmavlobaSi ar daiRupa, kuWSi da 

nawlavebSi viTardeba gamoxatuli sisxlsavseoba, SeSupe-

ba, hemoragiebi da koagulaciuri nekrozis ubnebi. Tavis 
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tvinSi gamoxatulia difuzuri hemoragiuli infiltra-

cia da SeSupeba. xdeba mcire sisxlZarRvebisv daTrombva, 

rac Tavis tvinis infarqtis mizezi xdeba. 

 Tu avadmyofi 4 _ 5 dReSi ar gardaicvala, parenqimul 

organoebSi (Tirkmlebi, RviZli, guli) vlindeba cximo-

vani distrofia. swrafad yalibdeba kardiovaskularuli 

kolafsi, cns-is depresia, rac komas, ramdenime saaTSi ki 

sikvdils iwvevs. 

 daavadebis qvemwvave mimdinareobisas viTardeba pirSi 

liTonis gemo, ylapvis gaZneleba, pirRebineba, tkivili 

muclis areSi da diarea. 

dariSxaniT qronikuli mowamvlisas avadmyofi uCivis 

sisustes, advilad daRlas, Tvalis lorwovanis gaRizia-

nebas, viTardeba qronikuli surdo, xvela, koniuqtiviti. 

xSirad pirveladi diagnozi ukavSirdeba kanze damaxasia-

Tebeli pigmenturi laqebis da hiperkeratozebis ganvi-

Tarebas. ufro mZime SemTxvevebSi, amas Tan erTvis cns-is 

dazianebis simptomebi, xangrZlivi zemoqmedebisas ki ma-

tulobs onkologiuri daavadebebis sixSire.

 dariSxanis naerTebTan, kerZod As2O3-Tan qsovilebis 

uSualo kontaqtisas, iwvevs maT daRupvas winaswari ga-

Rizianebis gareSe, anu qsovilebis nekrozi faqtiurad 

tkivilis gareSe mimdinareobs.

dariSxanis gavrceleba luxunis xeobaSi
 rogorc aRvniSneT, dariSxanis sabadoebiT mdidaria 

saqarTveloc. saqarTvelos regionebSi xdeboda misi mo-

poveba da damuSaveba, ramac gamoiwvia garemos dabinZu-

reba dariSxaniT, romelic mniSvnelovnad aRemateboda 

dasaSveb normas (9). saqarTveloSi dariSxanis damuSavebas 

awarmoebdnen svaneTsa (cana) da raWaSi (luxunis xeoba, 

uravi), sadac igi arsenopiritis da realgar-auripigmen-

tis saxiT moipoveboda. 
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sur.4

auripigmenti 

Seswavlilia luxunis xeobaSi bunebrivi da teqnikuri da-

riSxanis ganawileba. ZiriTadad garemos dabinZurebis mize-

zad iTvleba qarxnis teritoriaze arsebuli mdgomareoba, 

sadac wlebis ganmavlobaSi mimdinareobda dariSxanis gogir-

dovani SenaerTebis gamowva. dariSxanis mier garemos dabin-

Zurebaze miuTiTebs misi momatebuli Semcveloba bunebriv 

wylebSi, niadagSi da atmosferul danaleqebSi (9). (diagr.1)

garemoSi (As mg.kg-1) –is saSualo raodenoba
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dariSxanis zemoqmedebis uZlieres wyarod iTvleboda 

teqnikuri dariSxanis gadamuSavebis narCeni produqtebis 

mdinare luxunSi moxvedrili raodenoba. mdinaris dine-

bis mimarTulebiT miitaneba dariSxanis raodenoba mdore 

adgilebamde. dabinZurebas xels uwyobs luxunis xeobis 

rTuli ekologiur-geografiuli mdgomareobac.

maRaro ganlagebulia mdinare luxunis saTaveebTan, ro-

melic am mxaris ZiriTad qalaqamde ambrolauramde 50km-

iTaa daSorebuli. manZili ambrolaursa da Tbiliss Soris 

aris 280 km. zRvis donidan sof. uravi 816 m simaRlezea. 

temperatura sof. uravSi Semdegnairad gamoiyureba: zam-

TarSi min. temperatura aRwevs -15 gradusamde, maqs. 00, 

xolo-zafxulSi 20 _ 40 gradusia. Tovlis safari uravSi 

Seadgens maqsimum 1,5 m, saSualod ki _ 0,6 m. maRaros te-

ritoriaze Tovlis safaris simaRle aris 3 m. regionSi sa-

Sualo naleqianoba wliurad Seadgens daaxloebiT 1600 mm, 

ZiriTadad uberavs Crdilo dasavleTis qari _ 15 m/wm-Si.,

sur.5

raWis ruqa 

 

warsulSi dariSxanis trioqsidis warmoeba mimdinareobda 

gamowvis saSualebiT. qarxanaSi, romelic mdebareobs uravi-

dan 4 km CrdiloeTiT gamoiyeneboda Zalian martivi teqno-

logia, romelic gaxda haeris!As-iT dabinZurebis mizezi.
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garemosTvis miuRebeli iyo warmoebis procesi da 

iTvleba, rom adgili Zlierad aris dabinZurebuli. ar-

sebuli gamosawvavi qarxnis maxloblad agebuli iyo didi 

oTkuTxa, Tavdaxuruli betonis konteineri, sadac inaxe-

boda gamosawvavi qarxnis narCeni masalis didi raode-

noba, romlebic saxifaToa imis gamo, rom Seicavs wyalSi 

xsna d dariSxans. masSi moTavsebuli iyo 60000 t masala. am 

konteineris gamoyeneba momavalSi aRar SeiZleba (stru-

qturaSi bzarebis gaCenis gamo wunis gaCena). warmoebis 

narCeni produqtebi ra Tqma unda mdinareSic iyreboda.

luxunis xeobaSi dariSxanis madnis sabados mineral-

izaciis ZiriTadi zona iyofa aRmosavleT da dasavleT 

segmentad.

_ dasavleTis segmenti: realgar auripigmentis miner-

alizacia (realgaria: As2S2 da auripigmentia: As2S3);
_ aRmosavleTis segmenti: oqros Semcveli kvarciti-

antimonitis da arsenopiritis mineralizacia. 

dariSxaniT dabinZurebul garemoSi mcxovrebi mosaxleo-

ba mudmivad da xeobis nebismier adgilas ganicdis dariS-

xanis toqsiur zemoqmedebas, rac uaryofiTad aisaxeba maT 

janmrTelobaze. dabinZurebul niadagTan, gruntis wyleb-

Tan da a.S. kontaqti gavlenas axdens adamianis organizmze.

 arsebobs monacemebi, rom xalxi iwamleba dariSxaniT 

tyeSic an am tyis masalisgan damzadebuli nebismieri sa-

TamaSoebiT, nivTebiT, avejiT da a.S.

sur .6.

tye luxunis xeobaSi 
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mosaxleobisTvis realuri samedicino daxmarebis ga-

sawevad aucilebeli iyo maTi janmrTelobis mdgomareo-

bis Seswavla, organizmze As-is zemoqmedebis konstata-

ciisaTvis testebis sworad SerCeva.

luxunis xeobaSi mcxovreb bavSvTa mosaxleobis
janmrTeloba da avadoba

`raWaSi, sofel uravSi bavSvebs ramodenime sayvareli 

saTamaSo adgili aqvT. erTi _ mdinaris piras betonis-

safariani moedania, romelic fexburTis TamaSisTvisaa 

gansakuTrebiT moxerxebuli, meore _ soflis dasawyis-

sa da boloSi darCenili qarxnis nangrevebi. iq bavSve-

bi aTas saintereso nivTs pouloben _ ucnauri formis 

SuSis boTlebs Tu ucnobi daniSnulebis xelsawyoebs da 

TamaSebsac am nivTebis mixedviT igoneben.

qarxnis ori kompleqsidan arc erTi ar aris RobiT 

SemosazRvruli. Sesabamisad, iq Sesvlas da TamaSs bavS-

vebsac aravin ukrZalavs.~ wers Jurnal `liberalis~ ko-

respondenti rusudan fanozaSvili, romelic piradad ga-

ecno arsebul situacias (`liberali~ _ ivnisi, 2011 #80, 

gv. 30-35). bavSvTa mosaxleobis janmrTelobisa da avado-

bis realuri suraTi efuZneba avtorTa mier Catarebul 

10 wliani kvlevis Sedegebs da kliniko-laboratoriul 

monitorings. (1,2,5,8)

1999 wlidan dakvirvebis qveS imyofeboda luxunis xe-

obaSi dariSxanis samTo-qimiuri warmoebis mimdebare te-

ritoriaze mcxovrebi saskolo asakis (6-dan 18 wlamde) 

143 bavSvi (I jgufi) da 50 km xeobidan daSorebul teri-

toriaze (ambrolauri da mimdebare soflebi) dariSxa-

nis Sesustebuli moqmedebis pirobebSi, igive socialur-

ekonomiur pirobebSi mcxovrebi imave asakis, analogiuri 

maxasiaTeblebis mqone 735 bavSvi. (II jgufi). sul Seswa-

vlili iqna 878 bavSvi da mozardi.

dakvirvebis qveS myof yvela saskolo asakis bavSvze 

Seivso individualuri baraTi, romelSic Setanil iqna de-

taluri anamnezuri da obieqturi monacemebi, sxvadasxva 
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faqtorebi, rogoricaa: mSoblebis!asaki maTi cxovrebis 

anamnezi (cxovrobdnen Tu ara luxunis xeobaSi ojaxis 

Seqmnamde, muSaobdnen Tu ara dariSxanis samTo-qimiur 

warmoebis qarxanaSi, xSirad avadoba mwvave respiraciuli!

infeqciebiT, avadoba ama Tu im profesiuli daavadebiT, 

dedaTa orsulobis da mSobiarobis mimdinareoba, bavSvTa 

maxasiaTeblebi _ asaki, sameano anamnezi, sqesi, fizikuri 

ganviTareba, gadatanili daavadebebi, mwvave respiraciu-

li infeqciebiT avadoba, eqimTan vizitis sixSire , cito-

genetikuri, hematologiuri, imunologiuri maCveneblebi 

da dariSxanis (As) raodenoba sisxlSi, SardSi da sxva). 

sakvlev pirTa maxasiaTeblebi warmodgenilia danarT 

#1-Si.

aRniSnul faqtorTa SerCevis Semdeg, movaxdineT fa-

qtorTa kodireba. yovelma faqtorma miiRo gansazRvru-

li mniSvneloba (1 an 0). Semdeg ganvsazRvreT gansxvavebis 

statistikuri Sefaseba calkeul niSnebs Soris. 

kohortuli kvlevis gamoyenebiT Seswavlil iqna gare-

moSi arsebuli dariSxanis moqmedeba bavSvTa da mozar-

dTa janmrTelobaze da avadobaze. 

luxunis xeobaSi, ambrolaursa da mis mimdebare so-

flebSi gamoTvlil iqna janmrTelobis da avadobis si-

xSireebi, fardobiTi da atributuli riskis sidideebi 

dariSxanis moqmedebis pirobebSi da mis gareSe. 

SemTxveva _ kontrolis meTodis gamoyenebiT Sefase-

buli iqna riskis faqtorebi da dariSxaniT dabinZurebu-

li garemo pirobebis zemoqmedebis fardobiTi da atri-

butuli riskis sidideebi, maTi sarwmunobis intervali 

TiToeuli faqtorisTvis jgufebis mixedviT. jgufebs 

Soris gansxvavebis Sefasebas vaxdendiT χ2 kriteriumiT 

(Pearson) _ xarisxobrivi maCveneblebisaTvis da t stiu-

dentis kriteriumiT raodenobrivi maCveneblebisaTvis. 

gansxvaveba iTvleboda sarwmunod, Tu χ2>3,84, p<0,05 da!t 
>1,96,!p<0,05. 

korelaciuri analizi Catarda spirmenis xarisxobri-

vi korelaciebis mixedviT. korelaciis koeficienti niS-
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nadad iTvleba Tu p<0,05-ze.

maTematikuri uzrunvelyofa ganxorcielda SPSS 11.5 
programebis paketis!gamoyenebiT. 

kvlevis pirvel etapze SeviswavleT orive jgufSi sas-

kolo asakis bavSvTa ganawileba asakis mixedviT (cxrili 

1 da 2) 

cxrili 1 
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cxrili 2!

sakvlev pirTagan luxunis xeobaSi mcxovrebTa So-

ris asakobrivi speqtri Semdegnairad nawildeba- 6-dan 

12 wlamde _ 47%, xolo 12- dan 17 wlamde _ 53%, mde-

drobiTi sqesis _ 52%, xolo mamrobiTi _ 48%, II jgufSi 

ki _ 6-dan 12 wlamde _ 48%, xolo 12-dan 17 wlamde _ 

52%, mdedrobiTi sqesis -53% xolo mamrobiTi-47%.

 sakvlev pirTa maxasiaTeblebidan ganxiluli iqna mSo-

blebis faqtori. 

mSobelTa cxovrebis anamnezidan irkveva, rom luxu-

nis xeobaSi mcxovreb dedaTa 85% gaTxovebamde da mis 

Semdeg mudmivad cxovrobs aRniSnul xeobaSi, xolo am-

brolaursa da mis mimdebare soflebSi mcxovreb dedaTa 

mxolod 1% cxovrobda luxunis xeobaSi gaTxovebamde. 

Lluxunis xeobaSi mcxovrebi dedebis 5% da mamebis 17%, 

xolo ambrolaursa da mis mimdebare soflebSi mcxovre-

bi dedebis 1% da mamebis mxolod 3% muSaobda dariSxanis 

samTo-qimiuri warmoebis qarxanaSi (diagrama 2).
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diagrama 2

mSobelTa janmrTelobis Seswavlam gviCvena, rom II 

jgufTan SedarebiT I jgufis bavSvebis rogorc dedebs, 

ise mamebs Soris sarwmunod maRalia mwvave respiraciuli 

daavadebebis sixSire. (danarTi-2 da diagr.3)

mSobelTa cxovrebis anamnezi
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 diagrama 3

dedaTa avadobis sixSire mwvave respiraciuli infe-

qciebiT luxunis xeobaSi aris 87% , ambrolaurSi _ 1% 

e.i. (χ2

=
215,00, P<0,05), mamaTa avadobis sixSire mwvave re-

spiraciuli infeqciebiT luxunis xeobaSi aris 82%, am-

brolaurSi _ 2% e.i. (χ2
=186,59, Π<0,05). mamaTa avadobis 

sixSire profesiuli davadebiT luxunis xeobaSi aris 6%, 

ambrolaurSi _ 1% e.i. χ2

=
5,62.

dariSxanis moqmedebis zonaSi mcxovreb mSobelTa 

janmrTelobis fardobiTi da atributuli riskis Sefa-

seba warmodgenilia cxrilSi 3.

luxunsa da ambrolaurSi mcxovreb mSobelTa 

janmrTelobis SedarebiTi analizi
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 cxrili3.

dariSxanis moqmedebis zonaSi maRalia mwvave respira-

ciuli infeqciebis fardobiTi da atributuli riski ro-

gorc mamebs, ise dedebs Soris. 

kvlevaTa safuZvelze dadgenilia, rom garemo piro-

bebi aisaxeba dedebis orsulobis da mSobiarobis mimdi-

nareobazec. kerZod, luxunis xeobaSi fiziologiurad 

mimdinare orsuloba iyo 40%, preeklamfsiiT mimdinare 

paTologiuri orsuloba _ 58%, eklamfsiiT mimdinare 

paTologiuri orsuloba _ 1%, xolo ambrolaursa da 

mis mimdebare soflebSi fiziologiurad mimdinare or-

suloba iyo 85%, preeklamfsiiT mimdinare paTologiuri 

orsuloba _ 14% da eklamfsiiT mimdinare paTologiuro 

orsuloba _ 1%. ( danarTi 3 da diagrama 4 ).
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diagrama 4.

dariSxanis moqmedebis zonaSi da mis gareSe mcxovrebTa 

orsulobis mimdinareobis fardobiTi da atributuli 

riskis Sefaseba warmodgenilia me-4 cxrilSi 
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cxrili 4

luxunis xeobaSi sarwmunod maRali iyo preeklamfsiiT 

mimdinare paTologiuri orsulobis xvedriTi wili da 

sarwmunod dabali iyo fiziologiuri orsulobis wili 
(P<0,05)/

luxunis xeobaSi fiziologiurad mimdinare mSo-

biaroba iyo 59%, xolo ambrolaurSi _ 83% (χ2=19,76, 
P<0,05). fiziologiuri mSobiarobis fardobiTi riski iyo!

(RR=0,59;CI:0,48-0,73). naadrevi mSobiaroba luxunis xeobaSi 

iyo 11%, xolo ambrolaurSi _ 1%, (χ2=14,07, P<0,05). naa-
drevi mSobiarobis fardobiTi riski udrida! RR=1,99; CI: 
1,68 _ 2,37.!sakeisro kveTa luxunis xeobaSi iyo 7%, xolo 

ambrolaurSi _ 2%, (χ2=3,95, P<0,05). sakeisro kveTis far-

dobiTi riski udrida!RR=1,58; CI: 1,14 _ 2,18.!mravalwyliano-

biT mimdinare mSobiaroba luxunis xeobaSi iyo 4%, xolo 

ambrolaurSi _ 3%. mcirewylianobiT mimdinare mSobiaro-

ba luxunis xeobaSi iyo 5%, xolo ambrolaurSi _ 3%. sam-

Sobiaro Zalebis sisustiT mimdinare mSobiaroba luxunis 
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xeobaSi iyo 4%, xolo ambrolaurSi _ 2%. swrafi mSobi-

aroba luxunis xeobaSi iyo 5%, xolo ambrolaurSi _ 4%, 

sanayofe wylebis naadrevi daRvriT mimdinare mSobiaroba 

luxunis xeobaSi iyo 4%, xolo ambrolaurSi _ 1%.!

!37-40 kviris drouli axalSobili fiziologiuri mSo-

biarobidan luxunis xeobaSi iyo 59%, xolo ambrolaurSi 

_ 83%!(χ2=19,76; P<0,05). 37-40 kviris orsulobis vadis mqo-

ne bavSvTa dabadebis fardobiTi da atributuli riski 

Seadgenda RR=0,59 CI: 0,48- 0,73; AR= -0,29; CI: -0,41-0,34. 37kvi-
raze naklebi orsulobis vadis mqone axalSobili luxu-

nis xeobaSi iyo 11%, xolo ambrolaurSi _ 1% (χ2=14,07; 
P<0,05). 37 kviraze naklebi orsulobis vadis mqone bav-

SvTa dabadebis fardobiTi da atributuli riski Sead-

genda RR=1,99; CI: 1,68- 2,37; AR= 0,47; CI: 0,34- 0,92. vadaga-

dacilebuli orsulobis vadis mqone bavSvTa dabadebis 

fardobiTi da atributuli riski orive jgufSi Sead-

genda RR=1,00; CI: 0,37-2,68; AR= 0,00; CI: -0,49- 0,70. sakeisro 

kveTis Sedegad dabadebuli axalSobili luxunis xeobaSi 

iyo 7%, ambrolaurSi ki 2% (χ2=3,95; P<0,05). sakeisro kve-

Tis mqone bavSvTa dabadebis fardobiTi da atributuli 

riski iyo RR=1,58; CI: 1,14-2,18; AR= 0,28; CI: 0,05- 1,01.
dariSxanis moqmedebis zonaSi mcxovrebTa mSobiarobis 

mimdinareobis Sefaseba kontrolTan SedarebiT warmod-

genilia danarTSi 4 da diagramaze 5.
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diagrama 5

dariSxanis moqmedebis zonaSi mcxovrebTa mSobiarobis 

mimdinareobis fardobiTi da atributuli riskis 

Sefaseba warmodgenilia cxrilSi 5. 

sixSire luxunis xeobaSi sixSire ambrolaursa da mis

mimdebare soflebSi
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 cxrili 5

luxunis xeobaSi aRiniSneba naadrevi mSobiarobis ris-

kis mateba ambrolaursa da mis mimdebare soflebTan Se-

darebiT.

bavSvTa da mozardTa kontigentis ganawileba janmr-

Telobis jgufebSi socialur-samedicino monacemTa ga-

TvaliswinebiT warmodgenilia cxrilSi 6.
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cxrili 6

saskolo asakis bavSvTa aRniSnuli kontigentis gana-

wileba janmrTelobis jgufebSi, romlebic cxovroben 

luxunis xeobaSi (I jgufi), ambrolaursa da mis mimdebare 

soflebSi (II jgufi) warmodgenilia diagramaze 6.
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diagrama 6

miRebuli monacemebi statistikurad sarwmunoa (χ2 
jgufebisTvis Semdegia: Ι − 24,20, II _ 63,42, III _ 359,64, IV-

11,96, V _ ). 

ambrolaursa da mis mimdebare soflebSi sarwmunod 

metia raodenoba im saskolo asakis janmrTeli bavSve-

bisa da mozardebisa funqciuri da morfologiuri ga-

daxrebiT, romlebic eqvemdebarebian zogad samedicino 

dakvirvebas, saWiroeben gaZlierebul yuradRebas, spe-

cialistebis konsultacias. luxunis xeobaSi ki bevrad 

Warbobs bavSvebi da mozardebi janmrTelobis myari ga-

daxriT, magram kompensaciis stadiaSi, romlebic Txou-

loben fizikuri da emociuri datvirTvis SezRudvas, 

mudmiv meTvalyureobas specialistebis mier, specialu-

ri funqciuri gamokvlevebis Catarebas, qronikuli daa-

vadebebiT, Tandayolili mankebiT, perioduli funqciu-

ri dekompensaciiT.

bavSvebis fizikuri ganviTarebis gamokvleva Catar-

bavSvTa da mozardTa aRniSnuli kontigentis ganawileba    

janmrTelobis jgufebis mixedviT

Llux. xeobaSi -III  jgufSi- bavSvebi janmrTelobis myari gadaxriT, magram 

kompensaciis stadiaSi, isini Txouloben fizikuri da emociuri 

datvirTvis SezRudvas, mudmiv meTvalyureobas specialistebis mier, 

specialuri, funqciuri gamokvlevebis Catarebas.
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da anTropometriaSi miRebuli kvlevis unificirebuli 

meTodiT, xolo maCveneblebis Seswavla kvlevis magene-

ralizebeli meTodiT anu erTjeradad, SerCevis drois 

ganusazRvrelad. viyenebdiT araparametrul anu centi-

lur cxrilebs. parametrul cxrilebTan SedarebiT cen-

tiluri cxrilebi ufro zustad da obieqturad asaxa-

vs niSnis ganawilebas janmrTel bavSvTa kontigentSi da 

yovelgvar gadaxras. viyenebdiT stiuartis Skalas, ro-

melSic gamoyofilia sazRvrebi 3, 10, 25, 75, 90 da 97 

centilis farglebSi. farTo skriningis dros normis 

variantad miCneulia maCveneblebi, romlebic damaxasia-

Tebelia mosaxleobis 80%-saTvis, moTavsebulia 10-dan 

90-mde centilis intervalSi.

TiToeul niSans (wona, simaRle, Tavisa da gulmker-

dis garSemoweriloba) vaTavsebdiT centiluri skalis 

garkveul derefanSi da vaxdendiT bavSvTa da mozardTa 

fizikuri ganviTarebis Sefasebas imisda mixedviT Tu ro-

mel derefanSi Tavsdeboda. 

centiluri cxrilebiT anTropometruli monacemebis 

mixedviT gamovyofdiT bavSvTa 3 jgufs: 

a) ZiriTadi, anu normaluri fizikuri ganviTarebis 

jgufi, roca anTropometruli maCveneblebis mixedviT 

bavSvebs mniSvnelovani gadaxra ar aReniSnebaT (25-75 

centili anu me-3, 4, 5 derefani); 

b) paTologiasTan mosazRvre anu riskis jgufi, roca 

bavSvTa antropometruli monacemebi me-2 an me-6 dere-

fans (10-90 centili) Seefardeba;

g) SesaZlo paTologiis jgufi, roca anTropometru-

li maCveneblebi mkveTrad gadaxrilia 1 an 7 derefanSi 

(3 an 97 centili). es jgufi specialur Rrma samedicino 

Semowmebas saWiroebs.

anTropometruli niSnebis: sigrZis, masisa da gulmker-

dis garSemowerilobis monacemebis safuZvelze fasdebo-

da bavSvTa da mozardTa ganviTarebis tempi-somatotipi. 

mis dasadgenad davajameT im derefnebis ricxvi, romleb-

Sic moxvda gamokvleuli bavSvebis zeviT aRniSnuli para-
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metrebi. Tu zonaTa jami 10 qulaze naklebia miekuTvneba 

mikrosomatul tips, Tu jami 11-15 qulaa _ mezosomatur 

tips, Tu jami 16-20-ia _ makrosomatul tips.

imave maCveneblebiT vaxdendiT sxeulis morfofun-

qciuri mdgomareobis Sefasebas _ harmoniulobis mixed-

viT. arsebobs harmoniuli, disharmoniuli da mkveTrad 

disharmoniuli tipi. vsargeblobdiT derefnebs Soris 

gansxvavebiT. Tu derefnebs Soris gansxvaveba 1-ze meti 

ar iyo bavSvis ganviTarebas vTvlidiT harmoniulad, 

xolo Tu sxvaoba 1-ze metia disharmoniulad da Tu gan-

sxvaveba derefnebs Soris 3 an ufro meti iyo vTvlidiT 

mkveTrad disharmoniulad anu aSkarad paTologiad da 

aseTi bavSvebi saWiroeben specialur gamokvlevebs.

Seswavlil iqna aseve gulmkerdis proporciuli ganvi-

Tarebis koeficienti, ketles (masis) indeqsi, manuvries 

indeqsi (sxeulisa da fexebis sigrZeTa Tanafardoba), pi-

nies indeqsi (agebulebis simZlavre).

fizikur ganviTarebis siZlieres vadgendiT pinies in-

deqsis saSualebiT, saskolo asakSi 30-35. 10-ze naklebi 

indeqsi migviTiTebda Zlier, 30-35-ze meti ki sust fizi-

kur ganviTarebaze.

ketles indeqss viyenebdiT bavSvebSi gamoxatuli masis 

mkveTri cvalebadobis gamo. ketles anu sxeulis masis in-

deqsis gamoTvlas vaxdendiT sxeulis masis (kilogrameb-

Si) gayofiT simaRlis (metrebSi) kvadratze. Tu sxeulis 

masis indeqsi naklebi iyo 19,8 miviCnevdiT sxeulis masis 

deficitad, Tu toli iyo 19,8-26,0 miviCnevdiT sxeulis 

masis normalur maCveneblad, Tu toli iyo 26,1-29,0-is 

miviCnevdiT sxeulis Warb masad da Tu meti iyo 29,0-ze 

gamoxatul simsuqned.

manuvries indeqsis saSualebiT vadgendiT sxeulisa da 

fexebis sigrZeTa Tanafardobas, vsargeblobdiT formu-

liT: ((simaRle dgomiT)/(simaRle mjdomare)-1)+100

luxunis xeobaSi (I jgufi), ambrolaursa da mis mimde-

bare soflebSi (II jgufi) mcxovreb 6-dan 18 wlamde go-

gonaTa fizikuri ganviTarebis asakobrivi maxasiaTeb lebi 
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SevitaneT centilur cxrilebSi (danarTi 5). 

centiluri cxrilebis mixedviT I-sa da II jgufSi go-

gonaTa fizikuri ganviTarebis jgufebi asakis mixedviT 

warmodgenilia diagramaze 7.

diagrama 7 

gogonebis fizikuri ganviTarebis mixedviT luxunis 

xeobaSi normaluri fizikuri ganviTarebis jgufSi aris 

54,67% bavSvi, xolo ambrolaursa da mis mimdebare so-

flebSi _ 89,47%. riskis jgufSi luxunis xeobaSi aris 

45,33%, xolo ambrolaursa da mis mimdebare soflebSi _ 

10,52%. rogorc vxedavT, normaluri fizikuri ganviTa-

rebis mxriv I jgufSi maCveneblebi mkveTrad CamorCeba II 

jgufSi miRebul maCveneblebs, riskis jgufSi myofi go-

goebis raodenoba ki metia. 

centiluri cxrilebis mixedviT Seswavlil iqna orive 

jgufis gogonaTa morfofunqciuri mdgomareoba asakis 

mixedviT (diagrama 8).
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diagrama 8

 I jgufis gogonebi, gansxvavebiT II jgufis gogonebi-

dan harmoniuli ganviTarebis arian 46,67% _ SemTxvevaSi, 

disharmoniuli ganviTarebis _ 40%-Si, mkveTrad dishar-

moniulni 13,33%-Si, maSin, rodesac II jgufSi arian har-

moniuli ganviTarebis _ 73,68%, disharmoniuli ganviTa-

rebis 19,74%, xolo mkveTrad disharmoniulni _ 6,58%.

amrigad, luxunis xeobaSi mcxovrebi gogonebi Camor-

Cebian ambrolaursa da mis mimdebare soflebSi mcxovreb 

gogonebs harmoniuli ganviTarebiT, magram am xeobaSi me-

tia disharmoniuli da mkveTrad disharmoniuli ganviTa-

rebis gogonebi.

centiluri cxrilebis mixedviT orive jgufSi gogo-

naTa fizikuri ganviTarebis Sefaseba somatotipis mixed-

viT warmodgenilia diagrama 9.
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diagrama 9

I jgufSi gogonebi mikrosomatuli tipis iyvnen 32% 

SemTxvevaSi, rac 3-jer aRemateba II jgufis gogonebis ama-

ve maCvenebels, sadac mikrosomatuli tipis arian 11,84% 

_ Si. I jgufSi mezosomaturi tipis gogonebi arian 68% 

SemTxvevaSi, xolo II jgufSi _ 68,42% -Si. makrosomatu-

ri tipis gogoebi I jgufSi ar iyvnen, II jgufSi ki 19,74% 

SemTxvevaSi. 

amrigad, rogorc diagramebidan Cans, 6-dan 18 wlam-

de luxunis xeobaSi mcxovreb gogonaTa fizikuri ganvi-

Tarebis maCveneblebi: fizikuri ganviTarebis jgufebis, 

harmoniulobis da ganviTarebis tempis mixedviT Sedare-

biT CamorCeba gogonebis amave maCveneblebs, romlebic 

cxovroben ambrolaursa da mis mimdebare soflebSi. 

Semdgom etapze Seswavlil iqna orive jgufis vaJTa 

fizikuri ganviTarebis maxasiaTeblebi asakis mixedviT 

da Setanilia centilur cxrilebSi. ( danarTi 6, diagra-

ma 10).
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diagrama 10

luxunis xeobaSi normaluri fizikuri ganviTarebis 

jgufSi aris 67,65% bavSvi, xolo ambrolaursa da mis 

mimdebare soflebSi _ 88,06%. riskis jgufSi luxunis 

xeobaSi aris 27,94%, xolo ambrolaursa da mis mimdebare 

soflebSi _ 5,97%. SesaZlo paTologiis jgufSi myofi 

vaJebi arian rogorc luxunis xeobaSi, aseve ambrolaur-

sa da mis mimdebare soflebSi TiTqmis Tanabari raodeno-

biT. rogorc vxedavT, normaluri fizikuri ganviTarebis 

mxriv luxunis xeobis maCveneblebi CamorCeba ambrolau-

rsa da mis mimdebare soflebSi miRebul maCveneblebs, ri-

skis jgufSi myof vaJTa raodenoba ki metia. centiluri 

cxrilebis mixedviT SeviswavleT I-sa da II jgufebSi vaJTa 

morfofunqciuri mdgomareoba asakis mixedviT, romelic 

warmodgenilia diagramaze 11.
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diagrama 11

vaJTa sxeulis morfofunqciuri mdgomareoba Semdegia: 

I jgufSi vaJebi harmoniuli ganviTarebis arian _ 66,18% 

SemTxvevaSi, disharmoniuli ganviTarebis _ 29,41%, mkve-

Trad disharmoniulni _ 4,41%, II jgufSi ki harmoniu-

li ganviTarebis arian _ 61,19%-Si, disharmoniuli gan-

viTarebis _ 23,88%. mkveTrad disharmoniulni gvxvdeba 

14,93% SemTxvevaSi. 

amrigad, luxunis xeobaSi mcxovrebi vaJebis da ambro-

laursa da mis mimdebare soflebSi mcxovreb vaJebis har-

moniuli ganviTareba TiTqmis Tanabaria, magram xeobaSi 

metia disharmoniuli ganviTarebis vaJebi; mkveTrad di-

sharmoniuli ki Warbobs ambrolaursa da mis mimdebare 

soflebSi.

centiluri cxrilebis mixedviT I-sa da II jgufSi vaJTa 

fizikuri ganviTarebis Sefaseba somatotipis mixedviT 

warmodgenilia diagramaze #12.



43

diagrama 12

vaJTa sxeulis fizikuri ganviTarebis tempis Sefase-

ba Semdegia: I jgufSi vaJebi mikrosomatuli tipis arian 

19,12% SemTxvevaSi, rac 4-jer aRemateba II jgufis amave 

maCvenebels, 

I jgufSi mezosomaturi tipis vaJebi arian 63,24% 

SemTxvevaSi, xolo II jgufSi _ 79,1%. makrosomaturi ti-

pis vaJebi I jgufSi iyvnen 17,65% SemTxvevaSi, xolo II 

jgufSi ki 16,42%. 

amrigad, luxunis xeobaSi mcxovreb vaJebSi TiTqmis 

4-jer metia mikrosomatuli tipis saskolo asakis bavS-

vebi da odnav metia makrosomatuli, vidre ambrolaursa 

da mis mimdebare soflebSi, magram naklebia mezosoma-

turi tipis vaJebi. 

rogorc diagramebidan Cans, 6-dan 18 wlamde I jgufis 

vaJebSi metia riskis jgufSi myofi, disharmoniuli gan-

viTarebis, mikrosomatuli tipis vaJebi vidre II jgufSi, 

sadac SedarebiT Warbobs mkveTrad disharmoniuli gan-
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viTarebis vaJebi.

Seswavlil iqna agreTve Semdegi maxasiaTeblebi: simaR-

le: dgomiT da jdomiT, wona, gulmkerdis garSemoweri-

loba, gulmkerdis proporciuli ganviTarebis koefici-

enti, ketles (masis) indeqsi, manuvries indeqsi (sxeulisa 

da fexebis sigrZeTa Tanafardoba), pinies indeqsi (age-

bulebis simZlavre) asakis da sqesis mixedviT, rac war-

modgenilia danarT 6-Si. 

fizikuri ganviTarebis maCveneblebis Sefaseba gogonebs 

Soris dariSxanis moqmedebis zonaSi kontrolTan Sedare-

biT warmodgenilia cxrilebSi # 7,8,9, da danarTSi 6)

cxrili 7
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cxrili 8.

cxrili 9
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gogonebSi fizikuri ganviTarebis maCveneblebidan 

6 wlis asakSi dariSxanis moqmedebis zonaSi kontrol-

Tan SedarebiT sarwmunod naklebia sxeulis dgomiTi da 

jdomiTi simaRlis, wonis, gulmkerdis garSemowerilobis 

maCveneblebi. 9 wlis asakSi manuvries indeqsi da simaRle 

dgomiT; 11 wlis asakSi manuvries indeqsi. 12 wlis asakSi 

mcirea ketles indeqsi da momatebulia pinies indeqsi; 

15 wlis asakSi aRiniSneba naklebi wona; 16 wlis asakSi 

mcirea ketles indeqsi da momatebulia pinies indeqsi.

fizikuri ganviTarebis maCveneblebis Sefaseba vaJebs 

Soris dariSxanis moqmedebis zonaSi kontrolTan Se-

darebiT warmodgenilia cxrilebSi 10,11,12,danarTSi 7). 

cxrili 10
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cxrili 11

cxrili 12
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vaJebSi fizikuri ganviTarebis maCveneblebidan 7 wlis 

asakSi dariSxanis moqmedebis zonaSi kontrolTan Sedare-

biT sarwmunod naklebia gulmkerdis proporciuli gan-

viTarebis koeficienti da momatebulia pinies indeqsi; 

9 wlis asakSi Semcirebulia simaRle jdomiT mdgomare-

obaSi, manuvries indeqsi da gulmkerdis proporciuli 

ganviTarebis koeficienti; 10 wlis asakSi Semcirebu-

lia simaRle dgomiTi da jdomiTi, manuvries indeqsi da 

gulmkerdis proporciuli ganviTarebis koeficienti; 12 

wlis asakSi Semcirebulia wona, ketles indeqsi da mo-

matebulia pinies indeqsi. 13 wlis asakSi Semcirebulia 

wona, gulmkerdis garSemoweriloba, ketles indeqsi da 

momatebulia pinies indeqsi.

amrigad, luxunis xeobaSi, ambrolaursa da mis mimde-

bare soflebTan SedarebiT sarwmunod dabalia bavSvTa 

da mozardTa fizikuri ganviTarebis ZiriTadi maCvene-

blebi, rasac adasturebs statistikuri monacemebic. 

I-sa da II jgufSi bavSvTa da mozardTa fizikuri ganvi-

Tarebis maCveneblebis (wona, simaRle) Sefaseba warmod-

genilia diagramaze # 13.

diagrama 13.
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I-sa da II jgufSi saskolo asakis bavSvTa fizikuri gan-

viTarebis ZiriTadi maCveneblebis fardobiTi da atribu-

tuli riskis Sefaseba warmodgenilia me-13 cxrilSi. 

cxrili 13

rogorc Cans, normaze naklebi wonis fardobiTi ri-

ski Seadgens RR=1,44; 95%CI: 1,09-1,9; atributuli riski _ 
AR=0,21, 95%CI: 0,03-0,97. naklebi simaRlis fardobiTi ri-

ski _ RR=2,27; 95%CI: 1,84-2,79; atributuli riski _ AR=0,46, 
95%CI: 0,36-1,14.

avadobis aRricxva tardeboda me-10 gadaxedvis saer-

TaSoriso klasifikaciis mixedviT calkeuli klasebis 

gaTvaliswinebiT.

gamokvleul bavSvTa da mozardTa Soris avadobis ga-

nawileba daavadebaTa klasebis mixedviT luxunis xeobaSi 

(I jgufi), q. ambrolaursa da mis mimdebare soflebSi (II 

jgufi) mocemulia diagramaze #14
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diagrama14

gamokvleul bavSvTa da mozardTa Soris gamoikveTa, 

rom avadobis intensivoba ZiriTadad modis aRniSnul 4 

klasze. 

sixSiris mixedviT pirvel adgilzea sunTqvis organo-

Ta daavadebebi. 

yvela gamokvleul ubanSi avadobis struqtura iyo erT-

gvarovani. sixSiriT Warbobda sunTqvis organoTa daavade-

bebi, rac aseve damtkicda 1999,2000,2001,2002,2003,2004 

wlebis monacemebis SedarebiTac (damajereblobis kri-

teriumi

t > 2. 
aqedan gamomdinare, SevadareT sunTqvis organoTa daa-

vadebebi Cvens mier arCeul teritorialur jgufebSi. 

gamovlenilia sunTqvis organoTa daavadebaTa gansx-

vavebuli intensivoba (mateba) luxunis zonis soflebsa 

da ambrolauris zonis soflebSi.

luxunis xeobaSi mniSvnelovnad Warbobs sunTqvis 

bavSvTa da mozardTa Soris avadobis  ganawileba 

daavadebaTa klasebis  mixedviT I-sa da II  jgufSi 
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infeqciuri da parazituli daavadebebi sunTqvis organoTa daavadebebi

saWmlis momnelebel organoebis davadebebi kanis da kanqveSa ujredebis daavadebebi

sxva daavadebebi
t >2
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organoTa daavadebebi, ambrolauris zonis bavSvebTan 

SedarebiT. es exeba am jgufis daavadebaTa calkeul 

saxeobebsac. 

amrigad, aRmoCnda, rom luxunis xeobaSi, sadac xde-

boda dariSxanis warmoeba sagrZnoblad momatebuli iyo 

sasunTq organoTa daavadebebi. 

Cven SeviswavleT sasunTq organoTa daavadebebis gavr-

celebis maCvenebeli calkeuli nozologiebis mixedviT 

(diagrama 15).

diagrama 15

I-sa da II jgufSi mcxovrebi saskolo asakis bavSvTa ava-

dobis sixSireTa statistikuri Sefaseba warmodgenilia 

cxrilSi 14.
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mwvave obstruqciuli bronqiti

pnevmonia dauzustebeli

sul

sunTqvis organoTa daavadebebis gavrcelebis maCvenebeli calkeuli 

nozologiebis mixedviT 

I-sa da II  jgufSi 
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cxrili 14

dadginda, rom dariSxanis moqmedebis zonaSi mcxovreb 

bavSvTa Soris sarwmunod maRalia rogorc eqimTan mimar-

Tvianobis sixSire, aseve mwvave respiraciul infeqciis 

da kerZod mravlobiTi lokalizaciis mqone zeda sasun-

Tqi gzebis sxva mwvave infeqciebis sixSire. sarwmunod 
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momatebul iyo endomuri Ciyvis, atopiuri dermatitis, 

alergiuli rinitis, koniuqtivitis, mwvave obstruqciu-

li laringitis, krupis (0-I xarisxis) sixSire.. 

I da II jgufis bavSvTa da mozardTa avadobis far-

dobiTi da atributuli riskis Sefaseba warmodgenilia 

cxrilSi 15. 

cxrili 15
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amrigad, dariSxanis moqmedebis zonaSi bavSvebsa da 

mozardebSi maRalia mwvave respiraciuli infeqciebis 

fardobiTi da atributuli riski, matulobs mimarTvi-

anoba 6-jer da metad ganpirobebuli zeda sasunTqi gze-

bis sxvadasxva da dauzustebuli lokalizaciis mwvave in-

feqciebiT, mwvave obstruqciuli laringitiT, krupi (0-I 

xarisxi), atopiuri dermatitiT, koniunqtivitiT, agreTve 

diareiT, endemuri CiyviT (6, 12 ).

gamomdinare aqedan, dariSxanis moqmedeba mkafiod aisax-

eba rogorc bavSvTa da mozardTa fizikur ganviTarebaze, 

agreTve maT janmrTelobis mdgomareobazec.

amrigad, ambrolaurTan SedarebiT luxunSi mcxovreb 

rogorc mSoblebs, ise bavSvebs Soris sarwmunod maRalia 

mwvave respiraciuli daavadebebiT xSirad moavade pirTa 

sixSire. bavSvebs Soris aRiniSneba zeda sasunTqi gzebis 

sxva mwvave infeqciebi mravlobiTi lokalizaciiT daavade-

bis sixSire.

citogenetikuri maCveneblebis mniSvneloba
organizmze mutagenebis (dariSxanis) zemoqmedebis 

dasadastureblad
mutageniT gamowveuli cvlilebebi xSirad imdenad um-

niSvneloa, rom maTi dafiqsireba dauyovnebliv ver xer-

xdeba, saWiroa drois garkveuli periodi, romlis ganma-

vlobaSic es cvlilebebi klinikurad realizdeba. 

pirvel rigSi mutageni zemoqmedebs genetikur aparat-

ze. genetikuri informaciis matarebelia qromosomebi, 

romelTa struqturuli komponentia dnm. dnm-i histoneb-

Tanaa dakavSirebuli da qromosomis ZiriTad substrats 

_ qromatins qmnis. mutageni cvlis ujredis dnm-s. 

dazianeba SeiZleba qromosomis sxvadasxva ubans Seexos, 

daazianos qromatinis sxvadasxva tipi, rac TavisTavad 

gansxvavebul efeqts iZleva. warmoqmnili qromosomuli 

aberaciebi arRveven ujredis sasicocxlo cikls, cvlian 

mis genetikur balanss. 

 Cven vcadeT sxvadasxva citogenetikuri meTodebis sa-
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SualebiT SerCeul jgufebSi organizmze dariSxanis ku-

mulaciuri zemoqmedebis gamovlena.

 rogorc winamdebare Tavidan Cans im bavSvTa janmrTe-

lobis maCveneblebis gadaxra da avadobis maCveneblebi, 

romlebic dabinZurebul teritoriebze cxovroben, mniS-

vnelovnad aRemateba moSorebul teritoriebze mcxovreb 

bavSvTa igive monacemebs. imis dasasabuTeblad, rom am 

sxvaobis mizezi garemos mutagenia (dariSxani) CavatareT 

citogenetikuri kvlevebi, radgan mutagenis zemoqmede-

bis biologiuri Sedegis Sesafasebel yvelaze efeqtur 

saSualebad mTel msoflioSi swored citogenetikuri 

monitoringia aRiarebuli.

 darRvevebis registrirebisTvis saWiro iyo sakontro-

lo monacemebi, romlebic Cvens mier iqna gansazRvruli. 

mraval qveyanaSi Catarebuli kvlevebiT gamovlenilia 

sxvadasxva tipis mutagenisTvis specifiuri qromosomu-

li gardaqmnebi.  

qromosomuli aberaciebis gamokvleva T limfocitebSi 

xdeba. imis gamo, rom isini Zalian iSviaTad iyofa, sta-

biluri darRvevebis mqone limfocitebis raodenobis 

kleba Zalian nela xdeba. saerTo jamSi T-limfocitis sa-

Sualo sicocxlis xangrZlivoba 20 welia. limfocitebis 

umetesoba gaCerebulia ujredis sasicocxlo ciklis G0 

stadiaSi da aqvs diploiduri dnm-i. qimiuri mutagenebi 

ujredis sasicocxlo ciklis nebismier etapze mxolod 

qromatiduli tipis aberaciebs warmoqmnis. As-is ujre-

dze zemoqmedebis meqanizmi srulad Seswavlili araa, 

Tumca cnobilia, rom is ukavSirdeba sulfhidrilur_SH 
jgufebs. naCvenebia, rom genetikur doneze dariSxani 

xels uSlis im genis duplikacias, romelic Tavis mxriv 

ferment telomerazas aqtivobas Trgunavs. am ukanas-

knelis funqcia ki qromosomebis kidura ubnebis dacvaa. 

telomerazis dabali Semcveloba telomeruli ubnebis 

cvlilebebs iwvevs. qromosomebi kargavs stabilurobas 

da xdeba poliradialuri qromosomebis warmoqmna.

citogenetikuri kvleva ramodenime meTodiT ganxor-
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cielda: periferiuli sisxlis 72-saaTian kulturebis 

ujredebSi aRiricxeboda qromosomuli aberaciebi da 

birTvakmaorganizebeli regionebis transkriptoruli 

aqtivoba, citoxolazinis damatebis Semdeg ki, binuklear 

limfocitebSi isazRvreboda mikrobirTvebis raodenoba. 

paralelurad viklevdiT mikrobirTvebs bukalur eqsfo-

laciur ujredebSic. 

mikrobirTvebi warmoiqmnebian ujreduli gayofis 

procesSi. acentruli fragmentebi an mTeli qromoso-

mebi, romlebic raime mizezis gamo ver urTierTqmedeben 

TiTistaras ZafebTan, CamorCebian anafazaSi da rogorc 

wesi, ver xvdebian Svileuli ujredis birTvSi. interfa-

zul ujredSi aseTi struqturebi warmodgenilia bir-

Tvis gareT mdebare momrgvalo formis warmonaqmnebis 

saxiT, romelTac mikrobirTvebs uwodeben. (11, 15, 19). 
bukaluri eqsfolaciuri ujredebis mikrobirTvebis 

gansazRvra SedarebiT axali meTodia (28) piris Rrudan 

aRebuli nacxi, fiqsaciis Semdeg, muSavdeba 1N HCl-is xs-
nariT da iRebeba lixtgrunis saRebaviT.

SeRebvis reaqcia xdeba mxolod im adgilas, sadac mo-

Tavsebulia Timonukleinis mJava. radganac es ukanaskne-

li mxolod birTvSia, amitom erTdroulad xdeba birT-

vis SeRebvac. amgvarad, aRniSnuli meTodi ara marto 

imiTaa Rirebuli, rom warmoadgens specifiur histoqi-

miur reaqcias Timonukleinis mJavaze, aramed is birTvis 

SeRebvis saukeTeso morfologiuri meTodicaa. iRebeba 

mxolod qromatini, romelic Seicavs nukleinis mJavas da 

SeuRebavi rCeba izoplazmaturi struqturebi. prepara-

tebSi analizdeboda 1000 ujredamde. 

yvela meTodiT gansazRvruli iqna fonuri maCvene-

blebi da Seswavlili iqna orive jgufis saskolo asakis 

bavSvebis monacemebi. (citogenetikuri meTodebiT Seswa-

vlili masala warmodgenilia me-16 cxrilSi.
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cxrili 16

dariSxanis maRali koncentraciiT dabinZurebul ga-

remoSi mcxovreb bavSvebs aRmoaCndaT qromosomuli abe-

raciebis mkveTri mateba. ZiriTadad gamovlinda gacvli-

Ti darRvevebi, aRiniSneboda acentruli fragmentebis 

mateba. iSviaTad gvxvdeboda dicentruli qromosomebi.
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sur. 7. acentruli fragmentebi da

dicentruli qromosoma.

genetikur doneze Аs zemoqmedeba amcirebs telomera-

zis Semcvelobas, rac iwvevs telomeruli ubnebis cvli-

lebebs da qromosomebi kargaven stabilurobas. amiT 

SegviZlia avxsnaT is faqti, rom dabinZurebul region-

Si mcxovreb bavSvebSi Warbobda qromosomebis gacvliTi 

cvlilebebi da konstatirebuli iqna poliradialebis ar-

seboba. akrocentruli qromosomebis asociaciebis sixSi-

ris mateba ar dafiqsirda. akrocentruli qromosomebis 

asociaciebis done ar iZleoda mutagenis zemoqmedebis 

faqtis konstatirebis saSualebas.
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sur.8. qromosomebis gacvliTi darRvevebi (kvadrira-

diali) erTdroulad adgili hqonda limfocitebSi mi-

krobirTvebis raodenobis matebas.

sur. 9. 1 mikribirTvi binuklear limfocitSi
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piris Rrus eqsfolaciur ujredebSi ki mikrobirTve-

bis raodenoba TiTqmis aTjer meti iyo, vidre sakontro-

lo jgufSi. Seswavlil kontingentis nawilSi bukaluri 

mikrobirTvebis kvlevis Sedegebi SevadareT sxva meTo-

debiT miRebul Sedegebs. statistikurad dadasturda 

maRali Sesabamisoba. aRiniSa limfocituri da bukaluri 

mikrobirTvebis ganawilebis sinqronuloba. (diagr. 16).

diagr. 16.

manna-uitnis kriteriumi = -1,812 p<0,05

paralelurma kvlevebma daadastura eqsfoliaciur bu-

kalur ujredebSi mikrobirTvebis aRricxvis meTodis ma-

Rali sandooba, ris gamoc misi arainvaziurobisa da advi-

lad xelmisawvdomobis gamo ZiriTadad swored am meTods 

viyenebdiT. imis gaTvaliswinebiT, rom Seswavlili regioni 

imyofeba samecniero kvleviTi centrebidan sakmaod moSo-

rebiT, ufro xelsayreli iyo mikrobirTvebis Seswavla 

SeviswavleT eqsfolaciur ujredebSi mikrobirTvebis 

ganawileba luxunis xeobis, ambrolauris da Tbilisis 

bavSvTa da mozardTa populaciaSi.

ganvsazRvreT mikrobirTvebis saSualo done im re-
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gionSi, sadac aRiniSneboda dariSxanis warmoebis nar-

Ceni produqtebiT maRali dabinZureba, (I jgufi) da mo-

Sorebul regionSi _ q. ambrolaurSi da mis mimdebare 

soflebSi(II jgufi).

sakontrolod kvleva Cautarda q. TbilisSi mcxovreb 

janmrTel bavSvebsa da mozardebs. imis gamo, rom Tbili-

si ekologiurad sakmaod dabinZurebul qalaqad iTvleba, 

sakontrolo jgufSi SeviyvaneT yvelaze keTilsaimedo 

ekologiur pirobebSi mcxovrebi bavSvebi

 luxunis xeobaSi gamokvleuli 50 moswavlidan 6 wli-

dan 16 wlis CaTvliT (22 gogona da 28 vaJi), yvela bavSvsa 

da mozards aReniSneboda mikrobirTvebis arseboba 10-

dan 36-mde. ZiriTadad ujredebSi, romlebic Seicavdnen 

mikrobirTvebs, fiqsirdeboda TiTo mikrobirTvi, mxo-

lod 8 bavSvis 16 ujredSi nanaxi iqna 2-2 mikrobirTvi. 

mikrobirTvebis raodenoba biWebSi da gogonebSi TiTqmis 

Tanabrad iyo ganawilebuli 10-10.

sur. 10. bukaluri eqsfolaciuri ujredi

1 mikrobirTviT
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sur. 11. bukaluri eqsfolaciuri ujredi

1 mikrobirTviT

luxunis xeobaSi gamokvleuli 50 moswavlidan 6 wli-

dan 16 wlis CaTvliT (22 gogona da 28 vaJi), yvela bav-

SvebSi da mozardebSi aRiniSneboda mikrobirTvebis arse-

boba 10-dan 36 mde. ZiriTadad ujredebSi, romlebic Sei-

cavdnen mikrobirTvebs, aRiniSneboda TiTo mikrobirTvi, 

mxolod 8 bavSvis 16 ujredSi nanaxia 2-2 mikrobirTvi. 

mikrobirTvebis raodenoba biWebSi da gogonebSi TiTqmis 

Tanabrad iyo ganawilebuli.
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  sur. 12. eqsfolaciuri ujredi 2 mikrobirTviT 

mTlianad I jgufSi daTvlilia 36123 ujredi, sadac 

nanaxi iyo 820 mikrobirvi. am jgufSi 1000 ujredSi sa-

Sualod iyo 22,38+1,26 mikrobirTvi. luxunis xeobis so-

flebSi es monacemebi TiTqmis Tanabari iyo. 

meore jgufSi gamokvleuli  iyo 100 skolis moswa-

vle _ (47 vaJi, 53 gogo). sul mTel jgufSi daTvlili 

iqna  29380 ujredi, romelSic nanaxia 132 mikrobirTvi. 

saSualod 1000 ujredze gamodioda 4,36+0,5 mikrobirT-

vi. arc erT ujredSi ar iyo 1 mikrobirTvze meti. TiTo-

eul SemTxvevaSi mikrobirTvebis raodenoba meryeobda 

0-25-mde. vaJebisa da gogoebis monacemebs Soris arc aq 

aRiniSneboda gansxvaveba. kontrolisTvis gamokvleuli 

iqna 25 skolis mowafe, mxolod 16 gamokvleuls hqonda  

erTeuli mikrobirTvebi. saSualod 1000 gaanalizebul 

ujredSi, gvxvdeboda 0,72+0,12 mikrobirTvi.
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    diagrama 17

diagramaze moyvanilia piris Rrus eqsfolaciur uj-

redebSi mikrobirTvebis ganawileba luxunis xeobis, am-

brolauris da misi mimdebare soflebisa da Tbilisis ba-

vSvTa da mozardTa populaciaSi. igive monacemebi moyva-

nilia cxrilSi 17. 

cxrili 17

I jgufSi bavSvTa da mozardTa piris Rrus eqsfolaci-

ur ujredebSi mikrobirTvebi sagrZnoblad metia, vidre 

II jgufSi da kontrolSi (Tbilisi.) 

0
5
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25

mikrobirTvebis saSualo raodenoba 1000 

eqsfolaciur ujredSi 

22,38+1,26

4,36+0,5

0,72+0,12

luxunis xeoba

ambrolauri da misi mimdebare soflebi

Tbilisi
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Cven CavTvaleT, rom I jgufSi citogenetikuri cvli-

lebebis, kerZod, eqsfolaciur ujredebSi mikro bir-

Tvebis momateba ganpirobebulia dariSxanis moq me debiT, 

radganac sxva faqtorebis mxriv Cvens mier arCeuli 

ubnebi, radiaciuli fonis CaTvliT, identuri iyo.

gansxvaveba mikrobirTvebis saSualo raodenobas Soris 

ambrolaursa da mis mimdebare soflebSi da luxunis 

xeobaSi statistikurad sarwmunoa (t =!12,82; p<0,0000).
qromosomuli aberaciebis da mikrobirTvebis donis 

mateba mxolod mutagenis zemoqmedebis faqts adastu-

rebs da ar gvaZlevs saSualebas vimsjeloT misi raode-

nobrivi parametrebis Sesaxeb (3, 30)

korelaciebi citogenetikur cvlilebebsa da
Seswavlil bavSvTa kontigentis avadobis

monacemebs Soris
Cven davinteresdiT arsebobda Tu ara kavSiri citoge-

netikur cvlilebebsa da Seswavlil bavSvTa kontigentis 

avadobis monacemebs Soris.

rogorc zemoT aRvniSneT, sarwmunod gansxvavdeboda 

I da II jgufSi bavSvTa avadobis da eqimTan mimarTviano-

bis sixSire da Warbobda mwvave respiraciul infeqciebiT 

avadoba. 

I jgufSi bavSvTa da mozardTa dayofa mwvave respira-

ciul infeqciiT xSirad moavadeTa da iSviaTad moavade-

Ta jgufebad ar moxerxda, radganac yvela gamokvleul 

bavSvs anamneziT weliwadSi 5-12-jer aReniSna mwvave res-

piraciul infeqciiT avadoba, xolo II jgufSi dayofa 

moxerxda. 

Catarda SedarebiTi analizi erT-erTi citogeneti-

kuri maCveneblis (piris Rrus eqsfolaciur ujredebSi 

mikrobirTvebis ganawilebis) II jgufis saskolo asakis ba-

vSvTa (100 bavSvi) mwvave respiraciul infeqciiT xSirad 

moavadeTa da iSviaTad moavadeTa Soris, rac warmodge-

nilia diagramaze #18.
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diagrama 18

gansxvaveba mikrobirTvebis saSualo raodenobas Soris 

avadobis sixSiris mixedviT sarwmunoa (t=9,74; p<0,0001). 
II jgufSi mcxovreb mwvave respiraciul infeqciebiT 

xSirad moavade bavSvTa monacemebi SevadareT I jgufis 

monacemebs. (diagrama 19). 
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diagrama 19 

mikrobirTvebis saSualo raodenoba 1000 eqsfolaciur 

ujredSi luxunis xeobaSi macxovrebel bavSvebSi metia, 

vidre ambrolaursa da mis mimdebare soflebSi macxo-

vrebel xSirad moavade bavSvebsa da mozardebSi.

gansxvaveba mikrobirTvebis saSualo raodenobas So-

ris statistikurad sarwmunoa (t=!55,3; p<0,0000).
IIjgufSi macxovrebel mwvave respiraciul infeqciebiT 

iSviaTad moavade bavSvTa monacemebi SevadareT I jgufis 

monacemebs (diagrama 20)
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 diagrama 20

mikrobirTvebis saSualo raodenoba 1000 eqsfolaci-

ur ujredSi luxunis xeobaSi macxovrebel bavSvebSi me-

tia, vidre ambrolaursa da mis mimdebare soflebSi macx-

ovrebel iSviaTad moavade bavSvebsa da mozardebSi.

gansxvaveba mikrobirTvebis saSualo raodenobas So-

ris statistikurad sarwmunoa (t=!55,3; p<0,0000).
ambrolaurisa da misi mimdebare soflebis monacemebi 

SevadareT Tbilisis monacemebs,
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 diagrama 21 

mikrobirTvebis saSualo raodenoba 1000 eqsfola-

ciur ujredSi II jgufis iSviaTad moavade anu janmrTel 

bavSvebsa da mozardebSi, aseve aWarbebs TbilisSi mcxo-

vreb bavSvTa da mozardTa mikrobirTvebis saSualo rao-

denobas 1000 eqsfolaciur ujredSi.

mikrobirTvebis mcire raodenobis (0-dan 2-mde) arsebo-

ba luxunis xeobaSi ar aRiniSneboda, xolo ambrolaurSi 

Seadgenda 2%-s ((χ2=, mikrobirTvebis saSualo raodenoba 

(2-dan 14) luxunis xeobaSi iyo 2%, xolo ambrolaurSi 

Seadgenda 41%!(χ2=63,03), mikrobirTvebis didi raodenoba 

(14-dan 36) luxunis xeobaSi iyo 98%, xolo ambrolaurSi 

Seadgenda 2% (χ2=262,50). 

mikrobirTvebis saSualo raodenoba ambrolaursa da 

mis mimdebare soflebSi (II jgufi) mcxovreb bavSvTa po-

pulaciaSi luxunis xeobasTan (I jgufi) SedarebiT war-

modgenilia diagramaze 22.
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diagrama 22

mikrobirTvebis saSualo raodenobis (2-dan 14 mde) 

warmoqmnis riski luxunSi mcxovreb saskolo asakis ba-

vSvTa populaciaSi ambrolaurTan da mis mimdebare so-

flebTan SedarebiT mcirea, xolo didi raodenobis (14-

dan 36) warmoqmnis riski maRalia.

Cven SeviswavleT mikrobirTvebis saSualo raodenobis 

warmoqmnis fardobiTi da atributuli riski ambrolau-

rSi mcxovreb bavSvTa populaciaSi luxunTan SedarebiT!

(cxr. 18). 
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mikrobirTvebis saSualo raodenoba  ambrolaursa da mis 

mimdebare soflebSi (II  jgufi) mcxovreb bavSvTa populaciaSi 

luxunis xeobasTan (Ijgufi) SedarebiT
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cxrili 18

mcirea mikrobirTvebis saSualo raodenobis (2-dan 14) 

warmoqmnis fardobiTi da atributuli riski luxunis xe-

obaSi ambrolaursa da mis mimdebare soflebSi mcxovreb 

bavSvTa populaciasTan SedarebiT )RR=0,08; 95%CI=0,03-
0,24); xolo maRalia didi raodenobis mikrobirTvebis 

(14-dan 36) warmoqmnis fardobiTi da atributuli riski 

)RR=46,67; 95%CI=15,23-143,92).
dadasturebuli iqna korelacia avadobasa da mikro-

birTvebis raodenobas Soris. mwvave! respiraciuli in-

feqciebiT xSiri avadoba sarwmuno korelacias amJRav-

nebs mikrobirTvebis raodenobasTan (R=0,789; p<0,000001).
(cxr.19).
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cxrili 19

luxunis xeobaSi mcxovreb bavSvebs mikrobirTve-

bis r-ba piris Rrus eqsfolaciur ujredebSi TiTqmis 

aTjer meti hqondaT vidre sakontrolo jgufs (t= 113,1; 
p<0,0000). 

 gamovlinda statistikurad sarwmuno korelacia mi-

krobirTvebis raodenobis matebasa da winaswar Seswa-

vlil bavSvTa avadobas Soris. 

ganisazRvra eqsfolaciur ujredebSi mikrobirTvebis 

raodenobis mgrZnobelobiTi testi (cxr.20). 

cxrili 20

tests vTvlidiT WeSmaritad dadebiTad _ Tu daa-

vadeba arsebobs da testi dadebiTia; cru dadebiTad _ 

Tu testi dadebiTia da daavadeba ar aris; WeSmaritad 
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uaryofiTad _ Tu testi uaryofiTia da daavadeba ar 

aris da tests vTvlidiT cru uaryofiTad _ Tu testi 

uaryofiTia da daavadeba aris; 

testis mgrZnobeloba = [a/(a+c)], es aris testis dadebi-

Ti Sedegis mqoneTa wili “avadmyofTa~ populaciaSi (Ses-

aswavli daavadebis mqone). 

testis specifiuroba =[(d/(b + d)] testis uaryofiTi 

Sedegis mqoneTa wili “janmrTelTa~ (Sesaswavli daavade-

bis armqone pirTa) Soris.

  Tu testis mgrZnobeloba iyo maRali, maSin mas iS-

vaTad gamoepareba daavadebuli pirebi.

Tu testis specifiuroba maRalia, maSin igi iSviaTad 

miakuTvnebs janmrTel pirebs avadmyofebs.

interess iwvevs piris Rrus eqsfolaciur ujredebSi 

mikrobirTvebis arsebobis, rogorc dariSxaniT dabi-

nZurebis aRricxvis mgrZnobiare testis Sefaseba sxva-

dasxva daavadebebisTvis (alergiuli riniti, mwvave ob-

struqciuli bronqiti, gripi sxva respiratoruli gam-

ovlinebebiT, asTmuri sindromiT, zeda sasunTqi gzebis 

sxva mwvave infeqciebi mravlobiTi lokalozaciiT).

 mikrobirTvebis arseboba amJRavnebs maRal korela-

ciebs sxvadasxva daavadebebTan, rac iZleva safuZvels 

ganvixiloT es testi rogorc mgrZnobiare testi am 

daavadebebis ganviTarebis riskis gansazRvrisaTvis (di-

agr.23).
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 diagrama 23!

! piris Rrus ujredebSi mikrobirTvebis arsebobis, 

rogorc mgrZnobiare testis Sefaseba warmodgenilia 

cxrilSi 21.
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mgrZnobiare testis maxasiaTeblebi alergiuli rinitis, mwvave 

obstruqciuli bronqitis, gripi sxva respiratoruli gamovlinebebiT, 

asTmuri sindromis, zeda sasunTqi gzebis sxva mwvave infeqciebi 

mravlobiTi lokalizaciis dros
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cxrili 21

mikrobirTvebis arseboba, rogorc mgrZnobiare tes-

ti, amJRavnebs dabal mgrZnobelobas da maRal speci-

fiurobas alergiuli rinitisTvis, mwvave bronqiti 

bronqospazmisTvis, gripi, virusi ar aris identifici-

rebulisTvis, xolo zeda sasunTqi gzebis sxvadsxva da 

dauzustebeli lokalizaciis mwvave infeqciebisTvis 

maRal mgrZnobelobas da saSualo specifiurobas.

yvela aRniSnuli daavadebisaTvis maRalia dadebiTi 

Sedegis prognozuli Rirebuleba da mcirea uaryofiTi 

Sedegis prognozuli Rirebuleba. maRali mgrZnobeloba 
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aRiniSneba mxolod zeda sasunTqi gzebis sxvadasxva da 

dauzustebeli lokalizaciis mwvave infeqciebis SemTx-

vevaSi.

amrigad, dariSxaniT zemoqmedebis SemTxvevaSi mikro-

birTvebis raodenoba warmoadgens mgrZnobiare tests 

misi zemoqmedebis gamosavlenad. 

migvaCnia rom, dabinZurebuli garemos fiqsirebuli 

zemoqmedebisas mcirdeba bavSvTa da mozardTa adapta-

ciuri unari da CamoTvlili daavadebebis ganviTarebisa-

Tvis xelsayreli foni iqmneba. 

am azris dasasabuTeblad bavSvebs da mozardebs Cau-

tardaT kvlevebi imunuri da hematologiuri statusis 

Sesafaseblad. imis dasadastureblad, rom organizmze 

zemoqmedebda namdvilad dariSxania, paralelurad xde-

boda As raodenobis gansazRvra sakvlevi kontigentis 

sisxlsa da SardSi. gamoiyeneboda fotometriuli meTo-

di vercxlis dieTildiTiokarbamatis gamoyenebiT (7)

imunoglobulinebis klasebi (IgG,IgA,IgM) Seiswavlebo-

da gelSi radialuri imunodifuziis meTodiT.

sisxlSi da SardSi dariSxanis done ganisazRvrebo-

da fotometriuli meTodiT. meTods safuZvlad udevs 

dariSxanis gadayvana arsinSi da misi vercxlis dieTil-

diTiokarbamatTan urTierTqmedebiT miRebuli naerTis 

fotometrireba. meTodi farTodaa gamoyenebuli anali-

zur praqtikaSi, iTvleba kontrolis standartul meTo-

dad {ISO 6595} (10).

Seswavlil parametrTa korelaciuri analizi
Seswavlil kontingentis hemogramebze mkveTri gada-

xrebi ar SeimCneoda arc erT jgufSi, magram I jgufis 

bavSvebSi aRiniSneboda monocitebis raodenobis zrdis 

tendencia _ Seadgenda 10,5 ±046,maSin, rodesac II jgufSi 

monocitebis saSualo raodenoba utoldeboda 8,7± 0,35. 

bavSvebs monocitoziT ( >10% ) paralelurad daufiq-

sirdaT T limfocitebis Semcireba Sesabamisi fraqciebis 

cvlilebiT. I jgufSi T limfocitebis saerTo raodenoba 
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Seadgenda 32 ± ,8, xolo II jgufSi 39 ± 1,1.

konstatirebuli iyo gamokvleul bavSvTa jgufebs So-

ris sisxlsa da SardSi As raodenobis sarwmuno gansxvave-

ba. I jgufSi is Seadgenda Sesabamisad 39,4 mkg/l da 14,25 

mkg/l , maSin rodesac II jgufSi es maCveneblebi utolde-

boda 29,7 mkg/l da 1.27 mkg/l. orive jgufis maCveneblebi 

Sedarebuli iyo arsebul normebTan. I jgufis imunolo-

giuri maCveneblebi sisxlSi da dariSxanis raodenoba 

sisxlsa da SardSi warmodgenilia cxrilSi 22.

cxrili 22

II jgufis imunologiuri maCveneblebi sisxlSi da 

dariSxanis raodenoba sisxlsa da SardSi warmodgenilia 

cxrilSi 23.
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cxrili 23

sakvlevi kontigentis sisxlsa da SardSi dariSxanis 

(As)-is gansazRvris Sedegad gamovlinda am maCvenebelTa 

sarwmuno gansxvaveba dakvirvebis I da II jgufebSi. kerZod 

I jgufSi (As)-is raodenoba sisxlSi Seadgenda 39,4 mkg/l, 

xolo SardSi 14,25 mkg/l. II jgufSi Sesabamisad sisxlSi 

(As)-is raodenoba Seadgenda 29,7 mkg/l, xolo SardSi 1,27 

mkg/l.

cxril 24-Si warmodgenilia dakvirvebis I da II jgufe-

bs Soris gansxvaveba imunologiur maCvenebelTa da da-

riSxanis koncentraciisa sisxlsa da SardSi.
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 cxrili 24

amrigad, luxunSi macxovrebel bavSvebSi aRiniSneba 

dariSxanis maRali koncentracia sisxlsa da SardSi; imu-

nologiur maCvenebelTa mxriv konstatirebulia cvli-

lebebi, kerZod mniSvnelovnad daqveiTebuliaAAA Tl, Tаct, 
aRiniSneba tendencia Tsup matebisken da Ig A mniSvnelovani 
daqveiTeba.

Cvenma kvlevebma gamoavlina or jgufs Soris gansxvaveba 

yvela Seswavlili maCveneblebis mixedviT da daadastura 

Cveni varaudi bavSvTa adaptaciur procesebze ekologiu-

ri zegavlenis Sesaxeb.
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Sejameba
adamianis janmrTelobaze ekologiuri mavne faqtore-

bis zegavlenis Seswavla iyo, aris da iqneba dedamiwis 

Semswavleli sabunebismetyvelo mecnierebebis erTerTi 

umniSvnelovanesi problema. rogorc cnobilia, mavne 
ekologiuri faqtorebis mimarT gacilebiT mgrZnobiare 

mzardi da ganviTarebadi organizmia. Sesabamisad, dabin-

Zurebul garemoSi mcxovreb bavSvTa mosaxleobis janmr-

Telobis mdgomareobis Seswavla Tanamedrove pediatriis 

erT-erTi prioritetuli mimarTulebaa. 

saqarTvelos raWis maRalmTian regionSi, kerZod 

luxunis xeobaSi, garemo dabinZurebulia dariSxaniT (As) 
da misi naerTebiT, romelTac gaaCniaT mutagenuri da 

maRali toqsiuri Tvisebebi.

avtorTa mier wlebis ganmavlobaSi (1999-2011ww) bavS-

vTa mosaxleobis janmrTelobisa da avadobis Seswavlis 

mizniT mimdinareobda kompleqsuri xasiaTis kvlevebi 

luxunis xeobis da SedarebisaTvis misgan daSorebul 

teritoriebze (ambrolaursa da mis mimdebare sofleb-

Si), sadac dariSxaniT dabinZureba naklebia. tardeboda 

pediatriuli monitoringi, citogenetikuri, hematolo-

giuri, imunologiuri gamokvlevebi da SardSi da sisxlSi 

dariSxanis raodenobis gansazRvra, Catarebuli kvleve-

bis Sedegad dadasturda:

dariSxanis moqmedebis zonaSi mcxovreb saskolo asakis 

bavSvTa Soris sarwmunod maRalia janmrTelobis myari 

gadaxris mqone bavSvebi da mozardebi, eqimTan mimarTvia-

nobis, mwvave respiraciuli da sxva infeqciebiT avadobis 

sixSire (p < 0,05). 

 fizikuri ganviTarebis ZiriTadi maCveneblebis saSu-

alo monacemebi luxunis xeobaSi statistikurad sarwmu-

nod CamorCeba ambrolaursa da mis mimdebare sofleb-

Si mcxovreb bavSvTa da mozardTa saSualo maCveneblebs 

rogorc gogonebSi, ise vaJebSi (normaze naklebi wonis 

fardobiTi riski Seadgens RR=1,44; 95%CI:1,09-1,9; atri-

butuli riski – AR=0,21, 95%CI: 0,03-0,97, naklebi simaR-
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lis fardobiTi riski _ RR=2,27; 95%CI:1,84-2,79; atributu-

li riski _ AR=0,46, 95%CI:0,36-1,14). aRiniSneba sarwmuno 

gansxvaveba fizikuri ganviTarebis harmoniulobis da so-

matotipis mixedviTac. disharmoniuli, aseve mikrosoma-

tuli ganviTarebis mqone bavSvebisa da mozardebis rao-

denoba ufro metia luxunis xeobaSi, vidre ambrolaursa 

da mis mimdebare soflebSi (p<0,005).

dariSxanis moqmedebis zonaSi maRalia mwvave respi-

raciuli infeqciebis fardobiTi da atributuli riski 

rogorc mSoblebs ise bavSvebs Soris (p<0,05). dedebSi 

aRiniSneba preeklamfsiiT mimdinare paTologiuri orsu-

lobis riskis mateba, bavSvebs Soris ki maRalia eqimTan 

mimarTvianoba mwvave respiraciuli infeqciiT ((RR=47,32; 
CI:15,44-145,03; RR=90,07; CI:12,78-634,62), agreTve dadgeni-

lia Semdegi avadobebis ganviTarebis maRali riski: zeda 

sasunTqi gzebis sxvadasxva da dauzustebeli lokaliza-

ciis mwvave infeqciebis (RR=51,39; CI: 7,32-360,96), atopiu-

ri dermatitis (RR=1,41; CI:1,06-1,88), alergiuli rinitis 

(RR=1,41; CI:1,06-1,88), koniuqtivitis (RR=1,55; CI:1,14-2,10), 
mwvave obstruqciuli laringitis (RR=1,58; CI:1,14-2,18), 
savaraudod infeqciuri warmoSobis diareis (RR=1,44; 
CI:1,07-1,94), endemuri Ciyvis (RR=1,98; CI:1,65-2,36) (p < 
0,05).

imis dasasabuTeblad, rom luxunis xobaSi da ambro-

laursa da mis mimdebare teritoriaze mcxovreb bavSvTa 

Seswavlil parametrTa monacemebs Soris sxvaobis mizezi 

garemos mutagenia (dariSxani), Catarda citogenetikuri 

gamokvlevebi, radganac mutagenebis zemoqmedeba yvelaze 

sarwmunod citogenetikuri cvlilebebiT dasturdeba. 

gamovlenili qromosomuli aberaciebi da mikrobirTve-

bis donis mateba rogorc limfocitebSi, aseve bukalur 

ujredebSi miuTiTebda mutagenis zemoqmedebis faqt-

ze. dadginda citogenetikuri cvlilebebis (bukaluri 

mikrobirTvebis raodenobis) sarwmuno korelaciა mwva-

ve respiraciul infeqciiT xSir avadobasTan (R=0,789; 
p<0,000001).



82

imis dasamtkiceblad, rom mutagenuri zemoqmedeba 

gamowveuli iyo dariSxaniT, ganisazRvra misi raodenoba 

sisxlSi da SardSi. luxunis bavSvebSi dariSxanis raode-

noba momatebuli iyo.

agreTve Seswavlili iqna hematologiuri da imunolo-

giuri maCveneblebi.

hematologiuri (zomieri monocitozi) da imunolo-

giuri cvlilebebi (mniSvnelovnad daqveiTebuli Tl, Tаct, 
tendencia Tsup matebisken da Ig A mniSvnelovani daqveiTe-

ba) adasturebda Cvenს varauds, rom dabinZurebuli gare-

mo zegavlenas axdens bavSvTa adaptaciur SesaZleblo-

bebzec. 

migvaCnia, rom dariSxaniT dabinZurebul garemoSi mcxo-

vreb adamianTa janmrTelobis mdgomareobis Sesafaseblad 

Cvens mier SemuSavebuli, kompleqsuri kvlevebis modeli, 
SeiZleba gamoyenebuli iyos sxva regionebSic garemos 

sxvadasxva mutagenebiT dabinZurebis SemTxvevebSi. 

qimiuri mutagenebis zemoqmedebis dasadastureblad 

didi kohortebis gamosakvlevad efeqturi da mgrZnobia-

rea SedarebiT axali, xelmisawvdomi, ekonomiuri, arainva-

ziuri testi _ eqsfoliaciur bukalur ujredebSi mikro-

birTvebis aRricxvis meTodi.

Tu dabinZurebul garemoSi macxovreblebis janmrTe-

lobaSi konstatirebulia darRvevebi, situaciis gamosa-

sworeblad aucilebelia mizezis likvidacia, anu dabin-

Zurebul teritoriebze toqsikantebis gauvnebelyofa da 

teritoriebis remediacia; paralelurad ki saWiroa daava-

debebis Sesabamisi prevenciuli RonisZiebebis gatareba.
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luxunsa da ambrolaurSi mcxovreb mSobelTa
janmrTelobis SedarebiTi analizi

danarTi 2

!dariSxanis moqmedebis zonaSi mcxovrebTa
orsulobis mimdinareobis Sefaseba kontrolTan
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danarTi 3
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dariSxanis moqmedebis zonaSi mcxovrebTa
mSobiarobis mimdinareobis Sefaseba kontrolTan

SedarebiT 
danarTi 4

danarTi 5

             

ambrolaursa da mis mimdebare soflebSi 6-dan 17 wlamde asakis 

gogonebis  fizikuri ganviTarebis maCveneblebi   

             

             

ambrolaursa da mis mimdebare soflebSi mcxovrebi 

gogoebi
  

sxeu-lis

 wona
 

simaR-le

fexze
 

gulmkerdis

garSemoweriloba

CasunTqvisas

 
Tavis 

garSemoweriloba

asaki
sxeulis

 wona (kg)

simaRle

dgomiT 

(sm)

gulmkerdis

garSemoweriloba (sm)

Tavis 

garSemoweriloba 

(sm)

zona centilebi zona centilebi zona centilebi zona centilebi

#-Si 

6weli

22,68 kg;     

sigma-

3,23@kg

116,0 sm;               

sigma 

6,06sm

57,36 sm;               

sigma 3,18sm

 51,53 sm;               

sigma 1,31 sm         

6  weli

22.75 117 57 51 5 75 5 75 5 50 5 50

23.2 116.5 56.5 50.9 6 75 5 75 5 50 4 50

23.25 120 57.5 52 6 75 6 75 5 50 5 75

23 117.2 58 51 5 75 5 75 6 75 5 50

22.9 116.5 56.5 51.5 5 75 5 50 5 50 5 50

24 115.2 55.9 51.8 6 75 5 50 4 25 5 50

23.45 119.2 59 52.2 6 75 6 75 6 75 5 75

23.55 121.4 59.2 52.5 6 75 6 75 6 75 6 75

24 115 55.4 51.3 6 75 5 50 4 50 5 50

23.8 122.75 60.9 53 6 75 7 90 6 75 7 90

23.7 117 57.35 52.1 6 75 5 75 5 50 5 75

            

             

#-Si 7 

weli

24,42kg;     

sigma-

3,26@@kg

 123,8sm;               

sigma4,73 

sm

 57,00sm;               

sigma4,04 sm

50,78 sm;               

sigma 1,36 sm         

7weli

24.5 122.5 57.2 51.3 5 50 5 50 4 25 4 50

20.8 124 57 50 4 25 5 75 4 25 4 25

20.8 123.75 57.8 52 4 25 5 50 4 25 5 50

24 124 56 51.85 5 50 5 75 4 25 5 50

             

             

#-Si  

8 weli

27,52kg;     

sigma-

4,32kg

128,1sm;               

sigma4,87 

sm

 128,1sm;               

sigma4,87 sm

51,39sm;               

sigma 1,10 sm         
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8weli

22.8 122.7 54.8 49.8 3 10 3 25 2 5 2 5

27.65 130 57.9 51 5 50 5 50 3 25 4 50

22.55 122.65 54.75 49.7 3 25 3 25 2 5 2 5

28 129 58 52 5 50 5 50 4 25 5 50

27 128.75 58.9 51.7 5 50 5 50 4 25 5 50

27.9 128 59 51.8 5 50 5 50 4 25 5 50

27.85 129.6 59.2 52 5 50 5 50 4 25 5 50

28.6 130.2 58.7 50.9 5 75 5 75 4 25 4 25

29.4 131 59.1 51.75 6 75 5 75 4 50 5 50

28.5 129.7 58.9 52.1 5 75 5 50 4 25 5 75

             

             

#-Si      

9 weli

31,02kg;     

sigma-

4,37@@kg

133,2sm;               

sigma5,16 

sm

61,87sm;               

sigma4,13 sm

52,03 sm;               

sigma 1,24 sm         

9 weli

31 133 59.1 52.6 5 50 3 25 3 25 5 75

31.1 132.6 59.5 52.75 5 50 3 25 3 25 5 75

34.4 135 60 51.9 5 75 4 25 4 25 5 50

31 134.3 62 52.9 5 50 4 25 4 25 5 75

             

             

#-Si      

10 

weli

33,67 kg;     

sigma-

4,63kg

138,9 sm;               

sigma 

5,31 sm

63,80sm;               

sigma 4,68sm

52,55sm;               

sigma 1,15 sm         

10weli

33.8 137.2 63 53 5 50 4 25 4 25 5 75

33.4 137.3 64 52.8 5 50 4 25 4 25 5 50

28.8 137.5 63.9 52.9 4 25 4 25 4 25 5 50

34.2 139 63.7 52.55 4 50 5 50 4 25 5 50

34.55 139.3 64.55 52.7 5 50 5 50 4 25 5 50

34.75 141 65.2 51.85 5 50 5 75 4 25 4 25

             

             

#-Si      

11 

weli

38,12kg;     

sigma-

6,64@@kg

 145,5sm;               

sigma 

6,79sm

 67,90sm;               

sigma 4,61sm

152,85 sm;               

sigma 1,32 sm         

11weli

30.9 140 62.8 51 4 25 3 25 3 10 3 10

39 144.2 67.8 53.1 6 75 4 25 4 25 5 75

38.55 144 67 53 5 75 4 25 4 25 5 75

39 145.5 68.4 52.9 6 75 5 50 4 50 5 50

45 144.7 69 53.2 7 90 4 25 5 50 5 75

             

             

#-Si        

12 

weli

42,54kg;     

sigma-

6,52kg

151,3sm;               

sigma 

6,52 sm

68,52sm;               

sigma 4,10 sm

53,97sm;               

sigma 1,25 sm         

12 

weli

42.75 153 68 53.8 5 50 5 50 4 50 5 50

43 152 69.5 53.9 5 50 5 50 5 50 5 50

44.5 152.5 69.75 53 5 50 5 50 5 50 4 50

45 155 70 53.8 5 75 6 75 5 50 5 50

             

             

#-Si        

13 

weli

47,38kg;     

sigma-

7,98@@kg

155,8sm;               

sigma 

7,03 sm

73,72sm;               

sigma 5,44 sm

53,79sm;               

sigma 1,28 sm         

13weli

38.8 147.9 67.75 52 3 10 2 10 3 10 3 10

38.75 154 74 54 3 10 4 25 4 50 5 75

38.6 147.7 67.55 52 3 10 2 10 3 10 3 10

38.55 160 75.2 54.1 2 10 6 75 5 50 5 75

39 147.8 67.9 51.8 3 10 2 10 3 10 2 5

38.52 159 76 53.75 3 10 5 75 5 50 5 50

55.75 160 77.1 53.9 6 75 6 75 5 75 5 50

47 155.8 77.75 54.7 5 50 5 50 5 50 6 75

53 157 76.3 53.75 6 75 5 50 5 50 5 50

             

             

#-Si        

14 

weli

53,23 kg;     

sigma-

8,46kg

159,2sm;               

sigma 

6,38 sm

76,69sm;               

sigma 6,69sm

 54,23sm;               

sigma 1,35 sm         

14weli

54 155.9 76 54 5 50 4 25 4 50 5 50

52.4 162 77.6 55 4 50 5 50 4 50 6 75

51.55 160 78 54.6 4 50 5 50 5 50 6 75

57 160.7 79.4 54 5 75 5 50 5 50 5 50

51.55 158.2 80 54 4 50 4 50 5 50 5 50

57 159 78.4 53.9 5 75 5 50 5 50 4 25

44 152 69 52 3 10 3 10 2 10 2 10

43.85 160 75.85 55.4 3 10 5 50 4 25 6 75

             

             

#-Si        

15 

weli

55,26 kg;     

sigma-

7,64kg

163,4sm;               

sigma 

5,84sm

78,09sm;               

sigma 5,31sm

54,57sm;               

sigma 1,92 sm         
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15weli

54 163 77.85 55 5 50 5 50 4 25 4 50

63.2 161 79 54.75 6 75 4 50 4 25 4 25

63.5 161.8 80.35 53.85 6 75 5 50 4 50 4 25

53.2 170 83.8 54.9 4 25 7 90 5 75 5 75

63.1 165 78 55 6 75 5 75 4 25 6 75

63.25 167.1 80 54.9 6 75 6 75 4 50 5 75

             

             

#-Si        

16 

weli

55,26 kg;     

sigma-

7,64kg

163,4sm;               

sigma 

5,84sm

 78,09sm;               

sigma 5,31sm

54,57sm;               

sigma 1,92 sm         

16weli

46.75 156.9 71.9 54.3 2 10 3 25 1 5 4 50

47 157 71.75 52.7 2 10 3 25 1 10 2 10

55.75 168 81 54.57 4 50 6 75 5 50 5 50

56 167 80.75 54.75 5 50 6 75 5 50 5 50

55 165.8 79.9 53 4 50 5 50 4 25 3 25

56.2 157 71.8 52 4 50 3 25 1 5 2 10

63.1 157.2 72 52.9 6 75 3 10 1 5 3 10

63.4 164 82 55 6 75 5 50 4 50 5 75

57.9 170 83.75 55 5 50 7 90 5 50 5 75

             

             

luxunis xeobaSi mcxovreb 6-dan 17 wlamde asakis gogonebis fizikuri ganviTarebis maCveneblebi       

luxunis xeobaSi macxovrebeli gogonebi

 

  

sxeulis

 wona  

simaRle

 fexze  

gulmkerdis

garSemoweriloba 

CasunTqvisas  

Tavis 

garSemoweriloba

asaki

sxeulis

 wona

simaRle

 fexze

gulmkerdis

 garSemoweriloba

Tavis 

garSemoweriloba zona centilebi zona centilebi zona centilebi zona centilebi

             

             

             

6 weli

22.69 116.5 56 52 6 75 5 50 4 50 5 75

19.2 108 53 50 4 25 3 10 3 10 3 25

22.7 117 55 52.7 5 75 5 75 4 25 6 75

19.1 117.5 55.4 52.8 4 25 5 75 4 25 6 75

19.3 108.7 53.8 49 4 25 3 10 3 10 2 10

19 107.8 53.7 48.9 4 25 2 5 3 10 2 5

             

             

             

7weli

21.14 118.6 52 49 2 10 2 10 1 5 1 5

24.5 124 55.9 52 5 50 5 75 3 10 5 50

21 118.8 52 49 2 10 2 10 1 5 1 5

25.2 119.9 54.1 51.4 5 50 3 10 2 10 4 50

             

             

             

8weli

27.5 122.9 54.8 49 5 50 3 25 2 5 1 5

27.9 128 58.6 51 5 50 5 50 4 25 4 50

23 122.78 54 49.5 4 25 3 25 1 5 2 5

22.9 123 54.7 49.7 3 10 4 25 2 5 2 5

23 122.85 54.2 49 4 25 3 25 1 5 1 5

27.54 129 59 52.1 5 50 5 50 4 25 5 75

27.1 122.76 54.7 50 5 50 3 25 2 5 2 10

27.6 129.98 60 51.8 5 50 5 50 4 50 5 50

             

             

             

9weli

26.4 127.8 56 49.8 4 25 3 10 1 5 2 5

26.1 127.69 56.1 49.4 4 25 3 10 1 5 2 5

31.5 133 62 52 5 50 3 25 4 25 5 50

31.1 127.8 56.8 50 5 50 3 10 2 5 2 10

             

             

             

10weli

33.7 138 63.3 52.75 5 50 4 25 4 25 5 50

28.9 133 58.5 50.2 4 25 3 25 2 5 2 10

29 132.9 58.8 50.6 4 25 3 25 2 5 3 10

33.7 139 64 53 5 50 5 50 4 25 5 75

32.7 132.7 58.9 50.5 5 50 3 10 2 5 3 10

34 140 65 52.55 5 75 5 50 4 25 5 50

28.97 132.4 58.8 50.55 4 25 3 10 2 5 3 10

             

             

             

11weli

38.19 138 62 50.8 5 75 3 10 3 10 2 10

38.2 150 68 53 5 75 6 75 5 50 5 75

39 150.8 67 52.9 6 75 6 75 5 50 5 50

39.2 146 68.8 53 6 75 5 50 5 50 5 75

38.29 147.4 67.7 52.95 5 75 5 50 4 25 5 50
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12weli

35.98 144 63 52 3 25 3 10 2 5 3 25

42.6 153 68 53.99 5 50 5 50 3 25 5 50

43 152.2 69.1 54 5 50 5 50 4 25 5 75

43.5 154.1 69.5 54.4 5 50 5 50 4 25 6 75

35.5 143.2 63.8 52 3 25 3 10 2 10 3 25

45 153.6 69.7 54.1 5 75 5 50 4 25 6 75

35.85 144.1 63.5 51.85 3 25 3 10 2 10 3 10

44 155 70 54.55 5 75 6 75 5 50 6 75

             

             

             

13weli

47.5 160 74 54 5 50 6 75 4 50 5 75

39 155 73.4 53 3 10 4 50 4 50 5 50

38 147.9 67.8 51.85 2 10 2 10 3 10 2 5

48 161.4 75 54 5 50 6 90 5 50 5 75

47.9 162.5 74.5 53.9 5 50 6 90 5 50 5 50

48.2 147 67.4 51.55 5 50 2 10 3 10 2 5

38.5 148 67.3 51.5 2 10 2 10 3 10 2 5

             

             

             

14weli

49 164 76 54 4 25 6 75 4 50 5 50

52 163.5 76.6 54.2 4 50 5 75 4 50 5 50

53 162.2 77 54.7 5 50 5 75 4 50 5 75

51 159.9 77.7 55.1 4 50 5 50 4 50 6 90

43 159.8 77.1 54 2 10 5 50 4 50 5 50

43.4 163.7 76.9 54.75 2 10 6 75 4 50 5 50

50 151 69.3 51.85 4 50 2 10 2 10 2 5

42.8 159.8 80 54.55 2 10 5 50 5 50 5 50

52 162.2 77 54.2 4 50 5 75 4 50 5 50

             

             

             

15weli

55 167.7 81 55.2 4 50 6 75 5 50 5 50

54 168 78.9 55.1 4 50 6 75 4 25 4 50

53.2 167.5 80 53.9 4 50 6 75 4 50 4 25

55.05 165.8 80 55.5 4 50 5 75 4 50 5 50

52 165.9 79.7 54.85 4 25 5 75 4 25 4 25

52.5 164.7 80.7 54 4 25 5 50 4 25 4 25

53 168.1 81 55.8 4 25 6 75 5 50 5 50

46 156.1 72 52.8 2 5 3 25 2 10 3 10

             

             

             

16weli

46.1 157 71.9 52 2 10 3 25 1 5 2 10

46.2 169 82 55 2 10 6 75 4 50 6 75

54 168.75 82.1 55 4 50 6 75 4 50 6 75

53.2 168.4 79.8 54 4 25 6 75 4 25 4 50

45 156.5 71.3 51.5 1 5 3 10 1 5 1 5

52 164 82.2 54.9 4 25 5 50 4 50 5 50

45.7 155.9 72 52.7 2 5 3 10 1 5 2 5

50 155 71.8 52.5 3 25 3 10 1 5 2 5

50.2 155.3 72 52.7 3 25 3 10 1 5 2 5

             

             

ambrolaursa da mis mimdebare soflebSi mcxovreb 6-dan 17 wlamde asakis vaJebis  fizikuri ganviTarebis maCveneblebi     

    

             

ambrolaursa da mis mimdebare soflebSi mcxovrebi 

vaJebi

  

sxeulis

 wona

 

simaRle

fexze

 

gulmkerdis

garSemoweriloba

CasunTqvisas

 

Tavis 

garSemoweriloba

asaki

sxeulis

 wona

simaRle

 fexze

gulmkerdis

garSemoweriloba

CasunTqvisas

Tavis 

garSemoweriloba zona centilebi zona centilebi zona centilebi zona centilebi

            

#-Si      

10 

weli

22,58kg;     

sigma-

3,26kg

117,5 sm;               

sigma6,83 

sm

58,11 sm;               

sigma0,49 sm

52,58 sm;               

sigma 1,51 sm

        

6  weli

18.5 110 57 52 3 25 3 25 4 50 5 75

22 117 58.1 52.5 5 75 5 50 5 50 5 75

22.5 117.5 58.2 52.8 5 75 5 50 5 50 6 75

18.8 117 58 52.1 4 25 5 50 5 50 5 75

21.5 119 57.9 53 5 75 6 75 5 50 6 75

18.9 109.8 56.75 50.8 4 25 3 25 4 25 3 10

26 125 59 53 7 90 6 75 5 75 6 75

             

             

#-Si      

7 weli

25,60kg;     

sigma-

3,34kg

125,4sm;               

sigma 

5,19sm

59,17sm;               

sigma 3,80sm

52,17sm;               

sigma 1,06 sm

        

7weli

25 123 59.1 52.75 5 75 5 50 4 50 5 50

25.9 124 58.8 52.8 6 75 5 50 4 50 5 50

26 125 60 53.2 6 75 6 75 5 50 6 75

             

             

#-Si      

8 weli

28,25kg;     

sigma-

3,74kg

129,4sm;               

sigma 

5,09 sm

61,14sm;               

sigma 3,88 sm

52,21sm;               

sigma 1,03 sm

        

8 weli

27 130 60.75 53 5 50 5 75 4 25 5 75

27.8 129 62 52.9 5 50 5 75 5 50 5 50

27.9 128.7 61.8 52.7 5 50 5 75 4 50 5 50

             

             

#-Si      

9 weli

32,05kg;     

sigma-

4,55kg

134,0sm;               

sigma 

5,46sm

63,06sm;               

sigma 5,88sm

52,31sm;               

sigma 3,84 sm

        

9 weli

32 135.3 63 52 3 25 5 50 4 25 4 50

32.2 135.6 63.2 52.2 3 25 5 50 4 25 4 50

26.7 139.2 65.9 52.9 3 25 6 75 5 50 5 50

32 136 64.55 53 3 25 5 75 5 50 5 75
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#-Si      

10 

weli

35,2kg;     

sigma-

5.02kg

139,0 sm;               

sigma 

5,49sm

65,34 sm;               

sigma 4,07sm

53,63sm;               

sigma 0,96 sm

        

10weli

35.9 139 65.75 53 6 75 5 50 4 25 5 75

36 137.4 64.5 53.65 6 75 5 50 4 25 5 75

35.8 140 67 54 6 75 5 50 5 50 6 75

36.2 139.2 65.9 53 6 75 5 50 4 25 5 75

36 140.2 68.1 53.75 6 75 5 50 5 50 6 75

35.5 141 65 53.7 6 75 5 50 4 25 6 75

35.8 132.9 60.8 52 6 75 3 25 2 10 4 50

37 141.5 65.75 53.8 6 75 5 50 4 25 5 75

             

             

#-Si      

11 

weli

38,75kg;     

sigma-

6,27kg

145,2 sm;               

sigma 

6,84sm

67,56 sm;               

sigma 4,23sm

 58,79 sm;               

sigma 1,28 sm

        

11weli

37 146 67.5 57.9 5 50 5 50 4 25 5 50

36.5 145.8 68 58.1 5 50 5 50 5 50 5 50

38 147 69 58 5 50 5 50 5 50 5 75

             

             

#-Si      

12 

weli

41,83kg;     

sigma-

6,28kg

149,3sm;               

sigma 

6,84sm

66,49sm;               

sigma 4,58sm

53,96sm;               

sigma 1,84 sm

        

12weli

42.1 149 67 54 5 75 4 50 3 25 5 75

42 148.5 67.75 53 5 75 4 50 3 25 4 50

42.5 148.9 69.55 54.2 5 75 4 50 4 25 5 75

45 143.8 60.8 54.75 5 75 4 25 1 5 6 75

45.4 150 69.75 54.5 6 75 4 50 4 25 5 75

43 142 61 51.8 5 75 3 25 1 5 3 10

44.5 152 69 52.8 5 75 5 75 4 25 4 25

46.1 153 68.75 53.75 6 75 5 75 4 25 5 50

             

             

#-Si      

13 

weli

45,65kg;     

sigma-

7,51kg

155,2sm;               

sigma 

8,07sm

72,11sm;               

sigma 4,60sm

54,56sm;               

sigma 1,31 sm

        

13weli

47 155 72 53.7 5 50 5 50 4 25 4 25

47.7 155.8 72.55 54.2 5 50 5 50 4 25 5 50

48.2 164 74 54.5 5 50 6 75 5 50 5 50

47.9 157 75 54.55 5 50 5 50 5 50 5 50

45.9 153 74.8 55 5 50 4 50 5 50 5 75

             

             

             

             

             
#-Si      

14 

weli

53,01kg;     

sigma-

9,16kg

161,7 sm;               

sigma 

7,46sm

 72,75 sm;               

sigma 5,76sm

 55,10sm;               

sigma 1,49 sm

        

14weli

57 160 71.8 55 6 75 4 50 3 25 5 75

54 161.6 65 55.5 5 75 5 50 1 5 5 75

56.8 162 73 54.2 6 75 5 50 3 25 4 50

43 153 65.8 53 4 25 3 10 1 5 3 25

52.7 164 73.55 55 5 75 5 50 4 25 5 75

60 169.8 78.9 54.9 6 75 6 75 5 50 5 50

54.6 164 74.7 55.3 5 75 5 50 4 50 5 75

54.9 168 78 55 5 75 6 75 5 50 5 75

55 170 80 54.2 5 75 6 75 5 75 4 50

57 165 67.9 55 6 75 5 50 2 5 5 75

55.8 162.8 68.5 54.8 5 75 5 50 2 5 5 50

57.2 170.6 78.85 55.7 6 75 6 75 5 50 6 75

57 170.55 79 54.1 6 75 6 75 5 50 4 50

             

             

#-Si      

15 

weli

59,77 kg;     

sigma-

10,08kg

170,3sm;               

sigma 

7,55 sm

80,90sm;               

sigma 5,41 sm

55,81 sm;               

sigma 1,34 sm

        

15weli

55 173.5 80 55 5 50 6 75 4 50 5 75

52.9 172.5 80.5 54.9 4 50 5 75 5 50 5 50

54 161.9 74.8 54 4 50 3 25 3 25 4 50

48 161.57 74.9 54.8 4 25 3 25 3 25 4 50

53 162.1 74.9 54.5 4 50 3 25 3 25 4 50

54 161.9 74.2 54.7 4 50 3 25 3 25 4 50

53.5 162 74.3 55 4 50 3 25 3 25 5 75

59 176 80.55 55.1 5 50 6 90 5 50 5 75

             

             

#-Si      

16 

weli

59,77 kg;     

sigma-

10,08kg

170,3sm;               

sigma 

7,55 sm

80,90sm;               

sigma 5,41 sm

55,81 sm;               

sigma 1,34 sm

        

16weli

60 177 81 55.2 4 50 5 75 4 25 5 50

55.1 175.5 80.7 55.1 4 25 5 75 3 25 5 50

58 176.1 82 55.9 4 25 5 75 4 25 5 50

49 162 74.9 55.85 3 10 2 10 2 10 5 50

58 177 82.4 55.2 4 25 5 75 4 25 5 50

             

             

luxunis xeobaSi mcxovreb 6-dan 17 wlamde asakis vaJebis fizikuri ganviTarebis maCveneblebi 

    

    

             

luxunis xeobaSi macxovrebeli vaJebi

  

sxeulis

wona

 

simaRle

fexze

 

gulmkerdis

garSemoweriloba

CasunTqvisas

 

Tavis 

garSemoweriloba

asaki

sxeulis

 wona

simaRle

 fexze

gulmkerdis

garSemoweriloba

CasunTqvisas

Tavis 

garSemoweriloba zona centilebi zona centilebi zona centilebi zona centilebi
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6 weli

18.97 110 57 50.7 4 25 3 25 4 50 3 10

19 110.4 56.9 50.8 4 25 3 25 4 25 3 10

18.89 110.3 56.4 50.5 4 25 3 25 4 25 3 10

22.79 117.9 58.7 51.95 6 75 5 50 5 50 5 50

23 110.5 56.8 50.7 6 75 3 25 4 25 3 10

22 118 58.15 52 5 75 6 50 5 50 5 75

21.9 110.4 56.7 50.5 5 75 3 25 4 25 3 10

18.9 110.8 56.4 50.3 4 25 3 25 4 25 3 10

21.5 114.8 56.9 52.4 5 75 4 25 4 25 5 75

23.5 120 58.5 52.5 6 75 6 75 5 50 5 75

18.1 110.3 57 50.6 3 25 3 25 4 50 3 10

             

             

7 weli

21.3 120.9 56.8 52.7 4 25 4 25 3 10 5 50

21.2 119.7 54.5 50.7 4 25 3 25 1 5 3 10

25.9 127 60 52 6 75 6 75 5 50 5 50

             

8 weli

23.7 123.7 56.8 50.9 4 25 4 25 2 5 3 10

27 129.9 62.3 52.3 5 50 5 75 5 50 5 50

28.5 130 62.4 51.9 6 75 5 75 5 50 4 25

29 130.1 62.6 52.8 6 75 5 75 5 50 5 50

22.98 123.8 56.9 50.75 3 10 4 25 2 5 3 10

             

             

             

9 weli

32.8 135 64 52.55 3 25 5 50 5 50 5 50

33.1 134.8 65.1 53.5 3 25 5 50 5 50 5 75

32 135.2 65.2 53.8 3 25 5 50 5 50 5 75

33.2 135 65 52.9 3 25 5 50 5 50 5 50

             

10weli

35 137 67 53.7 6 75 4 50 5 50 6 75

34.3 133 65.1 53.4 5 50 4 25 4 25 5 75

36 135 65.9 53.1 6 75 4 25 4 25 5 75

36.45 140 67.5 53.9 6 75 5 50 5 50 6 75

34.97 135.5 67.4 54 5 50 4 25 5 50 6 75

35.8 138 68 53 6 75 5 50 5 50 5 75

29 132.5 60.8 51.8 4 25 3 25 2 10 4 25

             

11weli

39 152 68 58.3 5 50 6 90 5 50 6 75

38.4 150.8 69 58.7 5 50 6 75 5 50 5 75

31 148 63 57 4 25 5 75 3 10 5 50

             

12weli

34.5 140 61 51 4 25 3 10 1 5 2 10

33.9 150 67 53.4 3 25 4 50 3 10 4 50

34.8 139.7 62.9 51.7 4 25 2 5 2 5 3 10

42 150.2 68 54.1 5 75 5 50 4 25 5 75

             

13weli

37 146.8 67 52 3 25 3 10 2 10 3 10

46 162 73 54 5 50 6 75 4 25 4 50

36.9 146.5 67 52.2 3 25 3 10 2 10 3 10

45 154.8 72 54 5 50 5 50 4 25 4 50

37 146.8 66.4 52.85 3 25 3 10 2 10 3 10

47 161 73.5 55 5 50 6 75 5 50 5 75

54 146.7 66.3 52.95 3 25 3 10 2 10 3 10

             

14weli

42 153.8 65.4 53 3 25 3 10 1 5 3 25

42.2 153.5 65.9 52.7 3 25 3 10 1 5 3 10

55 167 74 55 5 75 6 75 4 25 5 75

53.2 153.5 65.8 53 5 75 3 10 1 5 3 25

54 168 73.8 55.6 5 75 6 75 4 25 6 75

53.03 167.5 74.5 55.5 5 75 6 75 4 25 5 75

41.9 167.4 72.9 54.85 3 25 6 75 3 25 5 50

53.7 167.5 75 55.2 5 75 6 75 4 25 5 75

53 168 74.7 55.1 5 75 6 75 4 25 5 75

52 169 75.8 55.1 5 75 6 75 4 25 5 75

54.7 167 76 54 5 75 6 75 4 50 4 50

53.9 167.5 75.4 55.5 5 75 6 75 4 25 5 75

             

15weli

48.2 161.8 74 53 3 25 3 25 3 25 3 25

58 174 76.5 55 5 50 6 75 4 25 5 75

48.4 175 77 54 4 25 6 75 4 25 4 50

58.1 172 79.3 55.5 5 50 5 75 4 25 4 50

59.3 170.9 80 55.75 5 50 5 75 4 50 5 75

60 176 78 55.75 5 50 6 90 4 25 5 75

60.1 173 78.8 55.6 5 50 5 75 4 25 5 75

             

             

             

16weli

60 177 80 55 4 50 5 75 4 25 5 50

47.4 162 74.8 53.5 2 10 2 10 2 10 3 10

48 176 78 53.8 2 10 5 75 3 10 3 10

59.7 174.5 77.8 53.75 4 25 5 50 3 10 3 10

56.8 173 78.1 54 4 25 4 50 3 10 4 25
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danarTi 6

        

         

 

ambrolaursa da mis mimdebare soflebSi mcxovrebi gogoebi

asaki
sxeulis

 wona

simaRle

damjdari

simaRle

 fexze

gulmkerdis 

garSemoweriloba

CasunTqvisas

ketles

indeqsi(21)

proporciulobis

koeficienti-87-

92manuvries indeqsi

gulmkerdis 

prop. ganviT. 

Koeficienti

5-8 sm

pinies

indeqsi(10-15)

6  weli

22.75 95 117 57 16.62 23.16 -1.50 37.25

23.2 96.7 116.5 56.5 17.09 20.48 -1.75 36.80

23.25 98 120 57.5 16.15 22.45 -2.50 39.25

23 95.5 117.2 58 16.74 22.72 -0.60 36.20

22.9 94 116.5 56.5 16.87 23.94 -1.75 37.10

24 94 115.2 55.9 18.08 22.55 -1.70 35.30

23.45 98.9 119.2 59 16.50 20.53 -0.60 36.75

23.55 99.5 121.4 59.2 15.98 22.01 -1.50 38.65

24 94.3 115 55.4 18.15 21.95 -2.10 35.60

23.8 100 122.75 60.9 15.80 22.75 -0.48 38.05

23.7 95.5 117 57.35 17.31 22.51 -1.15 35.95

        

         

7 weli

24.5 94.5 122.5 57.2 16.33 29.63 -4.05 40.80

20.8 96 124 57 13.53 29.17 -5.00 46.20

20.8 95.9 123.75 57.8 13.58 29.04 -4.08 45.15

24 96 124 56 15.61 29.17 -6.00 44.00

         

8 weli

22.8 95.13 122.7 54.8 15.14 28.98 -6.55 45.10

27.65 102.43 130 57.9 16.36 26.92 -7.10 44.45

22.55 95.13 122.65 54.75 14.99 28.93 -6.58 45.35

28 101.4 129 58 16.83 27.22 -6.50 43.00

27 101.25 128.75 58.9 16.29 27.16 -5.48 42.85

27.9 100 128 59 17.03 28.00 -5.00 41.10

27.85 102.03 129.6 59.2 16.58 27.02 -5.60 42.55

28.6 102.63 130.2 58.7 16.87 26.86 -6.40 42.90

29.4 103.5 131 59.1 17.13 26.57 -6.40 42.50

28.5 102.1 129.7 58.9 16.94 27.03 -5.95 42.30

         

9 weli

31 105 133 59.1 17.53 26.67 -7.40 42.90

31.1 104.7 132.6 59.5 17.69 26.65 -6.80 42.00

34.4 107.2 135 60 18.88 25.93 -7.50 40.60

31 106 134.3 62 17.19 26.70 -5.15 41.30

         

10 weli

33.8 108.67 137.2 63 17.96 26.25 -5.60 40.40

33.4 108.4 137.3 64 17.72 26.66 -4.65 39.90

28.8 109 137.5 63.9 15.23 26.15 -4.85 44.80

34.2 110 139 63.7 17.70 26.36 -5.80 41.10

34.55 110.3 139.3 64.55 17.81 26.29 -5.10 40.20

34.75 112.5 141 65.2 17.48 25.33 -5.30 41.05

         

         

11 weli

30.9 108.32 140 62.8 15.77 29.25 -7.20 46.30

39 113.9 144.2 67.8 18.76 26.60 -4.30 37.40

38.55 113.7 144 67 18.59 26.65 -5.00 38.45

39 115.11 145.5 68.4 18.42 26.40 -4.35 38.10

45 114.31 144.7 69 21.49 26.59 -3.35 30.70

         

12 weli

42.75 125.1 153 68 18.26 22.30 -8.50 42.25

43 122.2 152 69.5 18.61 24.39 -6.50 39.50

44.5 123 152.5 69.75 19.13 23.98 -6.50 38.25

45 123.5 155 70 18.73 25.51 -7.50 40.00

         

13 weli

38.8 116.7 147.9 67.75 17.74 26.74 -6.20 41.35

38.75 122.85 154 74 16.34 25.36 -3.00 41.25

38.6 116.5 147.7 67.55 17.69 26.78 -6.30 41.55

38.55 128.85 160 75.2 15.06 24.18 -4.80 46.25

39 117.62 147.8 67.9 17.85 25.66 -6.00 40.90

38.52 127.5 159 76 15.24 24.71 -3.50 44.48

55.75 129 160 77.1 21.78 24.03 -2.90 27.15

47 125 155.8 77.75 19.36 24.64 -0.15 31.05

53 126 157 76.3 21.50 24.60 -2.20 27.70

         

14 weli

54 123.9 155.9 76 22.22 25.83 -1.95 25.90

52.4 130 162 77.6 19.97 24.62 -3.40 32.00

51.55 128 160 78 20.14 25.00 -2.00 30.45

57 129 160.7 79.4 22.07 24.57 -0.95 24.30

51.55 127 158.2 80 20.60 24.57 0.90 26.65

57 127.2 159 78.4 22.55 25.00 -1.10 23.60

44 120 152 69 19.04 26.67 -7.00 39.00

43.85 128 160 75.85 17.13 25.00 -4.15 40.30
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15weli

54 128.9 163 77.85 20.32 26.45 -3.65 31.15

63.2 126.8 161 79 24.38 26.97 -1.50 18.80

63.5 127.6 161.8 80.35 24.26 26.80 -0.55 17.95

53.2 135.9 170 83.8 18.41 25.09 -1.20 33.00

63.1 130.8 165 78 23.18 26.15 -4.50 23.90

63.25 133 167.1 80 22.65 25.64 -3.55 23.85

         

16weli

46.75 123.36 156.9 71.9 18.99 27.19 -6.55 38.25

47 123.4 157 71.75 19.07 27.23 -6.75 38.25

55.75 133.8 168 81 19.75 25.56 -3.00 31.25

56 132.9 167 80.75 20.08 25.66 -2.75 30.25

55 132 165.8 79.9 20.01 25.61 -3.00 30.90

56.2 122.8 157 71.8 22.80 27.85 -6.70 29.00

63.1 123 157.2 72 25.53 27.80 -6.60 22.10

63.4 130 164 82 23.57 26.15 0.00 18.60

57.9 135.55 170 83.75 20.03 25.41 -1.25 28.35

         

         
         

 

luxunis xeobaSi mcxovrebi  gogoebi

   
         

asaki
sxeulis

 wona

simaRle

damjdari

simaRle

 fexze

gulmkerdis

 garSemoweriloba

ketlis

indeqsi(21)

proporciulobis

koeficienti-

(87-92

manuvris

indeqsi

gulmkerdis 

prop. 

ganviT. 

Koeficient

5-8 smi

pinees

indeqsi

(10-15)

         

6 weli

22.69 94.5 116.5 56 16.72 23.28 -2.25 37.81

19.2 86 108 53 16.46 25.58 -1.00 35.80

22.7 95 117 55 16.58 23.16 -3.50 39.30

19.1 95.3 117.5 55.4 13.83 23.29 -3.35 43.00

19.3 86.7 108.7 53.8 16.33 25.37 -0.55 35.60

19 85.8 107.8 53.7 16.35 25.64 -0.20 35.10

         

         

7 weli

21.14 90.6 118.6 52 15.03 30.91 -7.30 45.46

24.5 96 124 55.9 15.93 29.17 -6.10 43.60

21 90.8 118.8 52 14.88 30.84 -7.40 45.80

25.2 92 119.9 54.1 17.53 30.33 -5.85 40.60

         

         

8 weli

27.5 95.33 122.9 54.8 18.21 28.92 -6.65 40.60

27.9 100.1 128 58.6 17.03 27.87 -5.40 41.50

23 95.21 122.78 54 15.26 28.96 -7.39 45.78

22.9 95.43 123 54.7 15.14 28.89 -6.80 45.40

23 95.28 122.85 54.2 15.24 28.94 -7.22 45.65

27.54 101.43 129 59 16.55 27.18 -5.50 42.46

27.1 95.19 122.76 54.7 17.98 28.96 -6.68 40.96

27.6 102.41 129.98 60 16.34 26.92 -4.99 42.38

         

         

9 weli

26.4 105 127.8 56 16.16 21.71 -7.90 45.40

26.1 104 127.69 56.1 16.01 22.78 -7.75 45.49

31.5 106 133 62 17.81 25.47 -4.50 39.50

31.1 104 127.8 56.8 19.04 22.88 -7.10 39.90

         

10 weli

33.7 110 138 63.3 17.70 25.45 -5.70 41.00

28.9 104.46 133 58.5 16.34 27.32 -8.00 45.60

29 104.36 132.9 58.8 16.42 27.35 -7.65 45.10

33.7 110.46 139 64 17.44 25.84 -5.50 41.30

32.7 104.16 132.7 58.9 18.57 27.40 -7.45 41.10

34 111.46 140 65 17.35 25.61 -5.00 41.00

28.97 103.86 132.4 58.8 16.53 27.48 -7.40 44.63

         

         

11 weli

38.19 107.61 138 62 20.05 28.24 -7.00 37.81

38.2 120 150 68 16.98 25.00 -7.00 43.80

39 120.4 150.8 67 17.15 25.25 -8.40 44.80

39.2 116 146 68.8 18.39 25.86 -4.20 38.00

38.29 117 147.4 67.7 17.62 25.98 -6.00 41.41

         

         

12 weli

35.98 114.9 144 63 17.35 25.33 -9.00 45.02

42.6 123 153 68 18.20 24.39 -8.50 42.40

43 122.5 152.2 69.1 18.56 24.24 -7.00 40.10

43.5 124.8 154.1 69.5 18.32 23.48 -7.55 41.10

35.5 113.9 143.2 63.8 17.31 25.72 -7.80 43.90

45 123.7 153.6 69.7 19.07 24.17 -7.10 38.90

35.85 114.2 144.1 63.5 17.26 26.18 -8.55 44.75

44 125.9 155 70 18.31 23.11 -7.50 41.00
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13 weli

47.5 128 160 74 18.55 25.00 -6.00 38.50

39 124 155 73.4 16.23 25.00 -4.10 42.60

38 117.85 147.9 67.8 17.37 25.50 -6.15 42.10

48 130 161.4 75 18.43 24.15 -5.70 38.40

47.9 131 162.5 74.5 18.14 24.05 -6.75 40.10

48.2 116.2 147 67.4 22.31 26.51 -6.10 31.40

38.5 116.84 148 67.3 17.58 26.67 -6.70 42.20

         

14 weli

49 132 164 76 18.22 24.24 -6.00 39.00

52 131.55 163.5 76.6 19.45 24.29 -5.15 34.90

53 130.5 162.2 77 20.15 24.29 -4.10 32.20

51 128 159.9 77.7 19.95 24.92 -2.25 31.20

43 127 159.8 77.1 16.84 25.83 -2.80 39.70

43.4 131.7 163.7 76.9 16.20 24.30 -4.95 43.40

50 119 151 69.3 21.93 26.89 -6.20 31.70

42.8 127.9 159.8 80 16.76 24.94 0.10 37.00

         

15 weli

55 133.55 167.7 81 19.56 25.57 -2.85 31.70

54 133.9 168 78.9 19.13 25.47 -5.10 35.10

53.2 133 167.5 80 18.96 25.94 -3.75 34.30

55.05 131.65 165.8 80 20.03 25.94 -2.90 30.75

52 131.75 165.9 79.7 18.89 25.92 -3.25 34.20

52.5 130.55 164.7 80.7 19.35 26.16 -1.65 31.50

53 135.3 168.1 81 18.76 24.24 -3.05 34.10

46 122.2 156.1 72 18.88 27.74 -6.05 38.10

         

16weli

46.1 122.8 157 71.9 18.70 27.85 -6.60 39.00

46.2 134.85 169 82 16.18 25.32 -2.50 40.80

54 134.55 168.75 82.1 18.96 25.42 -2.28 32.65

53.2 134.9 168.4 79.8 18.76 24.83 -4.40 35.40

45 122.7 156.5 71.3 18.37 27.55 -6.95 40.20

52 129.85 164 82.2 19.33 26.30 0.20 29.80

45.7 123.7 155.9 72 18.80 26.03 -5.95 38.20

50 133.9 155 71.8 20.81 15.76 -5.70 33.20

50.2 132 155.3 72 20.81 17.65 -5.65 33.10

ambrolaursa da mis mimdebare soflebSi mcxovrebi vaJebi

    

 18.5 98.1 110 57 15.29 12.13 2.00 34.50

 22 105.1 117 58.1 16.07 11.32 -0.40 36.90

 22.5 105.6 117.5 58.2 16.30 11.27 -0.55 36.80

 18.8 105 117 58 13.73 11.43 -0.50 40.20

 21.5 107.1 119 57.9 15.18 11.11 -1.60 39.60

 18.9 97.9 109.8 56.75 15.68 12.16 1.85 34.15

6 26 113.1 125 59 16.64 10.52 -3.50 40.00

 25 106.28 123 59.1 16.52 15.73 -2.40 38.90

 25.9 107.5 124 58.8 16.84 15.35 -3.20 39.30

7 26 108.2 125 60 16.64 15.53 -2.50 39.00

 27 110.2 130 60.75 15.98 17.97 -4.25 42.25

 27.8 109.2 129 62 16.71 18.13 -2.50 39.20

8 27.9 109 128.7 61.8 16.84 18.07 -2.55 39.00

 32 111.4 135.3 63 17.48 21.45 -4.65 40.30

 32.2 112 135.6 63.2 17.51 21.07 -4.60 40.20

 26.7 114.2 139.2 65.9 13.78 21.89 -3.70 46.60

9 32 112 136 64.55 17.30 21.43 -3.45 39.45

 35.9 113.98 139 65.75 18.58 21.95 -3.75 37.35

 36 112.38 137.4 64.5 19.07 22.26 -4.20 36.90

 35.8 115 140 67 18.27 21.74 -3.00 37.20

 36.2 114.9 139.2 65.9 18.68 21.15 -3.70 37.10

 36 115.2 140.2 68.1 18.31 21.70 -2.00 36.10

 35.5 115.98 141 65 17.86 21.57 -5.50 40.50

 35.8 107.88 132.9 60.8 20.27 23.19 -5.65 36.30

10 37 116.5 141.5 65.75 18.48 21.46 -5.00 38.75

 37 117.1 146 67.5 17.36 24.68 -5.50 41.50

 36.5 117.8 145.8 68 17.17 23.77 -4.90 41.30

11 38 118 147 69 17.59 24.58 -4.50 40.00

 42.1 116 149 67 18.96 28.45 -7.50 39.90

 42 121.5 148.5 67.75 19.05 22.22 -6.50 38.75

 42.5 121.9 148.9 69.55 19.17 22.15 -4.90 36.85

 45 116.8 143.8 60.8 21.76 23.12 -11.10 38.00

 45.4 123 150 69.75 20.18 21.95 -5.25 34.85

 43 114.9 142 61 21.33 23.59 -10.00 38.00

 44.5 125 152 69 19.26 21.60 -7.00 38.50

12 46.1 126 153 68.75 19.69 21.43 -7.75 38.15

 47 123 155 72 19.56 26.02 -5.50 36.00

 47.7 123.8 155.8 72.55 19.65 25.85 -5.35 35.55

 48.2 122 164 74 17.92 34.43 -8.00 41.80

 47.9 125 157 75 19.43 25.60 -3.50 34.10

13 45.9 121 153 74.8 19.61 26.45 -1.70 32.30

 57 123.9 160 71.8 22.27 29.14 -8.20 31.20

 54 125.7 161.6 65 20.68 28.56 -15.80 42.60

 56.8 125.8 162 73 21.64 28.78 -8.00 32.20
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 43 117.8 153 65.8 18.37 29.88 -10.70 44.20

 52.7 127.75 164 73.55 19.59 28.38 -8.45 37.75

 60 133 169.8 78.9 20.81 27.67 -6.00 30.90

 54.6 127.75 164 74.7 20.30 28.38 -7.30 34.70

 54.9 131.8 168 78 19.45 27.47 -6.00 35.10

 55 133.9 170 80 19.03 26.96 -5.00 35.00

 57 128.9 165 67.9 20.94 28.01 -14.60 40.10

 55.8 126.75 162.8 68.5 21.05 28.44 -12.90 38.50

 57.2 133.3 170.6 78.85 19.65 27.98 -6.45 34.55

14 57 132.1 170.55 79 19.60 29.11 -6.28 34.55

 55 133.5 173.5 80 18.27 29.96 -6.75 38.50

 52.9 131.9 172.5 80.5 17.78 30.78 -5.75 39.10

 54 121.8 161.9 74.8 20.60 32.92 -6.15 33.10

 48 122.45 161.57 74.9 18.39 31.95 -5.88 38.67

 53 131.5 162.1 74.9 20.17 23.27 -6.15 34.20

 54 131.2 161.9 74.2 20.60 23.40 -6.75 33.70

 53.5 130 162 74.3 20.39 24.62 -6.70 34.20

15 59 135.75 176 80.55 19.05 29.65 -7.45 36.45

 60 136.75 177 81 19.15 29.43 -7.50 36.00

 55.1 135.3 175.5 80.7 17.89 29.71 -7.05 39.70

 58 135.9 176.1 82 18.70 29.58 -6.05 36.10

 49 122.5 162 74.9 18.67 32.24 -6.10 38.10

16 58 136.5 177 82.4 18.51 29.67 -6.10 36.60

         

         

         
luxunis 

xeobaSi 

mcxovrebi 

vaJebi

        

 18.97 98.2 110 57 15.68 12.02 2.00 34.03

 19 97.7 110.4 56.9 15.59 13.00 1.70 34.50

 18.89 97.9 110.3 56.4 15.53 12.67 1.25 35.01

 22.79 106 117.9 58.7 16.40 11.23 -0.25 36.41

 23 98.8 110.5 56.8 18.84 11.84 1.55 30.70

 22 106.5 118 58.15 15.80 10.80 -0.85 37.85

 21.9 98.77 110.4 56.7 17.97 11.77 1.50 31.80

 18.9 97.9 110.8 56.4 15.40 13.18 1.00 35.50

 21.5 98.4 114.8 56.9 16.31 16.67 -0.50 36.40

 23.5 98.77 120 58.5 16.32 21.49 -1.50 38.00

6 18.1 98.85 110.3 57 14.88 11.58 1.85 35.20

 21.3 108 120.9 56.8 14.57 11.94 -3.65 42.80

 21.2 102.98 119.7 54.5 14.80 16.24 -5.35 44.00

7 25.9 110.2 127 60 16.06 15.25 -3.50 41.10

 23.7 103.9 123.7 56.8 15.49 19.06 -5.05 43.20

 27 110.1 129.9 62.3 16.00 17.98 -2.65 40.60

 28.5 110.5 130 62.4 16.86 17.65 -2.60 39.10

 29 110.75 130.1 62.6 17.13 17.47 -2.45 38.50

8 22.98 104 123.8 56.9 14.99 19.04 -5.00 43.92

 32.8 107 135 64 18.00 26.17 -3.50 38.20

 33.1 108 134.8 65.1 18.22 24.81 -2.30 36.60

 32 106 135.2 65.2 17.51 27.55 -2.40 38.00

9 33.2 108 135 65 18.22 25.00 -2.50 36.80

 35 111.98 137 67 18.65 22.34 -1.50 35.00

 34.3 107.98 133 65.1 19.39 23.17 -1.40 33.60

 36 110 135 65.9 19.75 22.73 -1.60 33.10

 36.45 114.9 140 67.5 18.60 21.85 -2.50 36.05

 34.97 110.5 135.5 67.4 19.05 22.62 -0.35 33.13

 35.8 112.98 138 68 18.80 22.15 -1.00 34.20

10 29 107.8 132.5 60.8 16.52 22.91 -5.45 42.70

 39 123 152 68 16.88 23.58 -8.00 45.00

 38.4 121.9 150.8 69 16.89 23.71 -6.40 43.40

11 31 110 148 63 14.15 34.55 -11.00 54.00

 34.5 114.8 140 61 17.60 21.95 -9.00 44.50

 33.9 123.2 150 67 15.07 21.75 -8.00 49.10

 34.8 114.9 139.7 62.9 17.83 21.58 -6.95 42.00

12 42 124 150.2 68 18.62 21.13 -7.10 40.20

 37 115.2 146.8 67 17.17 27.43 -6.40 42.80

 46 130 162 73 17.53 24.62 -8.00 43.00

 36.9 114.5 146.5 67 17.19 27.95 -6.25 42.60

 45 123 154.8 72 18.78 25.85 -5.40 37.80

 37 114.9 146.8 66.4 17.17 27.76 -7.00 43.40

 47 129 161 73.5 18.13 24.81 -7.00 40.50

13 54 114.8 146.7 66.3 25.09 27.79 -7.05 26.40

 42 117.6 153.8 65.4 17.76 30.78 -11.50 46.40

 42.2 117.8 153.5 65.9 17.91 30.31 -10.85 45.40

 55 130 167 74 19.72 28.46 -9.50 38.00

 53.2 118.05 153.5 65.8 22.58 30.03 -10.95 34.50

 54 131.9 168 73.8 19.13 27.37 -10.20 40.20

 53.03 131.5 167.5 74.5 18.90 27.38 -9.25 39.97

 41.9 131.2 167.4 72.9 14.95 27.59 -10.80 52.60

 53.7 131.8 167.5 75 19.14 27.09 -8.75 38.80

 53 132 168 74.7 18.78 27.27 -9.30 40.30
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 52 131.8 169 75.8 18.21 28.22 -8.70 41.20

 54.7 130.8 167 76 19.61 27.68 -7.50 36.30

14 53.9 131 167.5 75.4 19.21 27.86 -8.35 38.20

 48.2 121.9 161.8 74 18.41 32.73 -6.90 39.60

 58 133.8 174 76.5 19.16 30.04 -10.50 39.50

 48.4 134.8 175 77 15.80 29.82 -10.50 49.60

 58.1 131.7 172 79.3 19.64 30.60 -6.70 34.60

 59.3 130.9 170.9 80 20.30 30.56 -5.45 31.60

 60 135.7 176 78 19.37 29.70 -10.00 38.00

15 60.1 132.7 173 78.8 20.08 30.37 -7.70 34.10

 60 136.9 177 80 19.15 29.29 -8.50 37.00

 47.4 122 162 74.8 18.06 32.79 -6.20 39.80

 48 130 176 78 15.50 35.38 -10.00 50.00

 59.7 131 174.5 77.8 19.61 33.21 -9.45 37.00

16 56.8 131.2 173 78.1 18.98 31.86 -8.40 38.10

danarTi 7

fizikuri ganviTarebis maCveneblebis Sefaseba 
gogonebs Soris dariSxanis moqmedebis zonaSi

kontrolTan 
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 danarTi 8

fizikuri ganviTarebis maCveneblebis Sefaseba vaJebs 
Soris dariSxanis moqmedebis zonaSi kontrolTan

SedarebiT
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muSaobis procesi (m. gagoSiZe da raWis regionis eqimebi: s. 

SarabiZe _ luxunis xeobis eqimi pediatri, m. kobaxiZe _ q. 

ambrolauris raionis eqimi pediatri).

muSaobis procesi citogenetikis laboratoriaSi
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citogenetikosebi: a. zedginiZe, x. gvimraZe, m. anTelava

bavSvTa mosaxleobis janmrTelobis kontroli q. ambro-

laurSi da prevenciuli RonisZiebebis Catareba
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aRniSnul sakiTxTan dakavSirebuli konferenciebis pro-

gramebi da  JurnalebSi  dabeWdili Sromebi

saerTaSoriso  konferencia q. ambrolaurSi
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konferencia siRnaRSi

avtorTa jgufi: n. manjaviZe, a. zedginiZe, m. gagoSiZe
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konferencia baTumSi

konferencia wmida andria pirvelwodebulis saxelobis qar-

Tul universitetSi
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mrgvali magida (daviT gagoSiZe _ prezidetis rwmunebuli 

qvemo svaneTis, leCxumis da raWis regionSi, raWis maJori-

tari deputati: g. enuqiZe avtorTa jgufi:Mmarine gagoSi-

Ze, a. zedginiZe, n. manjaviZe,)

BBC-s Jurnalistebis qarTvel mecnierebTan Sexvedra
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ECOLOGY AND CHILDREN 
(Monitoring and Assessment of the Health State of Children and Adolescents 

Residing in the Arsenic Polluted Environment).

Environment impact on the human health was and will always 
be the major problem of earth science.

The primary and priority direction of the modern pediatrics is 
the study of health state of children and adolescent, living in the 
environment polluted by arsenic . Arsenic, as many ecological haz-
ardous factors, is mutagen and growing organism is particularly 
sensitive to mutagens.

In Georgia, namely in Racha mountainous region (Lukhuni Gorge) 
content of arsenic in the environment considerably exceeds the ad-
missible norms. In this Gorge arsenic was mined and processed for 
many years (1932-1992). The generated wastes were disposed of 
into the Lukhuni River. By the end of the 20th century pollution of 
Lukhuni Gorge by arsenic and its compounds reached catastrophic 
values.

Two groups of school children (7-16 years old) have been inves-
tigated: I - children from Lukhuni Gorge, where arsenic was mined 
and processed for many years;

 II– children living in a distance (>50 km) from the territory of 
arsenic mining (Ambrolauri and surround villages), where arsenic 
pollution is signifi cantly less.

Pediatric monitoring, cytogenetic, hematologic and immuno-
logic investigations and defi nition of arsenic amount in urine and 
blood have been carried out.

 Our investigations detected that:
At the arsenic polluted territory in school age children health 

disorders, visits to the doctor, acute respiratory and other infections 
morbidity frequency are signifi cantly very high (P>0,05) ; average 
data of physical development main indices in girls and boys from 
Lukhuni Gorge (I group) are statistically reliably lower than average 
indices of children and adolescents from group II; reliable diff erence 
due to physical development, harmony and somatotype can be ob-
served. Quantity of children with disharmonies and micro-somatic 
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development also is more in Lukhuni Gorge than in Ambrolauri and 
its surrounding villages (p>0.005).

Acute respiratory infection relative and attributive risk is high in 
arsenic activity zone as in parents, also among children (p<0.05).

Increase of pathological pregnancy risk in mothers are observed 
and among children are stated high visits to the doctor with respi-
ratory infections ((RR=47,32; CI:15,44-145,03; RR=90,07; CI:12,78-
634,62).

Also the high risk of morbidity development is found in Acute 
respiratory infection with multi-localization, other acute infectiions 
(RR=51,39; CI: 7,32-360,96), atopic dermatitis, (RR=1,41; CI:1,06-
1,88), allergic rhinitis (RR=1,41; CI:1,06-1,88), conjunctivitis (RR=1,55; 
CI:1,14-2,10), acute obstructive laryngitis (RR=1,58; CI:1,14-2,18). 

To prove that mutagen (arsenic) is the main reason of deference 
received in investigated two groups of children indices, the cyto-
genetic researches were carried out, as mutagen impact is mainly 
proved by cytogenetic disorders.

Chromosomal aberration and increased level of micronuclei in 
lymphocytes and buccal cells indicate on mutagen impact.

Correlation between cytogenetic disorders and high morbidity of 
acute respiratory infections was detected (R=0,789; p<0,000001).

To prove that mutagenic infl uence was caused by arsenic, the 
level of it was estimated in blood and urine. In children from Luk-
huni, level of arsenic was increased.

Also hematological and immunological indices were studied. . 
Hematological (moderate monocytosis) and immunological chang-
es signifi cantly decreased T1 and T act, T sup tendency increase and 
Ig A signifi cant decrease) confi rmed out assumption that polluted 
environment infl uence children adaptative features.

We suppose that the complex investigation model created by us 
to value people health state in arsenic polluted environment can be 
used in other regions in case of environment pollution with diff er-
ent mutagens. 

To prove chemical mutagenic infl uence for research of big co-
horts can be used eff ective and sensitive new, accessible, economi-
cal noninvasive test- buccal micronuclei method.



113

 In case if in population of polluted environment the disorders 
are detected it is necessary to liquidate the source to improve the 
situation what means toxins neutralization and territory remedia-
tion. Simultaneously it is necessary to carry out appropriate preven-
tive procedures.
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