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                       SSeessaavvaallii 
 

miuxedavad imisa, rom adamianis organizmi ga-

moirCeva TviTregulaciis didi unariTa da gark-

veul wilad daculia garemos pirdapiri zemo-

qmedebisagan, igi garemodan savsebiT izolirebuli 

ar aris. is ki ara da, adamiani arc Tu iSviaTad 

qvecnobierad Tavis Tavs TviTonve ayenebs did 

zians ase magaliTad, alkoholsa da Tambaqos 

borotad gamoyenebas SeuZlia Searyios adamianis 

janmrTeloba, xolo sworad organizebuli, dozi-

rebuli datvirTvisas ki adamianis aRnagoba da 

janmrTeloba SeiZleba ukeTesobisken Seicvalos. 

kargadaa cnobili, rom kunTovani sistema 

varjiSiT moculobaSi izrdeba, aseve diddeba 

kapilarebis saerTo sigrZec, xolo regularuli 

curviTa da sirbiliT farTovdeba gulmkerdis 

Rru. magram unda gavixsenoT, rom adamianis age-

bulebis Sesaxeb yovelgvari cnobaric, ise rogorc 

sxva cocxali organizmebisa Tavisive sxeulis 

ujredebSia lokalizebuli da swored am gasaocar 

TaviseburebaSi imaleba didi saSiSroebac da ai, 

ratom. rogorc cnobilia, gamudmebiT izrdeba ga-

remo pirobebis mavne zemoqmedeba, romelsac SeuZ-

lia daarRvios memkvidruli informacia, romelTa-

gan pirvel rigSi aRsaniSnavia radiacia da mavne 

qimiuri nivTierebebiT dabinZurebuli garemo. XX 

saukunis bolos eqimebis mier ukve aRwerilia 4000-

mde anomaliebi, romelTa umravlesobis sixSire 

aris 1:1000. 
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amasTan, adamianis genetikaSi mopovebuli war-

matebebi ufro da ufro popularuli xdeba da 

eqimebi ukve menoTerapiasa da mravali Tandayo-

lili anomaliebis koreqciaze saubroben. adamians 

cxadia ainteresebs Tu rogor vlindeba Tandayo-

lili anomaliebi da zogierT kiTxvaze pasuxi 

mkiTxvelma SeiZleba am wignSic ipovos. es wigni ar 

warmoadgens srul samedicino cnobars da arc 

TviTmaswavlebels studentebisTvis. yvela aq mo-

tanili magaliTi SeiZleba CaiTvalos, rogorc 

popularuli narkvevi genetikaSi, romelsac SeuZ-

lia miiqcios mkiTxvelis yuradReba da miiRos 

zogierTi praqtikuli rCeva. 
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uujjrreeddeebbii,,  cciilleebbii  ddaa  ggeenneebbii  

 

Cveni sxeuli, rogorc aristotele ambobs, 

aris ujredebis saxelmwifo, sadac yoveli ujredi 

cilebis mwarmoebeli miniaturuli fabrikaa.         

cilis molekula mogvagonebs mZivebis grZel asx-

mas. calkeuli mZivis marcvlis rols 20 sxvadasxva 

saxis aminomJava asrulebs, romlebTac SeuZliaT, 

nebismieri rigobiTi TanmimdevrobiT daukavSirdnen 

erTmaneTs, aminomJavebis amgvari dakavSirebis sa-

fuZvelze ki cilis milionobiT nairgvari mole-

kula miiReba. saSualo zomis cilis molekulaSi 

daaxloebiT 100-200 aminomJava Sedis. 

cila warmoadgens erT-erT ZiriTad saSen ma-

salas, romlisganac Sedgebian ujredebi da Cveni 

sxeulis mravali nawili. magaliTad, kunTis boWko, 

myesi, iogebi, Tmebi da frCxilebi ZiriTadad ci-

lebisagan aris agebuli. zogierTi cila organizmSi 

transportis rols asrulebs. mag: hemoglobini 

Sedgeba cila globinisa da hemis oTxi molekulis-

gan. hemis molekulas, romelic rkinis atoms Sei-

cavs, axasiaTebs unari SeierTos da gasces Jang-

badis molekulaT organizmSi hemoglobini mniSvne-

lovan rols asrulebs; igi Jangbadis gadamtania da 

monawileobs naxSirmJavas transportirebaSi. gansa-

kuTrebuli cilebi aRiqvamen sinaTlesa da fers, 

sxvebi xels uwyoben nervuli signalebis gatarebas, 

mesameni _ imunoglobulinebi _ ebrZvian ucxo mik-

roorganizmebs. mravali cila warmoadgens fer-

ments, romelTa gareSec SeuZlebeli iqneboda 
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saWmlis moneleba da yvela im procesebis war-

marTva, romelic nivTierebaTa cvlis dros xdeba. 

gadauWarbeblad SeiZleba vTqvaT, rom ujredi _ 

Cveni sxeulis es miniaturuli fabrika _ cilebis 

meSveobiT qmnis yvela Tavis molekulas. 

varaudoben, rom mravalujrediani organizmis 

calkeuli ujredi, adamianis ujredis CaTvliT, 

Seicavs sami aTasamde sxvadasxva cilas. 

organizmis cilebis aminomJavuri Sedgenilo-

bis Sesaxeb informacia Cawerilia maTi dnm-is 

polimerul molekulaSi. nebismieri polimeri ki 

Sedgeba monomerebisagan _ mZivis marcvlebisagan _ 

romlebic erTdebian ufro rTuli konstruqciis 

saxiT. dnm-is monomerebs uwodeben nukleotidebs, 

ramdenadac dnm-is molekula ZiriTadad ujredis 

birTvSi imyofeba, romelsac popularul enaze 

`sicocxlis molekulas~ uwodeben, mas xSirad 

adareben grZel teqsts, Cveulebrivi teqstisagan 

gansxvavebiT, es sicocxlis molekula mxolod 

oTxi asosagan Sedgeba. esenia: adenini, Timini, gua-

nini, citozini. es asoebi dnm-is ZafSi xazobrivad 

arian ganlagebuli da warmoqmnian erTian grZel 

`striqons~. azotovani fuZis yoveli sameuli-

tripleti akodirebs erT aminomJavas. dnm-is monak-

veTs, romelSic erTi romelime cilis molekulis 

Sesaxeb amgvaradaa Cawerili informacia, geni 

ewodeba. sxvanairad rom vTqvaT, yoveli calkeuli 

cilis Sesaxeb informacia Cawerili da Senaxulia 

dnm-is molekulaSi. dnm-is molekula orjaWviania 

da Sedgeba RerZis irgvliv spiralurad daxveuli 
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jaWvisagan. erT jaWvze arsebul adenins ukavSir-

deba meore jaWvis pirispir mdgomi Timini ormagi 

wyalbaduri bmiT, xolo guanini citozinTan _ sam-

magi wyalbaduri bmiT. Cveni sxeulis yovel uj-

redSi aris patara organoidi, romelSic loka-

lizebulia dnm-is molekula. dnm-is molekulaSi ki 

Cawerilia informacia Cveni sxeulis yvela cilis 

Sesaxeb. yovelTvis, rodesac ujreds sWirdeba ne-

bismieri cilis molekulis axali asli, am cilis 

Senebis Sesaxeb informacia birTvidan gamoitaneba, 

cilis sinTezi ki citoplazmaSi xorcieldeba. 

amgvarad, ujredis birTvi mogvagonebs kompi-

uters, romlis mexsierebaSic inaxeba sxvadasxva 

cnoba, monacemi da sabuTi. ujredis mTel geneti-

kur informacias genotipi ewodeba. am informaciis 

garegani gamovlineba e.i. iseT maCveneblebs, 

rogoricaa zoma, feri, forma Seadgenen fenotips. 

fenotipi aris organizmis niSnebis erToblioba, 

romlebic SeiZleba aRiricxos, aiwonos da gaizo-

mos. 

dnm-is molekulaSi erTi jaWvis nukleotide-

bis zusti da garkveuli kavSiri meore jaWvis nuk-

leotidebTan umniSvnelovanesi pirobaa ujredis 

swori muSaobisaTvis. dnm-is teqstSi erTaderTma 

Secdomamac SeiZleba seriozuli mutacia gamo-

iwvios, ramdenadac, rogorc zemoT iTqva, yoveli 

tripleti (sami nukleotidis erToblioba) erT ami-

nomJavas akodirebs da dnm-is molekulaSi erTi 

tripletis Secvla gamoiwvevs erTi aminomJavas 

Secvlas sxva aminomJaviT, da Tu es aminomJava (ro-
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melic Seicvala) cilis molekulaSi gadamwyvet 

rols asrulebs, maSin am Secvlil aminomJavas 

matarebeli cilis muSaoba arsebiTad darRveuli 

iqneba; sxva sityvebiT rom vTqvaT, dnm-Si momxdar 

`Secdomas~ SeuZlia sabediswero roli iTamaSos 

adamianis janmrTelobis darRvevaSi. ase magaliTad, 

radiaciis maRali dozebiT, Warbi ultraiisferi 

sxivebiT an kancerogenuli nivTierebis zemoqmede-

bis Sedegad warmoiqmneba esa Tu is dazianeba 

ujredis dnm-is im ubanSi, romlis genebic akodi-

reben sasicocxlod mniSvnelovan funqciebs. e.i. 

Tu dazianda im cilebis makodirebeli genebi, 

romlebic ujredis cxovelmoqmedebis normalur 

mimdinareobas ganapirobeben, igi SeiZleba, dra-

matuli aRmoCndes individisaTvis. ukeTes SemTxve-

vaSi ujredi wyvets aucilebeli funqciis Ses-

rulebas, xolo uares SemTxvevaSi aseTma ujredma, 

SeiZleba, daiwyos ukontrolo gamravleba, rac sim-

sivnis ganviTarebis sawyisi gaxdeba. 

  
  

ggeenniioosseebbii  
 

oqsfordis leqsikonis mixedviT geniosoba 

aris garkveuli inteleqtualuri Zala, Semoqmede-

bis garkveuli da uCveulo unari, romelic 

moiTxovs warmosaxvasa da originalur azrovnebas. 

amasTan, geniosobis erT-erTi ZiriTadi da um-

Tavresi damaxasiaTebeli niSania fantastikuri 

Sromisunarianoba. 
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ismis kiTxva: SeiZleba, Tu _ ara, rom zeaR-

matebul Sromisunarianobas safuZvlad edos raime 

fiziologiuri Tviseba? 

1927 wels inglisSi gamovida g. elises 100 

gverdiani wigni saxelwodebiT: `britaneTis genio-

sebis gamokvlevani~, romelSic miTiTebuli iyo im 

kavSirebze, romelic, misi azriT, unda arsebuliyo 

inglisel geniosebisaTvis damaxasiaTebel daava-

deba _ nikrisis qarsa (podagra) da geniosobas Soris. 

mecnierTaTvis garda azrTa sxvadasxvaobisa, es sa-

kiTxi amouxsneli rCeboda. 

unda aRvniSnoT, rom elise Tavis varaudSi ar 

gaxldaT originaluri da ai ratom: jer kidev Zvel 

droSi SemCneuli iyo, rom nikrisis qariT iyvnen 

daavadebulni imdroisaTvis cnobili pirovnebebi, 

imperatorebi, mxedarTmTavrebi, admiralebi, filo-

sofosebi ... am  daavadebis mizezs ki xedavdnen 

nakleb moZravi cxovrebis wesSi, Warb WamaSi, sas-

melis borotad gamoyenebaSi da rac mTavaria 

Zlier gonebriv datvirTvaSi.  

xafangi fexebisTvis _ jer kidev hipokrate 

cdilobda aexsna am ucnauri daavadebis e.w. pada-

gris (berZ. podos _ fexi, ager _ xafangi) mizezi. WeS-

maritad `padagris~ Zlieri Seteva azianebs terf-

falangis saxsars. Zveli berZnebi, imis mixedviT, 

Tu romel adgilebSi vlindeboda padagris Seteva, 

arCevdnen `gonagrus~ _ muxlis dazianebas da `oma-

grus~ _ mxris saxsris dazianebas. 

sadReisod aseTi saxelwodebebi daviwyebas 

mieca. mogvianebiT romaeli eqimi haleni Tvlida, 
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rom padagras iwvevs sisxlSi arsebuli raRac to-

qsikuri nivTiereba, romelic saxsrebSi ganuwyvet-

liv Semodis wveT-wveTobiT. 

aseTi Sexedulebis safuZvelze gaCnda am daa-

vadebis axali saxelwodeba gutta (laTinurad wveTi). 

amis Semdeg safrangeTSi dRemde padagras uwodeben 

goutte-s, germaniaSi _ goat-s, italiaSi _ gotta-s. 
haleni marTali aRmoCnda, roca saubrobda 

sisxlSi arsebul toqsinebze, Tumca, amis miuxeda-

vad maSin sabolood mainc ver gairkva padagris 

warmoSobis mizezebi. 

1776 wels Selma aRmoaCina SardmJava, romelic 

warmoiqmneboda padagriT daavadebulebSi, man medi-

kos-qirurgTa sazogadoebis SromebSi gamoqveynda 

narkvevi, sadac ewera, rom padagriT daavadebul 

adamianTa sisxli mudmivad Seicavs SardmJavas  na-

triumis uratebis saxiT, romelTaganac warmoiqm-

neba kristalebi. Tavisi varaudi daamtkica efeqtu-

ri eqsperimentiT: man padagriT daavadebul ada-

mianis sisxlSi Seiyvana Cveulebrivi Zafi da Seam-

Cnia, rom Zafze SardmJavas kritalebi grovdeboda. 

1899 wels damtkicda, rom swored es Krista-

lebi iwvevdnen padagriT daavadebul adamianebSi 

saxsrebis anTebas. 

unda aRvniSnoT, rom saxsrebSi marilebis da-

grovebaze miuTiTebda Sua saukunis droindeli 

eqimi da naturalisti paracelsi. is amtkicebda, 

rom padagriT daavadebulTa saxsrebi dasawyisSi 

iJRinTeba mwvave lorwovani webovani nivTierebiT _ 

tartarusiT. 



 
12 

RRaammee  wwaammeebbaaSSii  
 

 dResdReobiT kargad aris cnobili, rom 

SardmJava aris purinebis _ guaninesa da adeninis _ 

anu dnm-is oTxi azotovani fuZidan am oris daSlis 

saboloo produqti. cnobilia, rom ucxo dnm-i 

Cvens organizmSi xvdeba sakvebTan erTad da niv-

TierebaTa cvlis Sedegad iSleba monomerebad, 

amaTgan guanini da adenini iSleba SardmJavamde, 

amas emateba ujredSi sakuTari `valmoxdili~ dnm-

is daSlis dros warmoqmnili SardmJavac da, 

SeiZleba, bolos SardmJava ufro martivi naerTe-

bisaganac warmoiqmnas. 

gamoirkva, rom zogierT ZuZumwovaras aqvs 

specialuri fermenti e.w. urikaza, romelic Slis 

SardmJavas, adamianSi ki es fermenti jer aRmoCe-

nili ar aris. raki asea, SardmJava, TiTqosda, au-

cileblad unda grovdebodes adamianis organizmSi, 

magram es ase ar xdeba, radgan is ifiltreba Tirk-

melebSi da organizmidan yoveldRiurad gamoidev-

neba SardTan erTad 85%-is raodenobiT. miuxeda-

vad amisa, organizmSi purinebis daSlis Sedegad 

warmoqmnili SardmJava sisxlSi, TiTqmis, imave 

raodenobiT Sedis, magram sisxlSi ki ar rCeba, ara-

med kvlav TirkmelebSi ifiltreba da SardTan er-

Tad gamoidevneba. aseTi cvlis Sedegad SardmJavas 

koncentracia metnaklebad erT donezea SenarCu-

nebuli organizmSi (norma 0,6-0,7 gr.). rodesac 

sisxlSi SardmJavas done izrdeba, mas hiperurike-

mias uwodeben. normidan gadaxra usimptomod mim-
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dinareobs, magram Tu mateba gaizarda 10-jer, 20-

jer, 30-jer, maSin padagris ganviTareba gardau-

valia da adamianis sisxlSi ukve aris ara 1-2 gr., 

aramed 30 gr. padagris dros tkivilebi imdenad 

autanelia, rom msubuq sabansac ver itans avad-

myofi. mas ewyeba cieb-cxelebis msgavsi Seteva tem-

peraturiT. 

SardmJavaze, rogorc mastimulirebeli pada-

grasa da aqtiur gonebriv muSaobas Soris SesaZlo 

kavSiris arsebobaze pirvelad miuTiTa ingliselma 

mkvlevarma e. ervinma Tavis SromaSi `adamianis war-

moSoba~, romelic gamoaqveyna Jurnal `Nature~-Si. 
man yuradReba miaqcia SardmJavas, kofeinisa da 

Teobrominis struqturebis msgavsebas. kofeinisa 

da Teobromins SeuZlia, adamianis gonebrivi aqti-

vobis stimulacia, imitom, rom es nivTierebebi 

tvinis ujredebSi inhibireben (Trgunaven, asuste-

ben) ferment diesterazas moqmedebas, fosfodi-

esteraza Tavis mxriv axSobs meore naerTs _ cik-

lur-adeninmonofosfats (c-amf).  

cikluri _ adeninmonofosfati warmoiqmneba 

ujredSi Semosuli yvela SesaZlebeli signalebis 

Sedegad, rac mraval Sidaujredul procesebis 

universalur aqtivacias iwvevs. 

maSasadame, Tu SardmJavas aqvs kofeinisa da 

Teobrominis analogiuri moqmedebis efeqti, maSin 

padagriT daavadebulTa sisxli, romelSic 

SardmJava 20-30-jer metia vidre es normaSia, ga-

mudmebiT unda astimulirebdes aseTi adamianebis 

gonebriv da fizikur aqtivobas. 
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ggiiggaanntteebbii  ddaa  qqoonnddrriisskkaacceebbii  
 

wignSi `endokrinologiis saidumloeba~ sauba-

ria gigantebsa da qondriskacebze. XX saukunis 

meore naxevarSi ilonis StatSi mcxovrebi robert 

uadli 22 wlis asakSi 286 sm. simaRlisa iyo, xolo 

woniT _ 200 kg. igi Tavisi ojaxis wevrebze 2-jer 

maRali iyo. qalebs Soris yvelaze maRali Cineli 

beng-bindi gaxldaT, misi simaRle 244 sm-s Sead-

genda. mamakacebSi qondriskacad iTvleba 130 sm-mde 

simaRlis mamakaci, qalebSi ki 120 sm.-mde simaRlis 

qali. statistikis mixedviT 1 qondriskaci modis 

15000 axalSobilze. msoflioSi erT-erTi yvelaze 

dabali qali 19 wlis asakSi 60 sm. simaRlisa iyo. 

baratis simaRle, romelic XIX saukunis meore 

naxevarSi daibada, 51 sm. iyo, xolo yvelaze patara 

mamakaci  amerikeli kalvin filipsi _ 57 sm. 

unda aRvniSnoT, rom zogjer TavianTi qon-

driskacobis wyalobiTa da uCveulo garegnobiT 

cnobilebi xdebian: kerZod, qondriskacebs Soris 

cnobili msaxiobi gaxda herve vileCeizi, romelmac 

tagus roli Seasrula amerikul teleserialSi _ 

`fantastiuri  kunZuli~, aseve cnobili gaxda 

cirkis msaxiobi Carlz Servuli stritoni, romlis 

simaRle 100 sm iyo. man mTeli evropa moiara, xolo 

1857 wels, roca gadawyvita, daqorwinebuliyo 

momxibvlel qondara gogonaze _ lafina uoren bam-

pze _ misi qorwili sezonis saocar Soud gadaiqca.          
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ra aris qondriskacobis mizezi? ratom xdeba 

normidan amgvari gadaxrebi? amis gagebaSi dagvex-

mareba Tundac skolis anatomiis saxelmZRvanelo. 

adamianis xerxemali 33-34 malisagan Sedgeba, 

romlebic naxevrad moZravad erTmaneTTan Tanmim-

devrobiT malTaSua xrtilebiT aris dakavSire-

buli. TiToeuli mala Sedgeba sxeulis, wina da 

ukana rkalisa da rkalebs Sorisi malis xvrelisa-

gan, romelTa erTobliobiT warmoiqmneba xerxemlis 

arxi zurgis tvinisaTvis. adamianis ConCxi metis-

metad srulyofili sainJinro konstruqciaa. sak-

marisia, vTqvaT, rom zeda kidurebi Sedgeba 32 

sxvadasxva Zvlisgan, umetesoba patara Zvlebia (ma-

jis, nebis, TiTebis falangebi), qveda kidurebi 

Sedgeba 31 Zvlisagan, umetesoba terfis wina da 

ukana wvrili Zvlebia. aRsaniSnavia, rom zogierTi 

geni akodirebs im SemaerTebeli qsovilis cilebs, 

romlebic ConCxis SemadgenlobaSi Sedis. sxvebi 

warmoadgenen maregulireblebs, e.i. garkveul 

rols asruleben embriogenezSi, Zvlebis formire-

baSi da gavlenas axdenen Zvlebis sigrZesa da 

sisqeSi zrdaze (Zvalsazrdela). 

Zvali, adamianis organizmSi aris cocxali 

warmonaqmni, romelsac aqvs TandaTanobiTi zrdis 

unari. Zvals, motexilobis dros, SeuZlia, Sexor-

ceba, ara cocxal warmonaqmnebs ki es ar SeuZliaT. 

nebismieri Zvali aris Zvlis ujredebis _ osteo-

citebis _ `moRvaweobis~ Sedegi. mravali osteo-

citi da maT mier gamoyofili ujredSorisi niv-

Tiereba warmoqmnis Zvlovan qsovils (myari Semaer-
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Tebeli qsovili, romelic SemaerTebeli qsovilis 

saxesxvaobaa). nebismieri Zvali garedan dafarulia 

mkvrivi garsiT e.w. ZvalsazrdelaTi, masSi arse-

buli Zvlis ujredebi _ osteocitebi `muSaoben~ 

ise, rogorc kalatozebi mSeneblobaze, isini qmnian 

sul axal-axal firfitebs kalciumis marilebisgan, 

romlisganac TandaTanobiT yalibdeba Zvlis mkvri-

vi nawilebi, ris Sedegadac Zvali izrdeba sisqeSi. 

rac ufro intensiurad muSaoben osteocitebi, miT 

ufro swrafad mimdinareobs Zvlis zomaSi gazrda-

gadideba. 

osteocitebis nawili e.w. osteoblastebi, 

romlebic ganlagebulni arian lulovani Zvlebis 

boloebsa da sxeuls Soris e.w. epifizur xrtilSi 

(zrdis zonaSi mag. mxris Zvalis sxeulsa da Tavs 

Soris) iwyeben Zvlis sigrZeSi gazrdas. xolo os-

teocitebis mesame jgufi e.w. osteoklastebi Slian 

Zvals. aseTi procesi aucilebelia ConCxis nor-

maluri zrda-ganviTarebisaTvis. aRsaniSnavia, rom 

Rruiani (milisebri) Zvlebis sigrZeSi zrdis mixed-

viT maTi Rruc izrdeba (amas keTilsindisierad as-

ruleben klastebi). 

vaJebSi ConCxis zrda yvelaze intensiurad 

xdeba 15-16 wlis asakSi da mTavrdeba 20-24 wlisT-

vis. gogonebSi ki yvelaze intensiurad ConCxi 12-13 

wlis asakSi izrdeba da mTavrdeba 18-22 wlisTvis. 

50 wlamde mozrdili adamianis simaRle ucvleli 

rCeba, xolo Semdeg yoveli aTi wlis bolos 1-2 sm-

iT mcirdeba. adamianis saSualo simaRle mosaxleTa 

zogierT eTnikur jgufebSi 135 sm-dan 178 sm.-s 
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Soris meryeobs. miuxedavad zemoT aRniSnulisa, 

zogjer ibadebian Zalian patarebi _ qondarebi, 

zogjer ki _ Zalian maRlebi. 

petre pirveli Tvlida, rom simaRle Tanday-

olili niSania da imisaTvis, rom saSualo da cota 

maRali jariskacebi hyoloda, awarmoebda iZulebiT 

qorwinebas maRal qalebsa da mamakacebs Soris 

(cdilobda, gamoeyvana jariskacebis `jiSi~, magram 

am mefuri ideisagan araferi gamovida). 

aRsaniSnavia, rom osteocitebisa da organiz-

mis yvela sxva ujredebis muSaobaze upirveles 

yovlisa pirdapir gavlenas axdens ara genebi, ara-

med zrdis hormoni _ somatotropini (berZ. coma _ 
sxeuli, tropos _ zrda. somatotropini aris cila, 

romelic warmoiqmneba Sinagani sekreciis jirkval 

hipofizSi, es jirkvali Tavis qalaSi mdebareobs da 

aris tvinis danamati). hipofizi garda zrdis hor-

monisa gamoyofs kidev 10-mde  sxvadasxva hormons. 

hipofizis kavSirs adamianis zrdaSi mecnie-

rebma yuradReba miaqcies XVIII saukunis bolos, ma-

gram is, rom hipofizis funqciaSi gadamwyvet rols 

asrulebda cila, mxolod XX saukuneSi daamtkices. 

cila hormoni-somatotropini Sedgeba 191 ami-

nomJavisagan. roca es hormoni mcire raodenobiT 

gamoiyofa iwvevs qondriskacobas da uwodeben hi-

pofizarul nanizms. zrdis hormonis normaluri 

Semcveloba sisxlSi Seadgens _ 3,8±0,2 ng/ml, maSin 

roca qondriskacebSi is 1,3±0,3 ng/ml-dea Semcire-

buli. 
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unda aRiniSnos, rom qondaroba mravali 

mizeziT, SeiZleba, iyos gamowveuli, zogjer es 

mizezi, SeiZleba, veZeboT fsiqo-socialur sfero-

Si an hipofizis simsivneSi. zrdaSi dabrkolebas 

xels uwyobs sxvadasxva daavadebac, mag. gulis 

manki, Tirkmelebis, filtvebis daavadeba, zrdis 

vitaminebis nakleboba, aseve Tavis travmebi gansa-

kuTrebiT ki sakeisro mSobiarobis dros. 

arsebobs Tandayolili autosomur-dominantu-

ri daavadeba, romelic statistikurad 1:10000 _ 

sixSiriT gvxvdeba. am daavadebis dros xrtilovani 

qsovili ar viTardeba, rac iwvevs formirebadi 

Zvlebis damoklebasa da xerxemlis gamrudebas, 

ramdenadac malebi ver iZenen aucilebel simkvrive 

_ simtkices. am daavadebis dros embrionebis nawili 

jer kidev dabadebamde iRupebian. cocxlad darCe-

nil aseT avadmyofebSi SeimCneva Sublis SesamCnevad 

win wamowevac. 

zrdis hormonTan dakavSirebuli qondris-

kacoba xSiad gamowveulia zrdis hormonis makodi-

rebel genSi sxvadasxva saxis darRvevebiT, mag. dnm-

is nawilis dakargva (delecia). es daavadeba 

memkvidreobs recesiuli memkvidruli tipiT. aR-

niSnuli wertilovani mutaciebi somatotropinis 

genSi memkvidreobs dominanturi tipiT. am dros 

TviTon zrdis hormoni normalurad gamomuSavdeba, 

magram misi gamoyeneba sustad xdeba da genetikuri 

TvalsazrisiT Wreli suraTi miiReba. es siWrele 

kidev imiTac aris ganpirobebuli, rom hormon 

somatotropinis sinTezze gavlenas axdens hi-
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pofizSi warmoqmnili zogierTi sxva hormoni, mag. 

hipofizis ujredebSi hormoni somatotropinis ga-

moyofas astimulirebs e.w. rilizing faqtori da 

bolos unda davumatoT, rom TviT zrdis hormoni 

uSualo gavlenas ar axdens ujredebis intensivo-

baze, es hormoni astimulirebs RviZls, raTa gamo-

yos gansakuTrebuli nivTiereba e.w. somatomedini, 

romelic xels SeuSlis somatomedinis sinTezs, aR-

niSnulic aseve, SeiZleba, gaxdes qondriskacobis 

mizezi. vidre adamianSi jer kidev ConCxis zrda ar 

damTavrebula, qondriskacoba, SeiZleba, Tavidan 

iqnes acilebuli zrdis hormonis ineqciiT. 

adamianebs, romlebSic zrda dasrulebulia 

da ama Tu im mizezis gamo zrdis hormoni Warbad 

gamoiyofa, aranakleb usiamovnebas ayenebs. mag. am 

dros viTardeba daavadeba akromegalia, romlis 

yvelaze gavrcelebuli mizezia hipofizis simsivne, 

am dros zrdis hormonis produqcia izrdeba, rac 

iwvevs xelis mtevnis, quslis, qveda ybis, cxvirisa 

da enis gazrdas, saxis gafarToebas. 

aRsaniSnavia, rom normaSi asakTan erTad 

zrdis hormonis sinTezi mcirdeba da sibereSi, 

TiTqmis, wydeba. 
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mmaarrffaanniiss  ssiinnddrroommii  
 

marfanis sindromi autosomur-dominanturi 

tipis daavadebis magaliTia. misi sixSire ar aRe-

mateba 1:10000. marfanis sidromi pirvelad aRweres 

1886 wels. igi viTardeba SemaerTebeli qsovilis 

dazianebis Sedegad. dadgenilia, rom am daavadebas 

safuZvlad udevs cila-fibrilinis genis mutacia. 

aRniSnuli cila Sedis SemaerTebeli qsovilis Se-

madgenlobaSi da uzrunvelyofs mis drekadobas. 

cila fibrilinis geni lokalizebulia meTxuTmete 

qromosomis grZel mxarSi (15 q21). klinikuri su-

raTidan gamoirCeva organizmis sami saxis dazia-

neba:  

1. sayrden-mamoZravebeli sistemis,  

2. gulsisxlZarRvTa sistemis,  

3. mxedvelobis organosi.  

marfanis sindromiT daavadebul avadmyofs 

Semdegi saxis damaxasiaTebeli garegnoba aqvs: didi 

simaRle da asTeniuri sxeulis agebuleba, 

dazianebuli aqvs sayrden-mamoZravebeli sistema. 

SemaerTebel qsovilSi arCeven sam komponents:  

1. ujreduli elementebi,  

2. kolagenuri, elastiuri da retikuluri 

boWkoebi,   

3. amorfuli ZiriTadi nivTiereba.                      

SemaerTebeli qsovilis rTuli struqtura 

misi genetikuri bunebiTaa ganpirobebuli da de-

feqtebi mis biosinTezsa da daSlaSi iwvevs 

sxvadasxva saxis memkvidrul daavadebebs, romelTa 
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Soris aRsaniSnavia marfanis sindromi. es daavadeba 

xasiaTdeba SemaerTebeli qsovilis sistemuri da-

zianebiT. am daavadebis dros ziandeba kolagenuri 

da elastiuri boWkoebi. marfanis sindromiT 

daavadebuli adamianebi rogorc zemoT aRvniSneT 

arian maRlebi da aqvT asTenikuri sxeulis age-

buleba, aqvs grZeli qveda kidurebi, mokle da 

Zabrisebri formis gulmkerdis yafazi, axasiaTebs 

xerxemlis gamrudeba (sqoliozi, kifozi), hiper-

moZravi saxsrebi, brtyelterfianoba, aqvT grZeli, 

obobasnairi TiTebi, arcTu iSviaTad aqvT barZayisa 

da diafragmis Tiaqari, Tandayolili gulis manki, 

aortis anevrizma, Tvalis miopia, moZravi broli, 

kataraqta, sielme, Tvalis feradi garsis gansxva-

vebuli Seferiloba (heteroqromia), Tirkmelebis 

daweva, siyruemde daqveiTebuli smena. fsiqikuri 

da gonebrivi ganviTareba normaluria. sicocxlis 

xangrZlivoba ganisazRvreba gulsisxlZarRvTa sis-

temis dazianebis xarisxiT da aseve aortis anevriz-

miT. adamianis yvelaze msxvili arteria aorta ga-

modis ara marcxena, aramed marjvena parkuWidan, 

amitom ver uZlebs masSi gadmosrolili arteriuli 

sisxlis wnevas da misi kedlebi nebismier dros 

SeiZleba gaskdes. miuxedavad amisa, marfanis sin-

dromi zogierT adamianSi SedarebiT naklebi simZi-

miT mimdinareobs.                                               

erTaderTi `kompensacia~, romelsac marfanis 

sindromiT daavadebuli adamiani iRebs Tavisi mank-

isaTvis sisxlSi hormon adrenalinis maRali Sem-

cvelobaa. rogorc cnobilia, aRniSnuli hormoni 
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gamomuSavdeba Tirkmelzeda jirkvalSi da gadadis 

sisxlSi kritikul momentSi da adamianis organizmi, 

ase vTqvaT, sabrZolo mdgomareobaSi modis. amgva-

rad marfanis sindromiT daavadebuli adamianebi 

mTeli sicocxlis manZilze imyofebian aRgznebul 

mdgomareobaSi, maT nervul sistemas gamudmebiT 

amSvidebs adrenalini, TviTon marfanis sindromiT 

daavadebul adamians ki aniWebs gasaocar Sromis-

moyvareobis unars. 

 marfanis sindromiT iyvnen daavadebuli 

msoflioSi cnobili pirovnebebi, romlebic sxva 

adamianebisagan gansxvavdebodnen uCveulo Sromis-

moyvareobiT. magaliTad, SeSismWreli abram lin-

kolni, romelic ganuwyveteli TviTganaTlebiT, 

didi niWierebiTa da rac mTavaria gasaocari 

Sromisunarianobis wyalobiT a.S.S prezidenti 

gaxda. abraam linkolni iyo 191 sm. simaRlis, 

hqonda Zalze grZeli fexis terfi da xelis mte-

vani, romelic moqnili TiTebiT bolovdeboda, da 

sxva yvelaferi is rac marfanis sindromiT 

daavadebul adamians aqvs. fizikuri aRnagobis niS-

nebiT Zlier hgavs abraam linkolns mewaRis Svili, 

romelic XIX saukunis cnobili mwerali gaxda mez-

Rapre hans qristian anderseni. misi gasaocari 

Sromismoyvareoba jer kidev skolis asakSi gamov-

linda. igi Tavis literaturul nawarmoebs aTjer 

mainc gadawerda xolme. misi Tanamedroveni mis ga-

regnobaze Semdegs amboben _ `es iyo maRali, 

gamxdari, gansakuTrebuli iyo mis agebulebasa da 

moZraobaSi siarulis dros. fexebi hqonda saocrad 
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grZeli da wvrili, fexis terfi _ usaSvelod 

grZeli da farTo, romauli cxviri, aseve usaS-

velod didi, hqonda SiSis SegrZneba. mag.: eSinoda, 

rom daavaddeboda qoleriT an moxvdeboda xanZarSi 

an dakargavda saWiro dokumentebs. 

istoriam icis SemTxvevebi, roca marfanis 

sindromiT daavadebul adamians grZeli TiTebi 

fantastikur karieras uqmnian: mag.: msoflioSi 

cnobili nikola paganini. misi Tanamedroveni _ 

balzaki da goeTe _ ase aRweren mis garegnobas Ta-

vianT mogonebebSi: nikola paganins hqonda moyvi-

Talo feri, (misi kani sanTlisagan gamoZerwils 

waagavda), Rrmad Camjdari Tvalebi, saocrad 

gamxdari, ryeviTi moZraoba, yvelaze mTavari, rac 

mas hqonda _ wvrili, saocrad grZeli da saocrad 

moqnili TiTebi. es wminda morfologiuri Tavise-

burebebi aZlevda saSualebas namdvili saocreba 

moexdina violinoze. am saocrebis gamo zogi mas 

eSmakTan wilnayarad miiCnevda, meoreni ki mis musi-

kas ciur musikad aRiarebdnen, romelSic moismis 

angelozTa galoba. zogierTebs sjerodaT imisa, 

TiTqos axalgazrdobaSi man qirurgebis wyalobiT 

daigrZela TiTebi. axla ki Cven viciT, rom grZeli 

TiTebi mas iSviaTi genetikuri gadaxris gamo 

hqonda, romelic saSualebas aZlevda Seesrulebina 

urTulesi musikaluri `samuSao~. TviT nikola pa-

ganini yovelgvari Zaldatanebis gareSe asrulebda 

violinoze daujerebeli musikaluri bgerebis ga-

mas.  
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erT simze asrulebda rTul pasaJebs, romel-

sac msmeneli aRiqvamda, TiTqos, mTeli ansambli 

Rebulobda monawileobas, romelic maTi azriT, 

sadRac fardis ukan iyo damaluli. paganini iyo 

erTaderTi da kacobriobas meore paganini dRemde 

ara hyolia.  

paganinis xelovneba marfanis sindromTan da-

akavSira eqimma mairon Senfelma. man daamtkica, rom 

paganinis garegnoba absoluturi sizustiT Seesa-

bameba marfanis sindromiT daavadebuli adamianis 

niSnebs. paganinma Tavisi sicocxlis bolo wlebSi 

sruliad dakarga xma, es kidev erTi mtkicebulebaa 

imisa, rom paganini daavadebuli iyo marfanis sin-

dromiT, ramdenadac am daavadebis arcTu iSviaTi 

garTuleba xmis dakargvaa da igi gamoiwveva xorx-

iszeda nervis dambliT. unda aRvniSnoT, rom mar-

fanis sindromi TavisTavad avadmyofs musikalur 

niWierebas ar aZlevs, paganini gamonaklisia, radgan 

marfanis sindromiT daavadebul adamianTa Soris 

aravin yofila gamorCeuli musikosi. rac Seexeba 

paganinis, avadmyofobam mas mxolod didi teqni-

kuri SesaZlebloba mihmadla. am didma musikosma 

datova didZali Teoriuli memkvidreoba violino-

saTvis dawerili mravali nawarmoebisa da proeqte-

bisa, aseve orasze meti nawarmoebi gitarisaTvis. 

man Tavisi talantiTa da SromismoyvareobiT, ro-

melic arapirdapir iyo dakavSirebuli marfanis 

sindromTan, saxeli gaiTqva msoflioSi.  
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tteerrffmmrruuddoobbaa  ddaa  ssxxvvaa  TTaannddaayyoolliillii    
ddeeffeeqqtteebbii  

 

msoflioSi daaxloebiT 1:5000 sixSiriT ibade-

bian bavSvebi, romelTac aqvT kidurebis defeqti. 

aRniSnuli anomaliebi sxvadasxvanairia da sxvada-

sxva simZimis. magaliTad, gvxvdeba kidurebis Zlier 

ganviTarebuloba e.w. makromelia (berZ. mucros _ 

didi, melos _ kidurebi) magram mankebidan ufro 

xSirad gvxvdeba kidurebis calkeuli nawilebis 

ganuviTarebloba, romelTa Soris Warbobs TiTebis 

defeqti. magaliTad, iSviaTad, magram ibadebian 

bavSvebi, romlebsac saerTod ara aqvT erTi an 

meti TiTi. aseT mZime manks eqtomelia ewodeba. 

garda aRniSnulisa, ibadebian bavSvebi, romlebsac 

ara aqvT xelis mtevani an fexis terfi. rogorc 

eqimebi aRniSnaven, kidurebis mZime mankebis ganvi-

Tareba fexmZimobis dros toqsikuri nivTierebis 

miRebis Sedegad viTardeba. 

medicinis istoriaSi Semonaxulia magaliTebi, 

rodesac raime mankis, Tundac mZime mankis matare-

beli adamiani apaTiaSi ar vardeba, aramed ebrZvis 

mas da cxovrebaSi Tavis adgils poulobs. magali-

Tad, 1884 wels prusiaSi daibada karl germane, ro-

melsac xelebis nacvlad hqonda raRac Zlier 

mokle gamonazardebi, romlebic mxolod da 

mxolod TiTiT bolovdeboda. aseTi mankis mqone 

karlma dauRalavi varjiSiT SeZlo, ara marto 

Tavisi Tavis movla fexis TiTebis gamoyenebiT, 

aramed iswavla violinoze sakmaod kargi dakvrac. 
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sicocxlis bolo wlebSi ki dawera avtobiografia, 

romelsac xumrobiT uwoda ara `manuskripti~, ara-

med `pediskriptumi~ (berZ. pedos-pedis _ fexi). aseve 

sicocxlisadmi gasaocari trfoba gamoavlina XVIII 

saukuneSi dabadebulma `fexfarflianma~ geniosma 

matias biuxingerma. mas faqtiurad arc xelebi 

hqonda da arc fexebi, magram suliT Zlierma ma-

tiasma kargad Seiswavla musika, iyo gamomgonebeli, 

man oTxjer iqorwina da datova am qveynad ToTx-

meti Svili. es mankze gamarjvebis erT-erTi gasao-

cari magaliTia. 

sicocxlisadmi siyvaruli da mankze gamarjve-

bis vaJkacuri unari gamoamJRavna XX saukuneSi 

saqarTveloSi dabadebulma T. dadeSqelianma, ro-

melsac dabadebidan ar hqonda zeda kidurebi. man 

ganuwyveteli varjiSiTa da didi imediT SeZlo, 

fexis TiTebis imgvarad ganviTareba, rom SeeZlo 

xatva, wera da dana-CangliT sakvebis miReba. is 

imave dros warmatebiT gamodioda cirkis arenaze 

da warmatebiT asrulebda rTul rolebs. cirkidan 

gamosuli adamianebi optimizmiT ivsebodnen, ro-

melsac ase uxvad afrqvevda dadeSqeliani. 

kidurebis mankebs Soris cnobilia TiTebis 

raodenobis defeqti e.w. eqtrodaqtilia, sabed-

nierod, aRniSnuli manki iSviaTia. 

TiTebis ganviTarebis mankebidan aRsaniSnavia 

sindaqtilia _ TiTebis urTierTSezrda (berZ. syn _ 
erTad). am mankis dros arcTu iSviaTad zogierT 

TiTs Soris warmoiqmneba kanis apki. medicina 

Tvlis, rom sindaqtilia viTardeba embrionaluri 
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ganviTarebis SeCerebiT ganviTarebis garkveul 

etapze. aseve varaudoben, rom am mankis gamos-

woreba, SeiZleba, plastikuri operaciiT.  

kidurebis Tandayolil defeqtebs miekuTvneba 

e.w. arTrogripozi (berZ. arthron _ saxsari, gryposis _ 
dagrexva, grexili) e.i. am mankis dros ziandeba sax-

sari, ris gamoc moZraoba saxsarSi SezRuduli 

xdeba _ mTeli rigi kunTebis ganuviTareblobis 

gamo. situacia, SeiZleba, gaumjobesdes `masaJiT~. 

fiziologiuri mkurnalobiTa da samkurnalo var-

jiSebiT. terfmrudoba, eqtodaqtilia _ TiTebis 

raodenobis defeqti, TiTebis  urTierTSezrda _ 

sindaqtilia. kidurebis mankebs Soris erT-erTi 

gavrcelebuli mankia terfmrudoba sixSiriT 

1:1000, 1:5000 axalSobilze. terfmrudoba ori sax-

isaa: erTmxrivi da ormxrivi, rac iwvevs terfis su-

pinacias (laT. sypinatum _ gadmobruneba) e.i. terfi 

normaluri mdebareobidan gareT aris Semobru-

nebuli. swored, aseT mdebareobaSi formirdeba 

terfi adamianis embrionSi, xolo ganviTarebis 

gvian etapze iRebs Cveulebriv normalur mde-

bareobas. eqimebis rCeviT defeqtis Semsubuqeba 

SeiZleba masaJiT.                                            

istoriaSi cnobilia Zvel CinelTa Cveuleba, 

romlis Tanaxmadac gogonebs, imisaTvis, rom la-

mazebad CaTvliliyvnen unda hqonodaT patara 

terfi, amitom Cinelebi xelovnurad iwvevdnen 

terfebis dapataravebas: gogonebs terfze adebdnen 

mWidro naxvevs, raTa terfis gazrda dabrkolebu-

liyo, rac iwvevda terfis deformacias da terfe-
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bis gareT Semobrunebas. am Cveulebas Tavisi dat-

virTva hqonda, rogorc aRvniSneT patara terfi 

iTvleboda silamazis erT-erT maCvenebel niSnad, 

amasTan aseTi terfiT SeiZleboda mokle da neli 

nabijiT siaruli, rac agreTve silamazis erT-erT 

niSnad iTvleboda. 

kidurebis Tandayolili mankebidan aseve aR-

saniSnavia barZayis amovardniloba. defeqti orive 

sqesis adamianSi gvxvdeba, magram ufro xSiria 

gogonebSi. am dros tabuxis bude, romelSic nor-

maluri ganviTarebis dros Tavsdeba barZayis Zvlis 

Tavi, normasTan SedarebiT aris patara da amasTan 

ara momrgvalo, aramed brtyeli, ris gamoc bar-

Zayis Zvlis Tavi tabuxis budeSi ver jdeba da 

nawilobriv an mTlianad amovardnilia saxsridan. 

aRsaniSnavia, rom barZayis Zvlis amovardnilobis 

SemTxveva ZaRlebSicaa aRmoCenili. lekvi, romel-

sac barZayis Zvlis amovardniloba aqvs koWlobs, 

male iRleba da ukana kidurebze ver yuntdeba.  
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mmgglliiss  xxaaxxaa  ddaa  kkuurrddRRlliiss  ttuuCCii  
 

magari sasisa da tuCis gaxleCva e.w. `mglis 

xaxa da kurdRlis tuCi~ erT-erTi yvelaze gavr-

celebuli Tandayolili defeqtTagania bavSvebSi. 

statistikuri monacemebis mixedviT aseTi paTolo-

gia saSualod gvxvdeba erTi axalSobili yovel 

aTas axalSobilze (1:1000). 

mglis xaxa warmoiSoba im Zvlebis Sezrdis 

dagvianebiT, romlebic normaSi warmoqmnian xolme 

magar sasas. amitom magari sasis Sua adgilas rCeba 

sicariele e.w. Rru, radgan rbili qsovilebic aseve 

ar ezrdebian erTmaneTs. tuCebis gaxleCvas, 

rogorc aRvniSneT uwodeben kurdRlis tuCs, 

rogorc es kurdRlebsa da bocverebisaTvis aris 

damaxasiaTebeli. 

adamianSi mglis xaxa da kurdRlis tuCi Ca-

nasaxs uviTardeba fexmZimobis pirveli ori Tvis 

asakSi, roca yba-saxis organoebi iwyeben ganviTare-

bas. embrionSi amgvari defeqtis aRmoCena, SeiZleba, 

ultrabgeriTi gamokvlevebis meSveobiT. dabadebis 

Semdeg aseT axalSobilebs Cveulebriv uZneldebaT 

sunTqva, maT ar SeuZliaT, normalurad ZuZus wova 

da amitomac CamorCebian wonaSi. mglis xaxisa da 

kurdRlis tuCiT dabadebuli bavSvebi ufro xSi-

rad avaddebian sxvadasxva avadmyofobiT vidre 

sxvebi. mizezi martivia. maT organizmSi Sesuli 

haeri cudad teniandeba da Tbeba, rac iwvevs kidec 

sasunTqi gzebis anTebas. Sua saukuneebSi mglis xa-

xisa da kurdRlis tuCis mqone adamians ise eride-
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bodnen rogorc keTrovans. xolo imdroindeli 

swavlulebi imasac ambobdnen, rom aseTi bavSvebi 

raRaciT enaTesavebian cxovelebso. 

sadReisod aRniSnuli mankebisagan ganTavisu-

fleba ukve SeiZleba plastikuri operaciebiT, 

mniSvnelovania mxolod is, rom adridanve daiwyos 

mkurnaloba. zogi eqimis azriT, operacia unda 

gakeTdes 3-6 Tvis asakSi, zogis azriT ki ufro 

gvian asakSi. qirurgiuli operacia rogorc wesi 

ramdenime etapad tardeba. zogierTi specialisti 

aseTi daavadebebis ganviTarebas ukavSirebda dedis 

mwevelobas fexmZimobis dros. kerZod, aRwerili 

iyo magaliTebi, rom mglis xaxisa da kurdRlis 

tuCiT daavadebul bavSvTa dabadebis albaToba 

fexmZimobis periodSi Tambaqos mwevel qalebSi da-

mokidebuli iyo maT mier moweuli sigaretis 

raodenobaze. mag. Tu fexmZime qali dReSi 1-dan 10-

mde sigarets eweva, maSin aseTi defeqtiT daavade-

bul bavSvTa dabadebis riski 30%-ze maRalia, vidre 

aramwevel qalebSi. xolo Tu dReSi 21 sigaretze 

mets eweva, maSin aseTi albaToba 70%-mde izrdeba. 

sainteresoa aRiniSnos, rom `mglis xaxa~ Tandayo-

lili defeqtia, romelic damaxasiaTebelia ara 

mxolod adamianisaTvis. profesionalma kinolo-

gebma es SesaniSnavad ician, axalSobili lekvebis 

nawils wundebaSi uSveben (ar itoveben aRsazrde-

lad) imis gamo, rom maT aRmoaCndaT mglis xaxa. 

aseTi defeqtis mqone lekvebs wovis dros rZe 

gadasdiT xorxSi da rZe xandaxan cxviridan gad-

mosdiT xolme. mglis xaxis defeqtiani lekvebi 
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Cveulebriv 3-5 dRis asakSi iRupebian, amitomac maT 

dabadebisTanave aSoreben dedas. am magaliTidan 

kargad Cans, rom sigaretis weva aq arafer SuaSi ar 

aris. `mglis xaxa~ warmoadgens Zvlovani sistemis 

ganviTarebis dros raRac cvlilebas, romelsac 

SeuZlia gamoiwvios sxvadasxvanairi negatiuri 

zemoqmedeba. da ai, mecnierebma gamoTqves varaudi, 

rom mglis xaxasa, kurdRlis tuCis ganviTarebasa 

da sxva defeqtebze pasuxismgebeli unda iyos erT-

droulad mravali geni e.i. aq saqme unda gvqondes 

poligenur memkvidreobasTan. aseTi daskvna iqna 

gakeTebuli, magram ai, 1960 wels amerikelma ge-

netikosma k. pataum gaSifra 13-e wyvili qromo-

somis trisomia, romlisaTvisac fenotipurad yve-

laze metad damaxasiaTebelia orad gayofili ma-

gari sasa da zeda tuCi e.w. mglis xaxa da kurdR-

lis tuCi, dabali da brtyeli cxviri, Tvalis vi-

wro Wrili, yuris niJarebis qveda mdebareoba, 

xelis mtevanze cera TiTisa da neka TiTebis 

Taviseburi mdebareoba. garda amisa pataum daw-

vrilebiT Seiswavla ra 13-e qromosomis trisomia, 

daadgina, rom garda zemoT aRniSnuli fenotipuri 

niSnebisa aseTi mankis mqome axalSobils axasiaTebs 

agreTve ganviTarebis sxva manki, biWunebs krip-

torqizmi, Tvalis mikrofTalmia baduris dis-

plazia, Tvalis brolis SemRvreva da darRveuli 

aqvs centraluri nervuli sistema. sicocxlis 

pirvel wels iRupeba avadmyofTa 95%, amasTan 60-

65% prenatalur periodSi, 3 wlis asaks aRweven 

erTeulebi. pataus sindromiT daavadebuli yvela 
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uunniikkaalluurrii  kkoommbbiinnaacciiaa  
 

XV saukunis meore naxevarSi romis papma 

inokont VII, romelsac Zalian undoda gaaxal-

gazrdaveba, Tavis eqimebs ubrZana, misTvis ori ax-

algazrda kacis sisxli gadaesxaT. am operaciam 

imsxverpla, ara marto is axalgazrdebi, aramed 

romis papic. papma es nabiji imis gamo gadadga, rom 

im droisaTvis eqimebisaTvis cnobili iyo SemTxve-

va, roca sisxlis gadasxma sicocxlisaken Se-

moabrunebda xolme Ronegamoclil cxovelebs. 1666 

wels londonelma eqimma louerma sikvdilis piras 

myof sisxlgamoclil ZaRls batis Rruiani bumbu-

liT cocxali ZaRlidan gadausxa sisxli da 

TiTqmis mkvdari ZaRli maSinve gacocxlda. msgavsi 

cdebi Caatara frangma eqimma Jan-batist denma. man 

gadawyvita Caetarebina metad sarisko eqsperimenti 

adamianze _ gadausxa ra adamians cxvris sisxli 150 

ml. raodenobiT, pacienti gadarCa. denma gaagrZela 

eqsperimentebi da Sewyvita maSin, roca misi erT-

erTi pacienti _ anton monroi _ gardaicvala. mon-

rois qvrivma deni mkvlelobaSi daadanaSaula, sa-

samarTlom deni gaamarTla, magram mosTxova, Seewy-

vita aseTi sarisko eqsperimenti. aRniSnulma vetom 

ori saukuniT daamuxruWa sisxlis gadasxmebis 

mniSvnelobis Seswavla, vidre XIX saukuneSi sisxlis 

gadasxmis perspeqtiviT ar dainteresda ingliseli 

eqimi jeims blandeli. misi ocneba iyo, exsna sik-

vdilisgan mSobiare qalebi, romlebic mSobiarobis 

dros didi raodenobiT dakarguli sisxlis gamo 
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iRupebodnen. XIX saukunis bolos msoflio masSta-

biT Catarebuli iyo ukve 600-mde sisxlis gadasxma, 

magram aqedan naxevarze meti sikvdiliT damTavrda. 

im droindeli mecnierebis winaSe daisva 

kiTxva, riT iyo gamowveuli, rom aseTi operacia 

zog adamianSi warmatebiT damTavrda, zog adamianSi 

ki _ tragikulad? eqsperimenti gagrZelda. 

XIX saukunis bolos germanelma qirurgma 

Teodos bilrotma Seiswavla msoflio masStabiT 

Catarebuli operaciebidan warumatebeli SemTxve-

vebi da pirvelma gamoTqva varaudi, rom unda arse-

buliyo sisxlis gansxvavebuli tipebi, romlebic 

erTmaneTis mimarT an SeTavsebadia, an SeuTavse-

beli. kolegebi mis azrs eWviT Sexvdnen. 

1900 wels zamTarSi venis universitetis pa-

Tolog-anatomiis kaTedris 33 wlis asistentma 

karl landStainerma martivi cda Caatara, romli-

Tac daadastura bilrotis varaudi. man sisxli 

auRo Tavis 5-kolegas da aiRo Tavisi sisxlic, 

sisxlis Sratidan gamoiyo sisxlis ujredebi. Sem-

deg am Sratebs Seuria sisxlis ujredebi sxvadasxva 

kombinaciiT. SeamCnia, rom erT sinjaraSi eri-

Trocitebi swrafad Sewebdnen da sinjaris fskerze 

daileqa. ase iqna aRmoCenili sisxlis jgufebis 

arseboba. 1908 wlisTvis ukve cnobili gaxda mec-

nierebisaTvis, rom arsebobs adamianis sisxlis 4 

jgufi. jgufebi aRniSnes laTinuri asoebiT da 

rigiTi ricxviT. I(0) jg., II(A)jg., III(B) jg., IV(AB) 
jgufi. am 4 jgufidan universaluri donori aR-

moCnda I(0) jgufi, es sisxli, SeiZleba, yovelgvari 



 
44 

SiSis gareSe gadaesxas sam danarCen jgufs. Tuki 

SesaZlebelia, klinikebSi mainc amjobineben pa-

cients gadausxan misive jgufis donoris sisxli, 

rac ufro usafrTxoa. 

     

     

TTaallmmuuddiiss  ssiibbrrZZnnee  
 

Tandayolili daavadebis klasikur magaliTad 

unda CaiTvalos sqesTan SeWiduli daavadeba _ e.w. 

hemofilia. aRniSnuli daavadebis istoria dasabams 

iRebs Soreuli warsulidan. 

1791 wlis 22 marts amerikis kerZo gazeTma ga-

moaqveyna cnoba 19 wlis vaJis gardacvalebis Sesa-

xeb, romelic gardaicvala fexze arsebuli um-

niSvnelo Wrilobidan _ ramdenime dRis ganmavlo-

baSi sisxlis Seuwyveteli denis gamo. rogorc 

gairkva, am ojaxisTvis es iyo me-6 SemTxveva _ 

sisxlis aseTive SeuCerebeli deniT gardaicvala 

misi xuTi Zmac e.i. amerikis istoriaSi dafiqsire-

buli iqna ojaxuri hemofilia. 

msgavsi SemTxvevis Sesaxeb seriozuli gancxa-

deba gaakeTa amerikelma mkvlevarma jon otom. man 

filadelfiaSi Seadgina e.w. genealogiuri cxrili, 

romelic exeboda hemofiliis memkvidrulobis sa-

kiTxs da Tavisi kvlevis Sedegebi gamoaqveyna 1803 

wels fundamentur naSromSi, sadac otom gaakeTa 

daskvna: `ojaxSi daavadeba gadaecema qalis (dedis) 

xaziT~, xolo eqimma grandoderma aseT qalebs mog-

vianebiT gadamcemi uwoda. 
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hemofiliis memkvidreobis Sesaxeb, romelic 

dedis xaziT unda gadascemoda Svilebs arapir-

dapir miuTiTebdnen iudeis TalmudSi, sadac 

sityva-sityviT Cawerilia Semdegi: `Tu erT dedas 

orive vaJiSvili winadacveTis dros gardaecvala, 

maSin misi mesame vaJiSvili winadacveTisagan gan-

Tavisuflebulia, miuxedavad imisa es samive Svili 

erTi qorwinebidan hyavs Tu ori qorwinebidan. 

TalmudSi aseve gadmocemulia oTxi dis istoria: 

pirveli sami dis yvela vaJiSvili gardaicvala ra 

winadacveTis dros, meoTxe da rabinTan mivida 

TxovniT, rom misi vaJiSvili gaenTavisuflebina wi-

nadacveTisagan, raTa misi Svilic ar momkvdariyo 

rogorc sami dis vaJiSvilebi. 

SeuCerebeli sisxlisdenis mizezad Txelsisx-

lianobas asaxelebdnen, radgan maTi azriT Txel-

sisxlianobis gamo ver deddeboda sisxli, rogorc 

es sxva adamianebis sisxlisaTvisaa damaxasiaTebeli. 

im periodSi Talmudi rekomendacias iZleoda, ris-

kis qveS ar daeyenebinaT adamiani, Tu mis ojaxis 

wevrebs Txeli sisxli hqondaT. 

1100 wels arabma eqimma alza garavim aRwera 

ramdenime soflis ojaxi, sadac mamakacebi sisxl-

denis avadmyofobiT iyvnen daavadebuli, xolo 

1793-1798 wlebSi analogiuri gamokvleva Caatara 

germanelma eqimma  rogim-vestfilma, sadac agreTve 

aRmoCnda sisxldeniT daavadebuli ojaxebi. 

daavadebis ojaxur bunebaze miuTiTebda nase. 

man 1820 wels gamoqveynebul fundamentur naS-

romSi, saxelwodebiT: `sasikvdilo sisxldenisadmi 
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midrekilebis memkvidrulobis Sesaxeb~, Seitana im 

dros arsebuli yvela literaturuli monacemi 

sisxlis Seudedeblobaze. miuxedavad aseTi Txzu-

lebebis arsebobisa, XIX saukunis bolomde ucnobi 

rCeboda am ucnauri daavadebis gamomwvevi mizezi. 

 

 

ssiissxxllddeenniiss  ggeennii  
 

eqimebi cdilobdnen avadmyofuri sisxldena 

aexsnaT sisxlZarRvebis aranormaluri ganviTare-

biT, romlis drosac isini Zalze Txelkedlianebi 

xdebodnen, xan ki hipertoniiT, an eriTrocitebis 

defeqturi agebulebiT an hipofizis gavleniT. 

1861 wels pirvelma, profesorma Smidtma miuTiTa 

am daavadebis namdvil mizezze da wamoayena `oja-

xuri sisxldenis fermentuli Teoria~. mogvianebiT 

es varaudi brwyinvaled dadasturda, roca ga-

moirkva, rom am avadmyofebis sisxlSi arasakmari-

sad aris plazmis is zogierTi cila, romelic sak-

mao raodenobiTaa janmrTeli adamianis sisxlSi. 

pirvelad termini hemofilia (berZ. haima _ sisxli, 
phileo _ miyvars) medicinis istoriaSi, rogorc aR-

niSnaven, gamoCnda xonfas literaturaSi `hemofi-

liis Sesaxeb anu memkvidruli midrekileba sasik-

vdilo sisxldenisadmi~ 1928 wels. xonfas Tanamed-

roveebs ar moewonaT sityva hemofilia, rogorc 

uazro raRac, magram miuxedavad amisa terminma 

gauZlo Semotevas da dRemde arsebobs. 
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1922-1924 wlebSi germanelma mkvlevarebma bau-

erma da Slosmanma aRniSnes am daavadebis sqesTan 

SeWiduli recesiuli memkvidrulobis tipi, rac 

imas niSnavda, rom defeqturi geni lokalizebuli 

unda iyos erT-erT qromosomaSi e.i. qalis erT-erT 

X-qromosomaSi, xolo meore X-qromosomaSi janmr-

Telobis geni, ris gamoc qalSi es daavadeba ar 

vlindeba. vaJebs ki aqvT ra erTi X-qromosoma, Tu 

dedisagan miiReben hemofiliis genis matarebel X-

qromosomas, maSin mis vaJiSvilSi daubrkoleblad 

gamovlindeba daavadeba. 

aRniSnulma martivma msjelobam naTeli da 

gasagebi gaxada hemofiliis memkvidruloba ojaxSi, 

sadac am daavadebiT daavadebulebi  iyvnen mxolod 

vaJiSvilebi. kargad aris cnobili inglisis dedo-

fal viqtorias ojaxis wevrebis hemofiliiT daa-

vadebulTa istoria, saidanac naTeli xdeba, rom 

hemofiliis genis matarebeli iyo TviTon dedo-

fali. hemofiliiT gardaicvala misi meoTxe vaJiS-

vili. aseve man hemofiliis geni gadasca Tavis qal-

iSvilebs maT ki Tavis mxriv rig Taobebs. 
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ffeennookkooppiiaa  
 

fenokopia aris movlena, rodesac garemo 

faqtorebis zemoqmedebiT warmoqmnili niSani ems-

gavseba (kopirebs) memkvidreobiTi tipiT ganviTare-

bul niSans. 

fenokopia warmoSobis mixedviT msgavsi anoma-

liebi fenotipurad ori saxisaa. erTia genebiT gan-

pirobebuli da meore garemo pirobebis zemo-

qmedebiT gamowveuli. ase magaliTad, rogoricaa 

brolis Tandayolili SemRvreva, SeiZleba, iyos 

rogorc recesiuli genis moqmedebiT ganpirobe-

buli, ise wiTuris infeqciis Sedegi, an fexmZimobis 

adreul periodSi maionizebeli radiaciis zemo-

qmedebiT gamowveuli. 

wiTuras SeuZlia fenokopireba moaxdinos 

memkvidruli siyruisa, Tumca kopireba exeba mxo-

lod calkeul simptomebs da ara mTlianad sin-

droms. 

aRsaniSnavia, rom fenokopirebis movlenebSi 

gansakuTrebul adgils ikavebs is mankebi, romelic 

ganpirobebulia qimiuri samkurnalo preparati 

talidomidiT (talidomids a.S.S.-Si SecdomiT iye-

neben rogorc samkurnalo preparats), romelic 

zogierT SemTxvevaSi mkveTrad aris gamoxatuli. 

magaliTad, talidomiduri embriopaTia mkveTrad 

kopirebs dominant xoleda-oramas sindromsa da 

aseve sxva dominant sindromebs (mag. sxivis Zvlis 

defeqti, siyrue). xolo im SemTxvevaSi, rodesac 

deda 35 dRis ganmavlobaSi iRebda 100 mgr tali-
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domids embrions ganuviTarda atonia, Tvalisa da
saxis kunTebis dambla, romelic aSkarad damajere-
bel msgavsebas amJRavnebs fankonis embriopaTias-
Tan. mopovebuli masalebidan gamomdinare geneti-
kosebi varaudoben, rom talidomidi unda Trgun-
avdes (blokirebdes) im gens, romlebic nivTiere-
baTa cvlis iseT procesebs akontroleben romle-
bic umniSvnelovanes rols asruleben ontogenezis
periodSi.

ttaalliiddoommiidduurrii eemmbbrriiooppaaTTiiaa
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aseve gamoirkva, rom talidomidis regularu-
lad miReba iwvevs sxvadasxva saxis mankebs Svidi
sxvadasxva saxeobis maimunebsa da adamianSi, Tu
talidomidis miReba xdeba embrionis organo-
genezis fazaSi. maSasadame, mankebis formirebaSi
gadamwyvet faqtors warmoadgens is, Tu deda fex-
mZimobis romel trimestrSi iRebs talidomids.

xxoolltt--oorraammaass ssiinnddrroommii
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mmoobbiilluurrii  `̀mmooxxeettiiaallee~~  ggeenneebbii  
 

genetikur mravalferovnebaSi arsebiT rols 

asruleben egreTwodebuli mobiluri (moZravi, 

dispersuli) genebi. sxva genebisagan imiT arian ga-

morCeulebi, rom maT qromosomaSi fiqsirebuli 

adgili ara aqvT da genomSi Tavisufali gadaad-

gilebis `ufleba~ aqvT, amitomac daerqvaT maT mo-

biluri (laTinuridan mobilis _ moZravs, swrafs, 

celqs) genebi. dispersiuli niSnavs sxvadasxva 

adgilas ganlagebuls. pirvelad cneba `mobiluri 

genebi~ XX saukunis ormocdaaTiani wlebis dasawy-

isSi gamoCnda, romelic amerikelma mkvlevarma bar-

bara mak klintokma simindis genetikis Seswavlis 

dros aRmoaCina, magram mobiluri genebis arseboba 

biologebs maSin ar ucvniaT. miuxedavad dagviane-

bisa maT mainc damsaxurebuli aRiareba moipoves. 

XX saukuneSi mobiluri genebis arseboba yvela 

organizmsa da maT Soris adamianis organizmSic 

daamtkices. axla ase amboben: Cveni ujredebis ge-

nomi drois garkveul momentSi SeiZleba war-

movidginoT, rogorc sxvadasxva moZravi genis kom-

binacia qromosomaSi. genebis aseTi SesaZlo kombi-

naciis raodenoba da mniSvneloba jerjerobiT ar 

aris Sefasebuli, magram mecnierebi gamoTqvamen va-

rauds, rom aseTi kompleqsebi didi raodenobiT 

unda iyos. 

mobiluri, dispersiuli genebi gavlenas 

axdenen mis mezoblad lokalizebul genebis muSao-
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baze da iwveven memkvidrul cvlilebebs-mutaciebs, 

magram es ar aris mTavari. 

heisini: organizmis genomi ar unda warmovidg-

inoT, rogorc Caketili sistema. maSasadame, heis-

inis mixedviT organizmis genomi ar aris erTxel da 

samudamod Camoyalibebuli Caketili sistema. iS-

viaTad genomis SemadgenlobaSi, SeiZleba, CaerTos 

ucxo genetikuri informacia. mag. hormoni insu-

lini aRmoaCines baqteriaSi, aseve viciT, rom 

mweris kutikulis ZiriTadi komponentia qitini, da 

ai, qitini aRmoaCines qudiani sokoebis ujredebis 

kedlebSi. 

msgavsi magaliTebi sakmaodaa. axla isRa dag-

vrCenia vifiqroT, rom yvela Tanamedrove or-

ganizmebi baqteriis CaTvliT erTi winaprisganaa 

warmoSobili?! rac daujerebelia. Cven ufro saqme 

gvaqvs `moxerxebul~ biologiur plagiatobasTan, 

raTa marjved gamoeyenebinaT dnm-is sxvadasxva 

teqstebi. 
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ddaabbeerreebbaa  
 

dabereba zogadbiologiuri kanonzomierebaa   

(berZ.-dan gezon _ moxuci,  logia _ moxucebuloba) da 

damaxasiaTebelia yvela cocxali organizmisaTvis. 

mecnierebas daberebis Sesaxeb gerontologia  

ikvlevs. igi Seiswavlis siberis ZiriTad biolo-

giur da socialur kanonzomierebebs da iZleva re-

komendaciebs sicocxlis gaxangrZlivebis Sesaxeb. 

cneba dabereba roca is gamoiyeneba sicocxlis 

gviandeli stadiis aRsaniSnavad, miuTiTebs im 

mdgomareobaze, romlis drosac xdeba fsiqikuri da 

organizmis fizikuri Semgueblobis (adaptaciis) 

daqveiTeba. xandazmulebisaTvis maxasiaTebeli da-

berebis es gansazRvra dadgenili azriT, gamoi-

yeneba mxolod adamianis da umaRlesi primatebis 

mimarT. 

daberebas Cveulebriv ganixilaven, rogorc 

normaluri fiziologiuri funqciebis paTologi-

uri procesebiT TandaTanobiT Canacvlebas, magram 

Tanamedrove gerontologiisaTvis cxadi gaxda, 

rom saqme gvaqvs mravalfaqtobriv biologiur 

procesTan, romelic sxvadasxva doniT modifi-

cirdeba paTologiuri faqtorebiT. 

dabereba xasiaTdeba garegnuli da Sinagani 

niSnebiT. cvlilebebi daberebis dros garegnulad 

gamoixateba imaSi, rom icvleba figura, Cndeba 

WaRara, cviva kbilebi, Sreba kani da a.S. 

moZraoba xdeba uxerxuli da neli, ecema 

Sromisunarianoba, sustdeba mexsiereba. 
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Tu axalgazrda organizmSi organoebi iz-

rdeba, sibereSi isini SeqceviT ganviTarebas _ in-

volucias (laT. in olatio)  eqvemdebarebian, mcirdeba 

RviZlisa da Tirkmelebis zomebi, mcirdeba filt-

vebis sasicocxlo tevadoba ZvlebSi mcirdeba or-

ganuli nivTiereba oseinis raodenoba, xrtili kir-

iandeba, ecema regeneraciisa da siTbos gamomuSave-

bis unari.  

ujredis doneze, SeiZleba, aRvniSnoT, rom 

citoplazmaSi wylis Semcveloba mcirdeba, aRiniS-

neba fermentebis aqtiurobis Sesusteba, klebu-

lobs proteinisa da proteidebis raodenoba, rom-

lebTanac dakavSirebulia nivTierebaTa cvlis pro-

cesebis intensiuroba, maT nacvlad warmoiSoba al-

buminoidebi da proteinoidebi, romelTac metabo-

lizmis dabali done gaaCniaT, amasTan dakavSirebiT 

asimiliacia ukve ver avsebs im danakargs, romelic 

disimilaciiT aris gamowveuli, ecema ujredis mi-

tozuri aqtivoba. dacemulia dnm-is, rnm-sa da 

atf-is ganaxlebis intensiuroba. 

moxucebulobis cvlilebebis warmoSoba da-

kavSirebulia ara mxolod kalendarul asakTan, 

aramed rig sxva mizezebTanac, romelTa Soris ada-

mianisaTvis udidesi mniSvneloba aqvs socialur 

faqtorebsa da avadmyofobas. 

fiziologiuri daberebis dadgomis mizezebis 

Sesaxeb mravali Teoriaa Seqmnili, arsebobs geneti-

kuri da aragenetikuri Teoriebi. 
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1. aramemkvidruli (epigenetikuri) Teoriis 

Tanaxmad daberebis mizezi ujredebsa da 

qsovilebSi momxdari struqturuli 

cvlilebebia. 

2. genetikuri Teoriis mixedviT daberebis 

procesi dakavSirebulia genetikuri in-

formaciis gadacemisa da eqspresiis 

cvlilebebTan. 

adreuli aragenetikuri Teoriebi daberebis 

mizezebs xedaven organizmis ama Tu im nawilis 

gacveTaSi. organizmSi dagrovili toqsinebis mavne 

gavlenaSi da sxv. 

genetikuri Teoriis momxreebi Tvlian, rom 

daberebis procesSi CarTulia memkvidruli infor-

maciis gadacemis da eqspresiis ujreduli siste-

mebi, magram gaurkveveli darCaT, dnm-is cvlile-

bebi iwvevs siberes Tu es cvlilebebi siberis 

procesis gverdiTi efeqtia. daberebis Sesaxeb 

arsebul Teoriebs Soris aRsaniSnavia silardis 

Teoria. silardis mier SemoTavazebuli Teoriis 

Tanaxmad dabereba qromosomebis radiaciuli 

dazianebis Sedegia, romlebic grovdebian organiz-

mSi da iwveven sikvdils. es Teoria Tavidanve iqna 

uaryofili, radgan radiacia erT-erTi faqtoria, 

magram ara erTaderTi, romelic azianebs ujredis 

memkvidrul aparats.  

Teoriulad, rodesac Secdomebi aRemateba 

kritikul dones, dabereba Cqardeba, magram eq-

sperimentebma aCvena, rom aseTi situacia, SeiZleba, 

acilebul iqnes TviTinhibirebis meqanizmebiT. 
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cilebis modifikacia, romelic daberebis 

procesSi mimdinareobs, dawvrilebiT iqna Seswav-

lili da aRmoCnda, rom asakis momatebasTan erTad 

garkveuli fermentebis aqtiuroba sagrZnoblad 

qveiTdeba maTi struqturuli cvlilebebis gamo, 

magram aris fermentebis jgufi, romlebic asakTan 

erTad ar icvlebian. 

frangma fiziologma broun-sekarma XIX s-is 

bolos ganaviTara moZRvreba sasqeso ujredebis 

rolis Sesaxeb daberebis procesSi. man saTeslee-

bidan gamonawuri siTxe xandazmul organizmSi Seiy-

vana da naxa, rom `sasicocxlo tonusi~ amaRlda. 

endokrinuli Teoriis momxreebma XX-is 20-ian 

wlebSi specialuri operacia Caatares e.w. gaaxal-

gazrdavebis mizniT. mag. avstrielma mecnierma 

Steinaxma mamakacebSi Teslsadinari gadakvanZa, aman 

gamoiwvia saTesle jirkvlebSi garegani sekreciis 

Sewyveta. parizSi voronovma saTesleebi axalgaz-

rda cxovelidan gadanerga xnier cxovelSi, igi va-

raudobda, rom recipientSi transplantanti Se-

xorcdeboda, faqtiurad ki moxda misi gawova, amis 

gamo maTi hormoni gadavida sisxlSi. am operaciam 

gamoiwvia cxovelmoqmedebis stimulireba, gareg-

nulad iqmneboda gaaxalgazrdavebis STabeWdileba, 

magram swrafadve daiwyo siberis Seuqcevadi pro-

cesebi. aRniSnuli gamowveuli iyo imiT, rom sa-

sqeso hormonebma, marTalia, xnier organizmSi ga-

moiwvia sicocxlisunarianobis stimulacia, magram 

amiTve daarRvia fiziologiuri funqciebi, ramac 
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gaauaresa organizmis arsebobis pirobebi da daaC-

qara dabereba. 

sxva avtorebi siberis mTavar mizezad Tvlid-

nen hipofizis, Tirkmelzeda jirkvlisa da farise-

bri jirkvlebis sekretoruli funqciis daqveiTe-

bas. magram verc am Teoriam gauZlo gamocdas, 

radgan siberis movlenebi dgeba ara marto endok-

rinul jirkvlebSi, aramed mTels organizmSi. 

rumineli mecnieri parxonic siberes ukav-

Sirebs hormonalur darRvevebs da siberes miiCnevs 

avadmyofobad (daavadebad), romelsac sWirdeba 

mkurnaloba. `sibere es aris avadmyofoba, igi indi-

vidualuri ganviTarebis aucilebeli Tanamdebi 

Sedegia~. 

XX s-is Sua xanebSi rumineli mecnieri marine-

sku da Cexi mecnieri ruJiCka siberis mizezad miiC-

nevdnen protoplazmis koloidur Tvisebebs. aqedan 

gamomdinare unda vivaraudoT, rom siberis erTiani 

Teoria dakavSirebuli unda iyos sicocxlis raime 

e.w. qromometrTan.  
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ddaabbeerreebbaa  mmcceennaarreeeebbSSii  
 

biologebis yuradRebas ipyrobs ara mxolod 

adamianis daberebisa da sikvdilis problema, ara-

med mcenaris siberisa da sikvdilis sakiTxic. am 

sakiTxis irgvliv mravali mosazreba iyo ga-

moTqmuli. erTni amtkiceben sikvdilis dadebiT 

mniSvnelobas filogenezisaTvis, meoreni daberebas 

ganixilaven rogorc evoluciis Tanamdev pro-

duqts, mesameni ki _ rogorc bunebrivi gadarCevis 

`Semanelebel~ erT-erT xerxs. 

pirvelad daberebis sakiTxze yuradReba 

gaamaxvila memkvidreobis Canasaxovani plazmis Te-

oriis avtorma avgust veismanma. igi amtkicebda, 

rom sibere da sikvdili ar aris aucilebeli yvela 

cocxalisaTvis, ris TvalsaCino magaliTadac asaxe-

lebda erTujredian organizmebs da sikvdilis ga-

mogonebaSi `brals~ mravalujredianebs sdebda, rac 

Seexeba mcenareebis daberebas am mimarTulebiT ga-

moTqmuli iyo mravali mosazreba, erT-erTi maT-

ganis mixedviT, radgan mcenaris ontogenetikuri 

ganviTareba pirdapir damokidebulebaSia irgvliv 

myof saarsebo pirobebTan, amis gamo siberis peri-

odi mcenareebSi unda dgebodes an adre an dag-

vianebiT. 

miuxedavad imisa, rom mcenareuli organizme-

bis daberebis problema erT-erTi uZvelesi prob-

lemaTagania, dResac aqtualuria da amis irgvliv 

sakmaod mravalricxovani eqsperimentuli masalac 

dagrovda. mcenaris daberebis procesSi did 
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mniSvnelobas aniWeben endogenur procesebsa da im 

cvlilebebs, romelic ontogenetikuri ganviTare-

bis procesSi warmoiqmneba. 

Seiswavles zrdis konusis ujredebi, rogorc 

zrdis, ise mosvenebul mdgomareobaSi, totebis 

ganlagebis iarusianoba sxvadasxva asakis mcena-

reebSi da daadgines, rom zrdis konusis ujredebi 

ise viTardeba, rogorc Teslis embrionaluri 

ujredebi da masze dayrdnobiT gamoTqves varaudi 

imis Sesaxeb, rom meristemuli ujredebis dabereba 

unda iwyebodes mxolod maSin, roca es ujredebi 

gayofiT gamravlebis unars dakargaven. 

radgan cocxali organizmis erT-erTi Ziri-

Tadi Tviseba ganuwyveteli TviTganaxlebaa, amitom 

am procesebis SesustebiTa da SewyvetiT unda iwye-

bodes dabereba, rasac mosdevs sikvdili. daberebis 

procesis asaxsnelad pirvel rigSi unda iqnes Ses-

wavlili  is Sinagani mizezebi, romlebic cilebis, 

nukleinis mJavebis, nukleoproteidebis  Tvisobriv 

cvlilebebs iwveven. 

mcenareSi siberis sakiTxis Sesaswavlad mec-

nierebma airCies erTwliani mcenareebi. erTwlian 

mcenareebSi aRmoaCines, rom makromolekulebis 

sinTezis Sesustebas Tan axlda ujredebis gayofis 

unaris TandaTanobiTi dasusteba da bolos dakar-

gva. 

Semdeg yuradReba miaqcies merqnian, mra-

valwlovan mcenareebs, Seiswavles meristemuli 

ujredebis gamravlebis unari da merqnian mce-

nareebSic dabereba aseve daakavSires meristemuli 
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ujredebis gamravlebis unaris dakargvasTan. mag-

ram garda amisa merqniani mcenareebisTvis agreTve 

nawilobrivi gaaxalgazrdavebacaa damaxasiaTebeli, 

rac Tavis mxriv iwvevs sicocxlis mniSvnelovan 

gaxangrZlivebas. 

mikro da makrostruqturebis procesebis Se-

susteba umaRles merqnian mcenareebSi dakavSire-

bulia maT mTavar (ZiriTad) biologiur Tavisebu-

rebebTan:  

1. mcenareSi organoebi xasiaTdeba polaruli 

orientaciiT, warmoiqmneba funqciurad da 

struqturulad gansxvavebuli organoebi, 

saerTo RerZebis sapirispiro boloze gan-

lagebuli foTlebi, metamerebi-miwiszeda 

RerZze da fesvebis miwisqveSa RerZze. 

foTlebi didi raodenobiT unda hqon-

des, rom uzrunvelyos asimilantebis war-

moqmna, foTlebi ufro ganaTebuli adgili-

saken miiswrafis, imave dros sapirispiro 

boloze viTardeba Zlieri fesvTa sistema. 

2. Semdegi mniSvnelovani Taviseburebaa is, 

romlis codnis gareSe SeuZlebelia, da-

berebis arsis gageba. es aris korelacia 

yvela organosa da qsovilebis cxovelmo-

qmedebebs Soris da zrdis koordinacia, ro-

melic ganapirobebs organizmis mTlianobas, 

romelTa Soris mTavaria fesvisa da foT-

lis funqciuri kavSiri. maSasadame, mcena-

reebSi sicocxle ganpirobebulia fesvisa da 



 
61 

foTlebis ganuwyveteli funqciuri kavSi-

riT. 

3. mesame Tavisebureba, romelic daberebis 

bunebis gagebaSi daexmareba mecnierebs, aris 

metameruli organoebisa da ylortebis qso-

vilebis asinqronuli warmoSoba. mcenare 

ontogenezis bolomde inarCunebs axali, 

polarulad ganlagebuli metamerebisa da 

gamtari qsovilebis formirebis unars, 

amass-Tan adre Casaxuli organoebi da qso-

vilebi kvdeba. 

maSasadame, mcenaris ontogenezisaTvis damax-

asiaTebelia ori urTierTsawinaaRmdego tendencia: 

erTis mxriv, foTlebisa da fesvebis saerTo rao-

denobis gadideba da, meores mxriv, maT Soris man-

Zilis gazrda, amis gamo ki maT Soris nivTierebaTa 

cvla TandaTanobiT sustdeba e.i. sustdeba niv-

TierebaTa urTierTgacvlis procesic. 

cnobilia, rom mcenareebSi ontogenezis 

msvlelobaSi cxovelmyofelobis ZiriTadi proce-

sebis aqtiuroba, rogorc wesi, erTpikiani mrudis 

mixedviT icvleba. mrudis aRmavali xazi Seesabameba 

zrdis intensifikaciis periods, am dros xdeba 

vegetaciuri masis gadideba, daRmavali xazi gviCve-

nebs Reros, fesvebisa da qsovilebis metameruli 

organoebis kvdomis progresul gaZlierebas. 

maSasadame, pirveli aris ganviTarebis etapi, 

meore cxovelmyofelobis aqtiurobis Sesustebis 

periodi, romlis drosac mcenare Sedis sibereSi. 
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frenkos mixedviT mcenaris organizmis da-

bereba xdeba, rogorc intensiuri zrdis, ise misi 

Sesustebis periodSi. 

unda aRvniSnoT, rom araxelsayreli pirobebi 

uaryofiT gavlenas axdens mcenareze mxolod 

cxovelmyofelobis ZiriTadi procesebis dasuste-

bis gziT, amitom, rogorc siberis, ise ganviTarebis 

mizezi Sinagani faqtorebis cvalebadobaa. mce-

nareebis SemTxvevaSic daberebis mizezi unda veZe-

boT `sicocxlis qronometrSi”. 

 

 

ddaaaavvaaddeebbaa,,  rroommeelliicc  sswwrraaff    
ddaabbeerreebbaass  iiwwvveevvss  

 

`sicocxlis qronometris~ muSaobis dro zog-

jer, SeiZleba, mkveTrad Semcirdes. ase xdeba Tan-

dayolili daavadebis e.w. swrafi daberebis _ 

progeriis (berZn. pro _ adre, gerontos _ moxuci) 

dros. metismetad tragikulad mimdinareobs pro-

geria bavSvebSi, romelsac kidev hatCison-

hilfordis sindromsac uwodeben. am saSineli 

daavadebis matarebeli bavSvi saocari siswrafiT 

berdeba. saSualod isini Zlivs aRweven 12-wlamde, 

ufro xSirad kvdebian bavSvobis asakSi moxucebu-

lobis infarqtiT da imave dros gamoiyurebian, 

rogorc Rrma moxucebi. itanjebian aTerosklero-

ziT, kargaven kbilebs, melotdebian, uqrebaT kan-

qveSa cximovani qsovili. sabednierod progeria iS-

viaTia _ erTi SemTxveva milion axalSobilze, rac 



 
63 

unda iTqvas, aZnelebs am daavadebis genetikur 

kvlevas. am avadmyofebis mTavari sadiagnostiko 

Taviseburebas warmoadgens ujredul kulturebSi 

gamravlebis ukiduresad dabali tempi. amasTan dro 

maTi fibrioblastebis erTi gayofidan meoremde 

sakontrolo maCveneblebisgan ar gansxvavdeba. sxva 

sityvebiT rom vTqvaT, maTi `sicocxlis qrono-

metri~ miedineba Cveulebrivi siCqariT, magram 

swrafad Cerdeba.  

progeriis meore magaliTia mozardTa proge-

ria anu verneris sindromi, romelic pirvelad 1904 

wels iqna aRmoCenili. am sindromiT daavadebuli 

adamianebi Tavdapirvelad normaluri siCqariT vi-

Tardebian 17-18 wlamde, xolo Semdeg gasaocari 

siswrafiT iwyeben daberebas. mxolod erTeulebi 

Tu aRweven 50 wlamde da kvdebian rogorc Rrma 

moxucebulebi. maT swrafad uviTardebaT daavade-

baTa mTeli speqtri: kataraqta, diabeti, sxvadasxva 

tipis keTilTvisebiani da avTvisebiani simsivneebi. 

iaponiaSi am daavadebis sixSire arsebiTad 

maRalia sxva qveynebTan SedarebiT da gvxvdeba 

1:40000 sixSiriT. genetikuri analizis Sedegad 

SesaZlebeli gaxda, garkveuliyo, rom mozrdilTa 

progeria aris autosomuri-recesiuli daavadeba. 

es imas niSnavs, rom progeriiT daavadebuli ada-

miani aris homozigoti `siberis genis~ mixedviT, 

`swrafi daberebis~ genis mqone adamianebis dabade-

bis albaToba 25%-s Seadgens. samwuxarod, aseTi 

mutanturi genis aRmoCenis saSualeba jer-jerobiT 

ar aris damuSavebuli. verneris sindromiT daava-
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debulTa ujredebi kulturaSi Cveulebriv 10-20 

dayofis Semdeg wyveten gamravlebas, rac agreTve 

miuTiTebs raRac darRvevebze maTi `sicocxlis 

qronometris~ muSaobaSi. sakiTxavia, ujredi rogor 

axerxebs ujredis gayofis ricxvis (raodenobis) 

gazomvas?!       

           

 

ssaauuccxxoooo  wwiinnaasswwaarrmmeettyyvveelleebbaa  
 

pirvelad `qromometris~ msgavsi SesaZlo meqa-

nizmis arsebobis Sesaxeb varaudi gamoTqva 1971 

wels rusma mecnierma epidemiologiisa da mikrobi-

ologiis institutis TanamSromelma aleqsei olov-

nikovma. man aRniSna, rom ujredSi gayofamde yvela 

qromosoma ganicdis gaormagebas. yoveli qromo-

soma warmoadgens mWidrod daxveul dnm-is grZel 

Zafs, dnm-is aslis gadaReba (kopireba) xdeba qro-

mosomaSi Caxvevamde specialuri fermentis dnm-is 

polimerazis meSveobiT. vidre dnm-polimeraza dnm-

is mTel sigrZeze muSaobs yvelaferi rigzea, ma-

gram rogorc ki is miaRwevs Tavisebur `Cixs~, anu 

dnm-is molekulis ori daboloeba, ai aq iwyeba 

brZola, dnm-polimerazas, ubralod, ar SeuZlia, 

daaSenos qromosomis bolo nawilis asli. maSasa-

dame, ujredis yoveli gayofis dros misi dnm-is 

Zafi unda gaxdes odnav mokle e.i. unda moklde-

bodes.  

olovnikovis es originaluri migneba mogviane-

biT dadasturda eqsperimentulad. axla biologebi 
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ukve saubroben qromosomis arareplicirebul 

boloebze. dnm-is es daboloeba, razec a. olovnik-

ovi miuTiTebda aris qromosomis bolo nawilze, 

romelsac telomera ewodeba (berZn. telos _ bolo, 
meros _ nawili). telomeris damokleba aris, 

swored, is molekuluri saaTi, romelic iTvlis 

ujredis gayofis raodenobas (ricxvs). gairkva, rom 

yoveli gayofis dros ujredi kargavs 50-dan 200-

mde azotovan fuZes dnm-is bolo nawilSi, e.i. kar-

gavs Tavisebur `asoebs~, romlisganac Sedgeba es 

makromolekula. sabednierod, telomeraSi ar aris 

kodirebuli ujredisaTvis mniSvnelovani cilebi. 

telomerebi Sedgeba erTnairi nukleotiduri gan-

meorebadi Tanmimdevrobebisagan. amasTan es Tan-

mimdevrobebi faqtobrivad erTnairia sxvadasxva 

organizmSi: infuzoriaSi, amfibiebSi, qvewarmav-

lebSi da frinvelebSi. telomeris sigrZe mi-

uTiTebs ujredis gayofis raodenobas, romelic 

jer kidev SeuZlia, ganaxorcielos ujredma, ro-

gorc ki telomera qromosomis kopirebis ganvlili 

ciklis Sedegad miaRwevs raRac kritikul sigrZes, 

ujredi wyvets gayofas _ dgeba replikaciuri si-

bere. progeriiT daavadebul bavSvTa ujredebs 

aqvT damoklebuli telomerebi. swored, amiT 

aixsneba siberis naadrevi dadgoma am avadmyofebSi. 

maTi mSoblebis telomerebi ki normaluri sigrZi-

saa, es ki imas niSnavs, rom progeriis anu hatCin-

son-hilfordis sindromi aris romeliRac iSviaTi 

mutacia, romelic warmoiSva Canasaxis erT-erT 

yvelaze adreul ujredSi. 
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tteelloommeerraazzaa  
 

ra emarTebaT im telomerebs, romlebic po-

tenciurad ukvdav erTujredian organizmebSia, 

sasqeso an kibos ujredebSia?! 1985 wels infuzoria 

tetrahimenaSi aRmoCenili iqna fermenti, romelsac 

verafers uxerxebda fermenti dnm-polimeraza da 

ai, amiT ujredebs eZleodaT SesaZlebloba usas-

rulod ewarmoebinaT fermenti, romelsac telom-

eraza uwodes da male es fermenti aRmoCenili iqna 

sxva mraval ujredSi-safuarSi, zogierT mwerSi, 

WiebSi da mcenareebSi. aRmoCnda, rom telometaza 

muSaobs adamianis Canasaxovan da sasqeso ujre-

debSi. telomeraza aris e.w. Rerovan ujredebSic 

e.i. iseT ujredebSi, romelTa gamudmebuli gam-

ravleba udevs safuZvlad sisxlisa da zogierTi 

qsovilis ganaxlebas (mag. kani da saWmlis momnele-

beli sistemis organoebis Siga zedapiris qso-

vilebSi) adamianis simsivneebis 90%-s aqvs telom-

erazuli aqtivoba, xolo sxeulis normalur ujre-

debSi piriqiT, am fermentis aRmoCena ver moxerxda. 

SeiZleba pirdapir iTqvas, rom ferment telom-

erazas aqtiuroba da ujredis usazRvro gayofis 

unari pirdapir kavSirSia erTmaneTTan.  
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uukkvvddaavvii  uujjrreeddii  
 

dabadeba da sikvdili Cvens mier xSirad war-

modgenilia rogorc erTi modelis ori mxare. da-

badebuli arseba TavisTavad atarebs siberesa da 

dasasruls. amasTan es  arcTu mTlad asea. cocxal 

ujredebs, rogorc Tavisebur molekulur fabri-

kas, aqvT unari, imuSaon usazRvrod didxans yo-

velgvari daRlilobis an daberebis gareSe. amis 

kargi magaliTia erTujrediani arsebebi, romlebic 

mxolod da mxolod ujredis gayofiT mravldebian. 

maTTvis sicocxlis `warTmeva~ advilad SegviZlia 

laboratoriis pirobebSi, magram Tu maT regula-

rulad gamovucvliT wyals da davumatebT sakvebs, 

maSin maT SeuZliaT ganusazRvrelad gaiyon da 

arasdros ar daberdnen, am TvalsazrisiT ameba uk-

vdavia. Cveni sxeuli rom mxolod amebis msgavsi 

ujredebisagan Sedgebodes, sapensio asakze la-

paraki zedmeti iqneboda. 

XX-is pirvel meoTxedSi, wyalsatevidan amoi-

Res mikroskopuli infuzoria, romelsac normidan 

raRac gadaxris gamo ar SeeZlo sqesobrivi proce-

sis ganxorcieleba aseTsave infuzoriasTan. is 

mravldeboda mxolod da mxolod Cveulebrivi 

orad gayofis gziT. am ujredebis STamomavloba 

dRemde SesaniSnavad grZnobs Tavs msoflios mra-

val laboratoriaSi, Tumca TavianTi Soreuli 

winaprebisagan daSorebulebi arian orasiaTasi gay-

ofili TaobiT. sxvagvarad rom vTqvaT, am infuzo-

rias kloni praqtikulad ukvdavia. 
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arasodes aravis unaxavs xnieri (moxuci) baq-

teria. maTi gayofis tempiTa da Tavisi msgavsis 

warmoqmnis gamo, baqteriis sibereze saubari uaz-

robaa. 

sikvdili xnier asakSi aqtiuri gansaxilveli 

fenomenia mxolod mravalujredian organizmebSi. 

da marTlac, Tu sasicocxlo programa Ses-

rulebulia, reproduqtiuli periodi dasrulda 

(damTavrda), STamomavloba datovebulia, maSin 

axla raRa unda gaakeTon mSoblebma? evoluciis 

garkveul etapze xnieri mravalujredianebis dap-

rogramebuli sikvdili, saxeobisaTvis sasargeblo 

fenomenad gadaiqca. Tu ki asea, maSin aucileblad 

unda warmoSobiliyo mkafio meqanizmi, romelic 

sikvdils uzrunvelyofda. 

amis saucxoo magaliTia Zalze martivad age-

buli mravalujrediani arseba _ pawawina nematoda 

cenorablitisi (caenorablitis elegans). am Wiis zrdas-

ruli individi Zlivs aRwevs 1 mm-s, ujredebis 

saerTo raodenoba daaxloebiT 3 aTasia. (Sedare-

bisTvis axalSobil virTagvas aqvs 3-milionamde 

ujredi). 

am nematodas TiToeul ujredSi dnm-is raode-

noba aqvs ocjer meti  vidre `rigiT~ baqterias. 

nematodis sicocxlis xangrZlioba saocrad swra-

fad mimdinareobs, sul raRac samdRenaxevars 

grZeldeba, rac 250-jer metia, vidre nawlavis 

Cxiris baqteriisa es ukanaskneli xelsayrel pi-

robebSi yovel 20 wuTSi erTxel iyofa. magram, 

nawlavis Cxiris baqteria, swored rom iyofa, e.i. 
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misi molekuluri fabrika agrZelebs warmatebiT 

muSaobas, romelic regularulad aormagebs Tavis 

ujredul meurneobas. xolo, nematoda dadebs 

kvercxebs Tu ara, maSinve kvdeba. cxadia, rom 

araviTar sibereze raRac defeqtebis dagrovebis 

xarjze laparaki zedmetia, azabelos SexedulebiT, 

organizmi sikvdilamde mihyavs genebs, romelTa 

ojaxs genetikosebi `sikvdilis genebs~ uwodeben. 

erTi genis produqti gadaecema meores, es aaqti-

urebs mesames, da a.S. da bolos kvdeba. e.i. yvela 

ujredis erTdrouli sikvdili iwvevs organizmis 

sikvdils. aseTi daprogramebuli ujreduli sikv-

dils biologebi da eqimebi uwodeben apoptozs e.i. 

am SemTxvevaSi sibereze saubari azrs hkargavs.  

amerikelma mecnierebma 1988 w. ganacxades, rom 

maT aRmoaCines nematoda, romelsac gen _ age-I  
hqonda mutacia, romelmac gazarda sicocxlis xan-

grZlivoba nematodaSi 70%-iT. gairkva, rom mutan-

tur individebSi gadidebulia (amaRlebulia) e.w. 

antioqsidantebis Semcveloba im nivTierebebisa, 

romlebic aqtiurad spoben (anadgureben) Tavisu-

fal Jangbadian radikalebs. am radikalebs aqvT 

unari daukavSirdnen praqtikulad ujredis nebis-

mier qimiur naerTs da aqtiurad daSalon isini. ma-

gram es meqanizmebi, romlebic sicocxlis xan-

grZlivobaze moqmedeben, mxolod gadaavadeben 

nematodis sikvdils, romelic daprogramebulia 

sikvdilis genebis moqmedebaSi. 

albaT, marTlebi arian is gerontologebi, 

romlebic miuTiTeben siberis fenomenze, rogorc 
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ujredis muSaobaSi mravalgvari Secdomis dagrove-

bis Sedegze. arsebobs adamianSi saerTod raime ge-

netikuri programa, romelic gansazRvravs ujre-

dis sasicocxlo dros?! 

  
  

ssppoonnttaannuurrii  qqrroommoossoommuullii  aabbeerraacciieebbiiss    
ssiixxSSiirree  ssiimmiinnddiiss  ssxxvvaaddaassxxvvaa  aassaakkiiss  TTeesslleebbSSii  

 

cnobilia, rom asakis matebasTan dakavSirebiT 

icvleba organizmSi mimdinare fiziologiuri, bio-

qimiuri da genetikuri procesebi, amitom daberebis 

movlenis asaxsnelad pirvel rigSi unda Seviswav-

loT is Sinagani mizezebi, metaboluri procesebis 

is cvlilebebi, romlebic iwveven ujreduli stru-

qturebis, gansakuTrebiT nukleoproteiduli 

struqturebis TandaTanobiT da Seuqcevad gar-

daqmnas. 

sadReisod genetikasa da gerontologiaSi eWvs 

ar iwvevs is faqti, rom daberebis endogenuri 

movlenebidan gadamwyveti roli genetikur meqaniz-

mebs ekuTvnis. dadgenilia, rom asakis matebisas ge-

nomis eqspresiis daqveiTeba qromatinis kompaqti-

zaciis xarisxzea damokidebuli. amdenad, daberebis 

erT-erT ZiriTad mizezad ujredul doneze qro-

mosomaTa heteroqromatizacia saxeldeba. 

mcenareul organizmTa daberebis procesis 

Seswavlis Sedegebidan cnobilia, rom Teslis Senax-

vis xangrZlivobis Sesabamisad mcirdeba maTi aRmo-

cenebis unari. gamokvlevebis Sedegad aRmoCnda, 
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rom xorblis, qeris, Wvavis, mwvane salaTis asa-

kovani Teslebis Rivis meristemul ujredebSi ma-

tulobs qromosomuli aberaciebis sixSire, magram 

ar aris dadgenili Tu ra tipis qromosomuli 

aberaciebi warmoiqmneba upiratesad Teslis asakis 

matebisas mis meristemul qsovilebSi. 

mocemul naSromSi Cven miznad davisaxeT im 

spontanuri citogenetikuri cvlilebebis (qromo-

somuli aberaciebis) sixSiris Seswavla, romlebic 

aRiniSneba sxvadasxva asakis Teslis Rivis fesvis 

meristemul ujredebSi. 

sakvlev obieqtad gamoviyeneT simindis Cveu-

lebriv pirobebSi Senaxuli erTwliani da xuT-

wliani Teslebi. Tesli gavaRiveT petris jamebSi 

TermostatSi saTanado temperaturaze. ganvsaz-

RvreT maTi gaRivebis unari. Rivis fesvebs va-

fiqsirebdiT fiqsatorSi, absoluturi spirtis  

meTanolisa da yinulovani ZmarmJavas (3:1) axlad-

momzadebul narevSi. fiqsacia grZeldeboda 24 

saaTi, amis Semdeg fiqsatoridan amoRebuli fes-

vebi gadagvqonda 70
0
-ian spirtSi orjeradi Secv-

liT. vRebavdiT saRebav acetokarminSi da vamza-

debdiT droebiT preparatebs. 

preparatebis mikroskopuli Seswavlis dros 

aRvricxavdiT fesvis meristemuli ujredebis mi-

tozur aqtivobas da qromosomuli aberaciebis 

yvela tips. cdis TiToeul variantSi gaanal-

izebuli iyo 5-5 preparati, 150-ze meti anafaza da 

metafaza. aberaciebisa da darRvevebis Semcvel 
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ujredTa procentuli SeswavlisaTvis standar-

tuli Secdomis gamoTvla formuliT xdeboda: 

 

m= ±
N
nn )100( −

 

 

sadac 

n _ darRvevebis Semcvel ujredTa %-uli 

maCvenebeli, 

N _ Seswavlil ujredTa saerTo raodenoba. 

 

rogorc aRvniSneT, Teslis gaRivebis unari 

asakis matebasTan erTad qveiTdeba, xolo gark-

veuli periodis Semdeg mTlianad wydeba. eqsperi-

mentma gviCvena, rom laboratoriaSi oTaxis 

Cveulebriv pirobebSi 5 wlis manZilze Teslis 

Senaxvisas simindis Teslis aRmocenebis unari Sem-

cirda 18%-mde. es faqti, SeiZleba, asakovan Tes-

lebSi spontanuri qromosomuli aberaciis war-

moqmnis arapirdapir maCveneblad CaiTvalos. aseTi 

varaudis uflebas gvaZlevs citogenetikuri anal-

izis Sedegebi, romlebic cxrilSia warmodgenili. 

cxrilSi warmodgenili Sedegebi gviCvenebs, 

rom simindis xandazmul TeslebSi meristemuli 

ujredebis mitozuri gayofis intensivoba SesamCne-

vad klebulobs, rac mitozebis saerTo raodenobis 

SemcirebaSi gamoixateba. 

xuTwliani Teslebis meristemul ujredebSi 

qromosomuli aberaciebis saerTo raodenoba sak-

maod maRalia da sarwmunod gansxvavdeba imave 
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obieqtis erTwliani Teslebis meristemuli ujre-

debis analogiuri maCveneblebisagan. aRricxuli 

qromosomuli cvlilebebidan meti sixSiriT ga-

moirCeva anomaluri anafazebi, kerZod, anafazebi 

erTi, ori da sami xidakiT da anafazebi  CamorCe-

nili qromosomebiT. garda amisa aRiricxeba anafa-

zuri fragmentebi da rgoluri qromosomebi. 

 
 

sxvadasxva asakis Teslis fesvis meristemuli  
ujredebis citogenetikuri maCveneblebi 

 

obieqti simindi

asaki,  weli 1 5 

Seswavlili mitizis 
saerTo raodenoba 221 185 

normaluri mitozebis 
raodenoba 216 168 

qr
o
mo

so
mu

l
i 

 
ab

er
ac

ie
bi

 

anafazebi 
xidebiT 

3 10 

anafazuri
fragmentebi 2 3 

rgoluri
qromosomebi _ 4 

aberantuli
qromosomebis 

raodenoba sul 

5 17 

aberaciebis sixSire

% ± m 
2,2±0,5 9,2±1,5 
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Cvens mier Seswavlil masalaSi gamovlinda 

mniSvne-lovani fenotipur-morfologiuri xasiaTis 

cvlilebebic, xandazmuli Teslebis meristemul 

qsovilebSi SeimCneoda ujredSorisebis gazrda, 

TviT ujredebSi didi zomis naTeli zolebis xSiri 

qselis warmoqmna, birTvebis danawevreba, maTSi 

ramdenime muqad Rebvadi ubnis warmoqmna, ujredis 

garsis SesamCnevi deformacia. 

amrigad, miRebuli Sedegebis safuZvelze, 

SeiZleba, davaskvnaT, rom Teslis xangrZlivi Senax-

visas Teslis meristemul ujredebSi aReniSneba 

spontanuri citogenetikuri da morfologiuri 

xasiaTis cvlilebebi. asakis matebisas sicocxlisu-

narianobis daqveiTeba pirdapir kavSirSia qromoso-

mul darRvevebTan, kerZod, anafazur anomaliebis 

dagrovebasTan. 

                 

 

kkrriiookkoonnsseerrvvaacciiaa  ddaa  `̀mmzzaakkvvrruull--vveerraagguullii~~  
kkrriissttaalleebbii  

 

nebismieri civilizebuli sazogadoebis damaxa-

siaTebeli swrafva SeinarCunos da gaamravlos 

Tavisi simdidre-tradiciebi, materialuri faseu-

loba, mecnieruli monapovari. uZvelesi droidan 

moyolebuli pirad an sazogado simdidreTa Semnax-

velis rols mudmivad asrulebda banki. sityva 

`banki~ am bolo aTwleulamde dakavSirebuli iyo 

dajavSnul seifebTan, miwisqveSa sardafebTan, 

oqros zodebTan da sxvadasxva fasian qaRaldTan. 
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magram samyaro saocari siswrafiT icvleba da mas-

Tan erTad icvleba Cveni warmodgenebic bankis Ses-

axeb: ideebis banki, genebis banki. es ki ukve raRac, 

TiTqmis, aramaterialuri ram aris. banks SeuZ-lia, 

moTavsdes kompiuteris diskze an dabali tempera-

turis macivarSi, da miuxedavad amisa, aseTi bankebi 

xandaxan inaxaven imaze aranakleb faseulobebs, 

vidre Cveulebrivi seifebi an didZali oqroulo-

biT savse SeWedili skivrebi. 

ujredebis xangrZlivi da saimedod Senaxvis 

problema, anu ufro swored, ujreduli xazebis 

Senaxvis idea gaCnda XX  saukunis 40-iani wlebis 

bolos da swored, maSin gaxda SesaZlebeli qso-

vilebidan ujredis gamoyofa da misi kultivireba 

specialur sakveb areze _ SuSis sinjarebSi _ in vi‐

tro, rogorc amas biologebi da eqimebi uwodeben. 

adamianis gonebam SeZlo, ujredebi gaen-

Tavisuf-lebina patroni organizmis `meurveobisa-

gan~. 

sxvadasxva tipis ujredebis mravalferovneba, 

romelTa gamozrdac SeiZleboda sinjaraSi, Tam-

brudamxvevi siswrafiT izrdeboda. SeiZleba, 

iTqvas, rom axla msoflioSi ujredebis sxvadasxva 

xazebis raodenoba, romelebic organizmis gareSe 

aris kultivirebuli, ukve aTasobiTaa. amis Semdeg 

aucilebeli gaxda, gamonaxuliyo saimedo gza 

ujredebis xangrZlivi konservirebisaTvis, magram 

ise, rom maT SenarCunebuli hqonodaT TavianTi 

unikaluri Tvisebebi da gamoyenebuli yofiliyo 

nebismieri drosaTvis samuSaod. aseT saSualebad 
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mTel msoflioSi gadaiqca kriokonservacia da 

kriobankebis Seqmna. kryos berZnulad niSnavs `si-

cives~, `yinuls~, `yinvas~. dabali temperaturis pi-

robebSi cocxal organizmSi raRacnairad sustdeba 

yvela biologiuri procesis msvleloba (mimdi-

nareoba) da igi vardeba anabiozSi. es movlena jer 

kidev didi xnis win iyo cnobili adamianisaTvis. 

mag. sami saukunis win _ cnobili italieli bunebis-

metyveli lazaro spalancani dainteresda, Sees-

wavla dabali temperaturis gavlena cocxal or-

ganizmebze. 

cnobilia, rom wylis gareSe sicocxle ar 

arsebobs, magram es wyali, SeiZleba, nebismieri 

arsebisaTvis megobridan saSinel mtrad gadaiqces 

dabal temperaturaze gayinvis dros. maSasadame, 

wyali, romelsac sami meoTxedis raodenobiT Sei-

cavs nebismieri adamianis organizmi, Tavis TavSi 

malavs or safrTxes, romelic mzakvrulad vlin-

deba gayinvis dros. pirveli moculobaSi gadidebaa 

(vis ar unaxavs wyliani boTli, romelic masSi 

wylis gayinvis dros gamskdara). aseTi safrTxis 

sawinaaRmdegod ujreds SeeZlo brZola, Tu gaviT-

valiswinebT, ujredis membranis sakmao elastiuro-

bas. meore safrTxe kristalebia! kristalebi war-

moiqmneba wylis gayinvis dros da swored, 

kristalebi, rogorc lanceti, Wris da glejs, 

ujredis sxeuls da azianeben membranas, arRveva 

vakuols. SeTbobis Semdeg ki aRmoCndeba, rom aseTi 

ujredi ukve mkvdaria. 
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ar aris gasakviri, rodesac ujredi nel-nela 

TandaTanobiT lRveba, igi Tavisufldeba mzak-

vruli kris-talebisagan da sasicocxlo Tvisebebs 

ibrunebs. mag. amebam iswavla gadaciebis an sxva ar-

axelsayreli pirobebis dros rogor ganTavisu-

flebuliyo zedmeti wylisgan, e.i. is axdens Tavisi 

Tavis dehidratacias. Soltosnebi da infuzoriebi 

araxelsayreli pirobebis dadgomisas ikeTeben cis-

tas. cistis warmoqmnis pirvel etapze ujredidan 

aqtiurad gamoiqaCeba wyali. aseT gauwyloebul 

ujreds ukve aRarafris eSinia, mas SeuZlia, Ta-

mamad gaiyinos. umaRlesi Tbilsisxliani 

cxovelebis ujredebs sicocxleSi iSviaTad emu-

qreba gadacieba, Tumca miuxedavad amisa, maT Sein-

arCunes ga-daciebis dros dehidrataciis unari. es 

Taviseburi `rudimentuli~ procesi uadvilebs 

kriobiologebs da kriokonservatorebs muSaobas. 

wylis kristalizacia ujredis SigniT da ga-

reT agreTve iwvevs makromolekulebis dehidra-

tacias (gauw-yloebas). arc Tu iSviaTad isini 

gadadian xsnadi mdgomareobidan uxsnad mdgo-

mareobaSi. gayinvisas xdeba aseve mravali 

arasasurveli ram, mag.: icvleba marilTa koncen-

tracia, sapasuxod bevri cila denaturirdeba. 

cilis denaturaciis procesi xdeba magaliTad 

kvercxis xarSvis drosac. 
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yyiinnuulloovvaannii  pprrootteeqqttoorrii      
 

buneba xSirad Tavad uCvenebs adamians gzas, 

Tu rogor gadaWras Tavisi amocana, problema da 

mkvlevars mxolod isRa rCeba _ aRmoaCinos es 

movlena, romelic milionobiT wlebis ganmavlobaSi 

mimdinareobs bunebaSi. aseve moxda kriopro-

teqtorebis mimarTac _ nivTierebebisa, romelic 

icavs organizms gadaciebis dros warmoSobili ar-

axelsayreli Sedegisgan. adamianebma didi xania 

SeamCnies, rom zogierT civsisxlian arsebebs aqvT 

unari, yovelgvari  saSiSroebis gareSe gaiyinon. 

magaliTisaTvis Sors wasvla ar dagvWirdeba: vis ar 

smenia `SuSisebri~ bayayis Sesaxeb, romelic zam-

TarSi efloba gayinebad TixaSi. raime gansakuTre-

buli zianis gareSe mravali umdablesi kibosnairi 

kargad itans ga-yinvas. zemoT aRniSnuli ki Zlier 

saSiSia TbilsisxlianebisaTvis. maTi civsisxliani 

Zmobilebi amas advilad itanen sisxlSi arsebuli 

specialuri nivTierebis _ krioproteqtoris saSu-

alebiT. mag. aseT nivTierebebs miekuTvneba gli-

cerini, sxvadasxva Saqrebi. zemoT naxseneb bayayebs 

zamTris yinvebis dadgomis win sisxlSi mkveTrad 

ezrdebaT glukozis Semcveloba da isini droebiT 

xdebian diabetikebi. amis gamo maTi sisxli Tumca 

0
0
-s qveviT civdeba, magram ar iyineba. 

Tqven SegiZliaT, es martivi cdiT SeamowmoT _ 

macivris sayinule ganyofilebaSi dadgiT 1 Wiqa 

Cveu-lebrivi wyali da meore wylian Wiqas daamateT 
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5-6 kovzi Saqari da mourieT kovziT. romel WiqaSi 

ufro adre gaiyineba wyali?! 

kriopriteqtorebi kargad aris cnobili mZRo-

lebisTvisac. manqanis radiatorSi wyali rom ar 

gaiyinos, mas umateben specialur nivTierebas, da 

aseve, ujredebs Tu davumatebT Cveulebriv glu-

kozas an glicerins, SeiZleba, davicvaT yinulovani 

kristalebis zemoqmedebisagan, romlebic icaven 

ujredebs dazianebisagan _ mag. dimeTilsulfo-

qsidi, laqtoza, meTanoli da sxva. 

ujredi koloiduri sistemaa. misi SigTavsi 

waagavs sqel kleisters, imisaTvis, rom kargad gai-

yinos, saWiroa, Zalian dabali, _150
0C-ze dabali 

temperatura. yvelaze Zlier macivarsac ki ar 

SeuZlia, aseTi siciviT uzrunvelyofa. kriobi-

ologebis warmateba ganpirobebulia Txevadi gaze-

bis miRebis teqnologiiT. kriogenuli an xanZar-

saSiSi siTxe advilad feTqebadia. iner-tuli gaze-

bis gaTxevadoba ki jerjerobiT oqroze Zvirad 

fasobs. 

ujredis swrafi gayinvis dros yinulis 

kristalebi warmoqmnas ver aswreben, ris Sedegadac 

iwyeba citoplazmis amorful mdgomareobaSi 

gadasvla. aseT mdgomareobaSi gayinuli ujredebi, 

SeiZleba, aTobiT wlis ganmavlobaSi iqnes Senax-

uli. 

kriokonservacia gana swraf ganviTarebadi 

biolo-giis sfero ar aris? xolo Tu asea, maSin 

Sors ar yofila is dRe rodesac ganxorcieldeba 

Cveni ujredebis nimuSebis gayinva da Soreul mo-
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mavalSi ki maTTan erTad Cveni genebis memkvidreo-

biT gadacema, magram amisaTvis unda warmovidginoT 

jer erTi is, rom kriobankSi Cveni bebiebis, papebis 

da maTi naTesavebis ujredebi da genebicaa Senax-

uli. realurad rom vimsjeloT, gana amis imeds ar 

iZleva embriologiis Tanamedrove yvela is me-

Todi, romlis meSveobiTac adamianis erTi 

ujredidan am ujredis patronis aslis miRebaa 

SesaZlebeli. magram Cveni azriT krosingoveri-

zaciis meTodebi ara mxolod unda daixvewos da 

sruliqmnas, aramed eWvis TvaliTac unda SevxedoT, 

radgan aravin icis is, Tu aseTi meTodebi da zemo-

qmedebebi rogor Semoubrundeba adamianis genoms 

da Secvlis mas. 

prenataluri diagnostika arCevanis saSuale-

bas aZlevs mSoblebs TviTon gadawyviTon Tandayo-

lili mankebiT daavadebuli Svilis dabadeba ar da-

badebis sakiTxi. magram yvela mSobeli ase ar 

fiqrobs da winaswari imformaciis miRebas saWirod 

ar miiCnevs. mSobelTa umravlesoba aucilebladac 

ki Tvlis winaswar miiRon informacia, radgan maTi 

azriT Tandayolili mankebiT daavadebul bavSvTa 

umravlesoba Tavidanve tanjvisTvis arian gan-

wirulni. 

amerikis SeerTebuli Statebis sasamarTlos 

praqtikaSi aRwerilia SemTxveva, rodesac dedam 

sarCeli Seitana eqimTa jgufis winaaRmdeg da ai 

ratom: qalma, romelic 9 kviris fexmZime iyo, 

gadaitana infeqciuri daavadeba wiTura. mimarTa 

eqim-specialists misi momavali Svilis janmrTelo-
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bis Sesaxeb informaciis misaRebad, raTa saSiSroe-

bis SemTxvevaSi droulad Seewyvita orsuloba e.i. 

dedam TviTon gadawyvita Tandayolili mankebiT 

daavadebuli bavSvis ardabadeba. radgan man eqime-

bisgan ar miiRo saWiro informacia, orsuloba 

gagrZelda da daibada brma da yru bavSvi. deda sa-

samarTlosgan moiTxovda eqimebis saTanado dasjas.   
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