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Tftbwbmj!
 

Temis aqtualoba. intensiuri kvlevebis miu-

xedavad oligofreniis aradiferencirebuli forme-

bis paTogenezi da ganviTarebis meqanizmebi bolomde 

ar aris Seswavlili.  

cnobilia, rom oligofreniis diferencirebu-

li formebis dros, rogoricaa daunis sindromi, 

martin belis sindromi da sxva, daavadebebis eti-

ologiasa da paTogenezSi gadamwyvet rols asru-

lebs calkeul qromosomaTa anomaluri variantebi. 

agreTve aRniSnuli diferencirebuli formebi xa-

siaTdebian zogadi qromosomuli arastabilurobi-

Tac. bolo wlebSi gaCnda cnobebi, romlebic mi-

uTiTeben qromosomuli arastabilurobis Sesaxeb 

oligofreniis aradiferencirebuli formebiT daava-

debul individebSic. zogadad unda aRiniSnos, rom 

qromosomuli darRvevebis sixSire korelaciaSia 

gonebrivi CamorCenilobis simZimesTan (Бочкова Н., 
1997; Yassen 2001). O                          

oligofreniis aradiferencirebuli formebis 

daaxloebiT  naxevari memkvidrul xasiaTs atarebs. 

am paTologiebTan mimarTebaSi genetikuri kvlevebi 

ZiriTadad klinikur-genialogiur da imuno-geneti-

kur xasiaTs atareben. 

memkvidruli paTologiebis SemTxvevaSi mizan-

Sewonilia citogenetikuri kvlevebis Catarebac, 

radgan am SemTxvevaSi SesaZlebeli xdeba rogorc 

calkeuli anomaluri qromosomuli variantebis, ise 

totaluri qromosomuli arastabilurobis gamov-

lena, rac damatebiT informaciul bazas qmnis daa-

vadebaTa diagnostirebisaTvis da SesaZloa mniSv-

nelovani roli Seasrulos paTologiaTa am jgufSi 

diferencialuri formebis gamovlenaSi (Маринчвева, 
1988; Вельтищев и др. 1989). 
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amdenad, oligofreniis aradiferencirebuli 

formebiT daavadebul individTa maxasiaTeblebis 

Sefaseba gansakuTrebul aqtualobas iZens klini-

kur-praqtikuli TvalsazrisiT.  

 

 

mjufsbuvsjt!njnpyjmwb!
!
pmjhpgsfojjt!bsbejgfsfodjsfcvmj!!

eb!ejgfsfodjsfcvmj!gpsnfcjt!!

hfofujlvsj!btqfrufcj!

 

oligofreniebis xvedriTi wili zogad fsiqo-

motorul anomaliebSi sakmaod maRalia. oligofre-

niebi aerTianebs eTiologiis, paTogenezisa da kli-

nikuri gamovlinebis mixedviT araerTgvarovan pa-

Tologiur mdgomreobaTa jgufs, romlis saerTo 

maxasiaTebels warmoadgens Tandayolili an ad-

reul asakSi SeZenili zogadi ganuviTarebloba da 

inteleqtualuri ukmarisoba. sxvadasxva avtori 

oligofreniis sixSiris gansxvavebul maCvenebels 

iZleva. ganzogadebuli monacemebiT misi gavrcele-

bis sixSiris maCvenebeli meryeobs 1-dan 3%-mde (Су-
харова, 1972, Бочкова Н.П., 1997). terminebi Mental retarda-
tion, Mental subnormaliti da Mental defisien gamoiyeneba imis 
da miuxedavad Tu rogoria etiologia, klinikuri 

suraTi da prognozi. oligofreniis sixSiris saSu-

alo maCvenebeli saWiroebs koreqcias imis gaTva-

liswinebiT, rom dasavleTis zogierT qveyanaSi 

oligofreniebs miakuTvneben gonebrivi CamorCeni-

lobis iseT formebs, romlebic damaxasiaTebelia 

adreul bavSvTa asakSi formirebuli progresireba-

di nevrofsiqiuri daavadebebisaTvis (Westlake J.R., et 
al., 1983). 
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klinikuri gamovlinebebis mravalferovnebis 

miuxedavad oligofreniis sxvadasxva formebisaTvis 

saerTo damaxasiaTebel Taviseburebebs warmoadgens 

fsiqikis totaluri ganuviTarebloba, romelic 

moicavs SemecnebiTi unaris da pirovnuli statusis 

ganuviTareblobasac. fsiqikis defeqtis struqtura-

Si wamyvani roli ekuTvnis moqmedebis umaRlesi 

formebis ukmarisobas, es pirvel rigSi Seexeba ab-

straqtul azrovnebas. amasTan damaxasiaTebelia pi-

rovnebis ganviTarebis arasakmarisi done. rac Seexe-

ba iseT moTxovnilebebs, romlebic dakavSirebulia 

instiqtebTan da umdables efeqturobasTan (Фогель 
Ф., Мотульски А.,1990), fsiqiuri defeqtebis zemoT 

xsenebuli Taviseburebani individualur ganviTare-

baSi erTbaSad ar iCens Tavs. isini ufro TvalsaCi-

no xdeba skolamdeli asakis bolosaken. adreul da 

saskolo asakSi SemecnebiTi moqmedebis ukmarisoba 

upiratesad vlindeba im fsiqikur funqciaTa ganu-

viTareblobaSi, romlebic abstraqtuli ganviTare-

bis adreul etaps miekuTvneba. kerZod, fsiqiuri 

moqmedebis da motoruli aqtivobis vadebis CamorCe-

na, mxedvelobiTi da smeniTi pirobiTi refleqsebis 

Camoyalibebis darRvevebi da Senelebuli tempi, 

emociuri reaqciebis  ukmarisoba, sicocxlis pir-

veli wlis ganmavlobaSi gare samyaroze emociuri 

reaqciebis gamovlenis vadebis dagvianeba, CamorCena 

metyvelebis ganviTarebaSi da sxva (Маринчева, 1988). 
mozardebSi da zrdasrul individebSi ab-

straqtuli azrovenebis ukmarisobasTan erTad Se-

samCnevi xdeba pirovnuli statusis umwifroba. 

oligofreniis dros inteleqtualuri ukmari-

soba  ama Tu im xarisxiT aisaxeba yvela fsiqikur 

procesebze, pirvel rigSi SemecnebiT procesebze, 

rac gamoixateba aRqmis ukmarisobiT, aqtiuri yura-

dRebis darRveviT, daxsomebis SenelebiT,  logiku-

ri mexsierebis dabali doniT. oligofreniiT daava-

debul individTa sityvebis maragi Raribia, metyve-
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lebaSi sWarbobs Stampebi dausrulebeli frazebi 

da gamoTqmis defeqti. ganuviTareblobis niSnebi 

SeiniSneba rogorc fsiqikur moqmedebaSi, aseve mo-

torul aqtivobaSi (Установа Э., 1989;  Вельтишев Ю., 
1989). 

oligofreniis dros xSirad SeiniSneba araspe-

cifiuri nevrologiuri darRvevebi, mag., qala-tvinis 

inervaciis da piramiduli sistemebis moSla (pare-

zebi, kunTovani tonusis darRveva), diencefaluri 

moSliloba, kerZod endokrinuli ukmarisoba. oli-

gofreniis im formebis dros romlebic dakavSire-

bulia Canasaxis ganviTarebis darRvevebTan, rogorc 

wesi aRiniSneba ganviTarebis sxvadasxva anomaliebi 

da displaziebi, rac gamoixateba qalas deforma-

ciiTa da zomebis cvlilebebiT, yuris niJaris, 

Tvalebis, ybebis, kbilebis agebulebisa da ganlage-

bis anomaliebiT, TiTebis falangebis damoklebiT, 

disrafiuli simptomebiT (kurdRlis tuCi, gapobili 

sasa, Spina difina, sindaqtilia  da sxva ), Sinagan orga-
noTa: gulis, filtvebis, Sardsasqeso organoebis da 

saWmlis momnelebeli traqtis ganviTarebis manke-

biT. xSirad aReniSnebaT CamorCena fizikur ganviTa-

rebaSi, sxeulis proporciebis darRveva, sasqeso 

organoebis ganuviTarebloba (Маринчева Г., 1984, Пурас 
Д., 1987). 

arsebobs oligofreniis diferencirebuli da 

aradiferencirebuli formebi. diferencirebul 

formebSi Sedis mkveTri klinikuri formebiT gamo-

xatuli sindromebi, xolo aradiferencirebulSi – 

Tandayolili sistemuri daavadebebi. gonebrivi Ca-

morCenilobis aradiferencirebuli formebis 200-ze 

meti saxeoba arsebobs (Эфроимсон В. П. и др. 1978; Вель-
тицев Ю. Е . и др. 1989). 

oligofreniis genetikurma kvlevebma gviCvena, 

rom dResdReobiT cnobilia qromosomuli darRve-

vebis didi ricxvi, metabolizmis 100-ze meti memkvid-

ruli defeqtebi, uamravi memkvidruli sindromebi 
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da daavadebebi, romlisTvisac damaxasiaTebelia go-

nebrivi CamorCeniloba. oligofreniis diferencire-

ba saSualebas iZleva efeqturi profilaqtikuri 

zomebisa da mkurnalobis meTodebis miRebaSi. didi 

roli miuZRviT mediko-genetikur konsultaciebs 

gonebrivad CamorCenili bavSvebis diagnostirebaSi 

(Westlaake J.R., et al., 1983). 
ukanasknel wlebSi molekuluri citogenetikis 

warmatebebma asaxva hpova gonebrivi CamorCenilobis 

kvlevis sferoSic. warmodgenilia gonebrivi Camor-

Cenilobis Sefasebis axali molekulur-citogeneti-

kuri meTodebi. esenia: fluorescenciuli in situ hi-
bridizacia (Fish), SedarebiTi telomeruli hibridi-

zacia (GGH), telomeruli Fish, multikoloruli ka-

riotipireba, Primed in situ moniSvna (PRINS), genotipi-
reba, mikroanaTalebi. es meTodebi sasargebloa ori 

ZiriTadi aspeqtiT: 

I. qromosomuli anomaliebis gamosakvlevad, 

rogoricaa delecia, dublikacia, translokacia, 

kompleqsuri aberaciebi, markerebi. 

II. ”dafaruli” qromosomuli aberaciebis Se-

safaseblad im pacientebSi, romelTac erTi Sexed-

viT normaluri kariotipi aqvT. aRniSnul meTodebs 

udidesi diagnostikuri potencia gaaCniaT prenata-

lur, postnatalur da preimplantaciur periodSi 

(Xuj, Chen Z., 2003). 
oligofrenia SeiZleba gamowveuli iyos mSo-

biarobisas centraluri nervuli sistemis daziane-

biT, axalSobilebSi sisxlis mimoqcevis darRveviT, 

sxvadasxva qimiuri agentebiT, magaliTad: wamlebiT, 

radiaciis maRali doziT, infeqciuri daavadebebiT, 

rogoricaa: wiTela, epidemiuri parotiti (mwvave vi-

rusuli daavadeba), hepatiti, aseve virusis masiuri 

infeqciebi (gripi). oligofreniis ganviTarebis yve-

laze xSiri SemTxveva SeiZleba gamowveul iqnas 

neiroinfeqciebiT (Никулин Л. А. и др. 1991). gonebrivi 
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CamorCenilobis mizezi aseve SeiZleba iyos Tan-

dayolili hipoTireozi (La Franchi S., 1999). 
centraluri nervuli sistemis formirebas da 

ganviTarebas akontrolebs genebis kolosaluri 

raodenoba, romelic funqcionirebs ontogenezis 

sxvadasvxa stadiaze da centraluri nervuli siste-

mis Camoyalibebis procesSi. am genebSi SesaZlo mu-

taciebis ricxvi mravalia. aRmoCnda, rom mutaciebis 

erTsa da imave lokusSi SeuZliaT gansazRvron 

Zlier gansxvavebuli fenotipebi da erTi genis 

cvlileba ganapirobebs gansxvavebul sindromul 

formebs (Beighton  et al., 1992). 
qromosomuli darRvevebi warmoadgens mniSvne-

lovan mizezs gonebrivi CamorCenilobisa da misi 

sixSire imatebs CamorCenilobis simZimesTan erTad 

(Yassen, 2001). 
oligofreniis aradiferencirebuli memkvidru-

li formebi yvelaze metad gavrcelebulia ojaxur 

formebSi, sisxliT naTesavebs Soris qorwinebis 

dros, aseve identur da sxvassxva kvercxujredidan 

ganviTarebul tyupebSi. oligofreniis memkvidreo-

bis recesiuli forma iSviaTia. aseTi formebi 

gvxvdeba roca ojaxSi ramdenime daavadebuli bavS-

via, aseve im STamomavlebSi, romelTac sisxliT mo-

naTesave mSoblebi hyavT an calkeul SemTxvevebSi. 

misi recesiuli memkvidruli formebis iSviaToba 

aixsneba genebis kolosaluri raodenobiT da muta-

ciis dabali sixSiriT. 6-7 mln genidan STamomav-

lebSi iSviaTia mutaciis ganmeorebadoba erTsa da 

imave nukleotidSi, amitom recesiuli mutaciiT 

warmoqmnili oligofreniis memkvidrul formas aqvs 

lokusi an mxolod ojaxuri gavrceleba (Эфроимсон 
В. П., 1968). 

Гуревич-ma  (1970)  Seiswavla tyupebis 42 wyvili. 

oligofreniis konkordantulobam identur tyupebSi 

debilobis farglebSi 86% Seadgina, xolo sxva-



 11

dasxva kvercxujredidan ganviTarebul tyupebSi 

26%. 

oligofreniis memkvidruli formebis warmoq-

mnaSi did rols asrulebs mSoblebis asaki. cnobi-

lia, rom mSoblebs romelTac hyavdaT daunis sin-

dromiT daavadebuli bavSvi, mniSvnelovan rols 

asrulebs dedis asaki, radgan daberebasTan erTad 

qalebSi SeiZleba warmoiqmnas aneuploiduri kverc-

xujredi. avtorTa azriT (Deimek, Preiss, 1974) dedis 
asakis matebasTan erTad kvercxujredis cvlileba 

xdeba meore meiozuri gayofis dros. zogierTi daa-

vadebis dros ki rogoricaa magaliTad marfanis 

daavadeba mniSvnelovania mamis asaki, sadac adgili 

aqvs sporadiul genur mutacias gamowveuls mamis 

asakiT. gametogenezSi axali mutaciebi warmoiqmneba, 

amis gamo mamis asakis zrdasTan erTad izrdeba 

spermatozoidebSi mutirebuli genebis ricxvi. pa-

Tologiuri mutaciebis sarwmunoeba sporadiuli 

daavadebebis gamovlena STamomavlobaSi izrdeba 10-

jer mamis asakis zrdasTan erTad (30 wlidan 60 

wlamde). amave dros, axali paTogenuri mutaciebis 

SemTxvevaSi, gamowveuli mamis asakis zrdiT ufro 

iSviaTia, vidre qromosomuli anomaliebiT gamow-

veuli daavadebebis sixSire, romelic dedis asakis 

matebasTanaa dakavSirebuli (Блюмина М.Г., 1978). 
oligofreniis diferencirebuli formebi Sead-

gens genetikurad determinirebul fsiqiuri ganuvi-

Tareblobis SemTxvevebs (qromosomuli daavadebebi, 

sindromebi). genetikuri faqtorebi mniSvnelovan 

rols TamaSoben daavadebaTa ganviTarebaSi, Tumca 

es ar unda ganvixiloT rogorc martivi genetikuri 

kavSirebi (Дыгин и др., 1976). 
oligofreniis klasifikacia: oligofreniis 

yvelaze ufro miRebuli klasifikacia aris inte-

leqtualuri defeqtis xarisxi, rasac didi praqti-

kuli mniSvneloba aqvs socialuri adaptaciis sa-

kiTxebis gadawyvetaSi. Cveulebriv gamoyofen goneb-
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rivi CamorCenilobis 3 formas: debiloba, imbecilo-

ba da idiotia. gonebrivi CamorCenilobis xarisxis 

gansazRvrisaTvis iyeneben inteleqtis koeficients 

(IQ), romelic warmoadgens inteleqtis raodenobriv 

Sefasebas da ganisazRvreba standartuli fsiqolo-

giuri testebis safuZvelze (Сухарова Г., 1970, 1985; Жи-
мулев И ., 2003).  

efcjmpcb _ es aris gonebrivi CamorCenilo-

bis msubuqi done (IQ=50 – 70), igi xasiaTdeba inte-

leqtualuri ukmarisobis farTo diapazoniT, sayo-

facxovrebo metyvelebis sakmao ganviTarebiT, im 

specifiuri programebis aTvisebis unariT, romelic 

efuZneba ufro Senelebul tempSi mimdinare konkre-

tul TvalsaCino daswavlas da agreTve martivi 

SromiTi da profesiuli Cvevebis aTvisebis unariT, 

SedarebiT adeqvaturobiT da Cveul garemoSi da-

moukidebeli qceviT. sxva xarisxiT gamoxatul 

oligofreniebTan SedarebiT, debilobis dros pi-

rovnebisa da xasiaTis Taviseburebani gamoirCeva 

ufro meti diferencirebulobiT da individualo-

biT. imis gamo, rom debilobis SemTxvevaSi aRiniSne-

ba inteleqtualuri ukmarisobis farTo diapazoni, 

praqtikuli mizniT xSirad mimarTaven mis gamox-

atul saSualo da msubuqi xarisxebis gamoyofas. 

 jncfdjmj _ gonebrivi CamorCenilobis saSu-

alo donea (IQ=25 _ 50). gamoirCeva azrovnebis gamo-
xatuli konkretulobiT, misi situaciuri xasiaTiT, 

gamoyenebuli mcnebebis formirebis uunarobiT, ara-

sakmarisad ganviTarebuli metyvelebiT da zogadi 

motoruli ukmarisobiT. maT ar SeuZliaT iswavlon 

gonebrivad CamorCenil bavSvTa damxmare skolis 

programis mixedviT, magram amavdroulad maT SeuZ-

liaT elementaruli SromiTi saqmianoba. fsiqiuri 

ganviTarebis tempi mkveTrad daqveiTebulia. daava-

debaTa saerTaSoriso klasifikaciiT imbeciloba 

iyofa saSualo xarisxiT gamoxatul da mkveTr go-
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nebriv CamorCenilobad. es ukanaskneli xasiaTdeba 

metyvelebis susti ganviTarebiT da mxolod im Cve-

vebis ganviTarebiT, romlebic uzrunveloyofen sa-

kuTari Tavis momsaxurebas. 

jejpujb _ fsiqiuri ganviTarebis yvelaze 

dabali donea (IQ=25-ze<).  am dros azrovneba da met-
yveleba TiTqmis ar aris ganviTarebuli, aRqmebi 

sustad aris diferencirebuli, reaqcia garemoze 

mkveTrad daqveiTebuli da araadeqvaturia. emocia 
Semoifargleba kmayofilebisa da ukmayofilebis 

formebiT. aseTi individebisaTvis nebismieri gaa-

zrebuli qmedeba, maT Soris sakuTari Tavis momsax-

urebis Cvevebi miuwdomelia, ar SeuZliaT damouki-

deblad dgoma da laparaki. qceva zog SemTxvevaSi 

modunebulia, naklebad moZravni arian. sxva Sem-

TxvevebSi avadmyofebi midrekilebi arian erTgvaro-

vani agznebisa da stereotipuli moZraobebisadmi 

(torsis qanaoba, xelebis qneva, taSis kvra). zogierT 

avadmyofs periodulad uvlindeba agresia, umetes 

SemTxvevaSi adgili aqvs gamoxatul nevrologiur 

darRvevebs da somatur anomaliebs. 

arsebobs oligofreniis sxva klsifikaciebic: 

magaliTad SemuSavebulia oligofreniis iseTi kla-

sifikacia, romlis safuZvels warmoadgens daswav-

lis unari da socialuri adaptaciis SesaZleblo-

bebi (Мелехов, 1970) defeqtis kliniko-fsiqopaTolo-

giuri struqturis da socialuri adaptaciis mixed-

viT. am klasifikaciidan gamoiyofa oligofrenia 

defeqtis martivi tipiT da oligofrenia, romelTa 

dros ganuviTarebloba Serwymulia emociur-nebelo-

biT darRvevebTan. 

 oligofreniis zogadi klasifikacia emyareba 

kliniko-paTogenezuri korelaciis principebs (Pens-
ner, 1966; Сухарова Г., 1970, 1985) . magaliTad garTule-

bul oligofrenias gamoyofen emociuri nebelobiTi 

sferos gamoxatuli darRvevebisa da analizatoris 



 14

funqciebis uxeSi amovardnebis gareSe, hidrocefa-

liiT garTulebul oligofrenias: smenis, metyvele-

bis, sivrculi sinTezis mamoZravebeli sistemebis 

lokalur darRvevebTan Serwymul oligofrenias; 

oligofrenias romelic dakavSirebulia Tavis tvi-

nis, Sublis wina nawilis ganuviTareblobasTn da 

sxva.  

zogierT klasifikaciaSi oligofrenias mia-

kuTvneben demenciebsac, romlebic formirebas iw-

yeba adreul bavSvTa asakSi progredientul memkvi-

drul degeneraciuli daavadebebis Sedegad (tube-

rozuli sklerozi, neirofibromatozi, sterC-vebe-

ris daavadeba). oligofrenias miakuTvneben Sizofre-

nias da epilefsiasac, Tumca bevri mkvlevari aseT 

klasifikacias ar iziarebs (Сухарова Г., 1972; Марин-
чева Г., Гаврилов В. и др.1988). 

daavadebaTa saerTaSoriso klasifikaciis mi-

xedviT oligofreniis sistematikas safuZvalad 

udevs 2 kriteriumi: inteneqtualuri ukmarisobis xa-

risxi da etiologiuri faqtori. ganvixiloT qro-

mosomuli daavadebebi da sindromebi oligofreniis 

diferencirebul formebSi. 

oligofrenia msxvrevadi X qromosomiT anu 

martin belis sindromi. adre am daavadebas uwo-

debdnen oligofrenias markeruli X qromosomiT. 

martin-belis sindromi daunis sindromis Semdeg 

gonebrivi CamorCenilobis yvelaze gavrcelebuli 

formaa. misi populaciuri sixSire axalSobilebSi 

1:2000-2500. vaJebSi 2-3-jer metia vidre gogonebSi 

(Бочков Н.П., 1997). 
oligofrenia msxvrevadi X qromosomiT mie-

kuTvneba genetikuri paTologiebis monogenur for-

mas. misi gadacema ojaxur SemTxvevaSi xdeba X-Tan 

SeWiduli recesiuli formiT. am gziT gadacemuli 

memkvidruli daavadebebisagan gansxvvebiT, es defeq-

ti vlindeba ara marto kacebSi, aramed 1/3 qalebSi, 
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romlebic heterozigoturi mutaciuri genis mata-

reblebi arian ( Блюмина М. Г., 1983). 
martin belis sindromi dResdReobiT yvelaze 

gavrcelebuli formaa. sazRvargareTis monacemebiT 

igi Seadgens 6-9%-s (Bloquist H., et al.,1983). am daavade-
bas konkurencias uwevs daunis sindromi, romelic 

9-10% Seadgens. Денисова Л.В.-m (1883) Seiswavla ra es 

daavadeba skolamdel da skolis asakis bavSvebSi 

daadgina, rom misma sixSirem SeiZleba 10%-s miaR-

wios. 

literturuli monacemebiT msxvrevadi X qro-

mosomis mqone vaJebis 75%-s aReniSnebaT inteleqtis 

ganuviTareblobis ioli forma, xolo gonebrivad 

CamorCenili gogonebis 7%-s gaaCniaT am formis ma-

tarebeli  genebi (Блюмина М. Г., 1987). 
am daavadebis sixSire Cvens qveyanaSi cnobili 

ar aris. sxvadasxva qveynebSi ki misi sixSire ase ga-

moixateba (Bloquist H. et al., 1983): 
kanada _ 1:3000 

germania – 1:2000 

avstralia _ 1:3500  
oligofrenia msxvrevadi X qromosomiT axali 

gamoyofilia oligofreniis aradiferencirebuli 

formebidan. es ki ar niSnavs, rom daavadebulebs 

garda inteleqtualuri defeqtisa sxva defeqtebi 

ar gaaCnia ( Блюмина М. Г., 1987). 
am sindromiT daavadebulTa garegnoba araspe-

cifiuria. aqvT grZeli saxe, gamoweuli Subli, mak-

ro da doliqocefalia, saxis gipoplazia, gamoweu-

li nikapi, sqeli tuCebi, qveda tuCi xSirad gadmo-

brunebulia, Ayuris  didi niJarebi, didi kidurebi. 

erT-erTi specifiuri simptomia makroorxidizmi. 

aseve axasiaTebT metyvelebis Rrma ganuviTarebloba. 

zogierTi avtoris (Daveno et.al., 1978) azriT msxvreva-

di X qromosomiT daavadebul mamakacebSi garda me-

tyvelebis ganuviTareblobisa axasiaTebT artiku-
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lacia (metyvelebis danawevreba). xSir SemTxvevaSi 

aReniSnebaT autizmi. specialuri citogenetikuri 

gamokvlevebis meSveobiT 15-16% biWebSi, romelTac 

bavSobidanve hqondaT autizmi, aRmoCenili iqna 

msxvrevadi X qromosoma (Bloquist H., et al. 1983; Klauck S. 
et al. 1997). 

zogierT pacients aReniSnebodaT fsiqozebi. 

Маринчева Г. С.-m (1984) TanaavtorebTan erTad Sizo-

freniis simptomi aRmoaCines  msxvrevadi X qromo-

somiT daavadebuli 38 biWidan 17-Si, es ki daaxloe-

biT 60%-ia, zogs ki aReniSnebodaT depresiuli xa-

siaTis afeqturi moSliloba. 
martin belis sindromiT daavadebulebebs 

mkurnaloben foliumis mJaviT. MmogvianebiT aRmoCn-

da, rom am Terapiis efeqti iyo msxvrevadi X qromo-

somiT daavadebuli ujredebis Semcireba (Jenkins E. 
et.al., 1984), amave dros medikamentis miRebis doza 0,5-
2,0 g 1 kg (wonaze) aramarto citogenetikur efeqts 

iwvevs, aramed dadebiT gavlenas axdens qcevaze da 

metyvelebis ganviTarebaze. mkurnaloba unda grZel-

debodes mTeli sicocxlis ganmavlobaSi, radgan 

misi Sewyvetis Semdeg aReniSnebaT mdgomareobis 

gauareseba.  

msxvrevadi X  qromosomis sindromis etiolo-

gia gamovlenil iqna molekulur-genetikuri meTo-

diT. aRmoCenil iqna eqspansia arastabiluri 3 nuk-

leotidis ganmeorebdobisa (CGG) aratranskribire-

bad FMR-1 genis ubanSi. NnormaSi  am genebis ganmeo-
rebadoba varirebda 6-dan 42-mde. qromosomebSi, 

romlebSic aris 50-200 ganmeorebadoba iTvleba 

”premutaciad’’. Semdeg TaobebSi ganmeorebadobebis 

ricxvi SeiZleba gaizardos 1000-mde, rac mogvcems 

gamoxatul klinikur suraTs, romelic damokide-

bulia am nukleotidebis ganmeorebaze. Tu qalma 

memkvidreobiT miiRo ganmeorebadobis didi ricxvi, 

is iqneba daavadebuli. aRmoCenilia kidev 2 geni, 
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romelTa mutacia iwvevs aseTive klinikur suraTs, 

magram es genebi iSviTad gvxvdeba ( Бочков Н. П., 1997; 
Bawent P. et al., 1978). 

bolo wlebis monacemebiT dadginda, rom 

msxvrevadi X  qromosomis sindromi gamowveulia 

FMR-1 genSi CGG tripletis sigrZis matebiT. sruli 

mutacia mdgomareobs CpG ubnis meTilirebaSi da 

FMR-1 genis gaCumebaSi (Knight et al., 1993; Sutherland 1993; 
D. Heinesuner, 2003). 

msxvrevadi X qromosomis sindromi dakavSire-

bulia X qromosomis fragilur saitTan (Xq). FMR-1 
geni identificirebul iqna 1991 wels. es geni Sei-

cavs maRal variabelur ganmeorebadobas nukleoti-

duri tripletisa CGG. ojaxurma gamokvlevebma aCve-

na, rom am mutaciis mqone yvela individis mutire-

buli geni miRebuli aqvs am genis matarebuli qale-

bidan, romlebic klinikurad janmrTelni arian 

(Pembrey M. E., 2001).  
X qromosomis msxvrevadi ubnebi aRmoCenilia X 

qromosomis grZeli mxris 27q an 28q segmentebSi. sin-
droms ganapirobebs rnm-Tan asocirebuli cilis 

FMRP-s defeqti. amgvari sindromi yvelaze xSiria 

gonebrivi CamorCenilobis memkvidreobiT SemTxve-

vebSi (Sungi, 2003). 
fragiluri X sindromi es aris neirogenezis 

darRveva, romelic Sedegia X qromosomis erTeuli 

genis mutaciisa (Mazzoco, 2000).Oojaxur gamokvleveb-

Si xSirad normaluri fenotipi aqvT. miuxedavad 

amisa 20%-s aqvT ufro metad an naklebad gamox-

atuli gonebrivi CamorCeniloba (Herbst, 1980). 
gonebrivad CamorCenil ojaxebSi (Gosden C., et al., 

1985) gamoikvlies 170 orsuli 16-36 kviris gesta-

ciul vadaSi, amnionuri siTxis kulturebSi qromo-

somuli markeris dadgenis mizniT. warmodgenil 

ojaxur istoriebSi aRiniSneboda frgiluri Xq28, 
41 SemTxvevaSi gamovlinda darRvevebi kariotipebSi 
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(24%), 7 SemTxvevaSi iyo 45X, 5 SemTxvevaSi me-13 qro-

mosomis trisomia, 6 SemTxvevaSi me-18 qromosomis 

trisomia, 4 – SemTxvevaSi 21-e qromosomis trisomia. 

diagnozs svamen klinikur suraTze, kliniko-

genialogiur da citogenetikuri gamokvlevebis Se-

degebze dayrdnobiT. magram yvelaze sarwmunoa mo-

lekulur-genetikuri diagnostika. aseve SesaZloa 

prenataluri diagnostikac (Козловa C. и др., 1996).  
Tj{pgfsjb/ daavadebaTa Soris Sizofrenia 

erT-erTi yvelaze rTuli da mZime daavadebaa. Si-

zofrenia fsiqikis darRvevis yvelaze  dramatuli 

gamovlinebaa da sityvasityviTF,,fsiqikis gaxleCas” 

niSnavs. igi gamowveulia im genebis mutaciiT, ro-

melic uzrunvelyofs normalur azrovnebas. Ti-

Toeuli am genebidan ganapirobebs “moqmedebis vels” 

Tavis tvinis romelime stuqturaSi. daavadebisaTvis 

damaxasiaTebelia uwyveti an SeteviTi mimdinreoba, 

manifestacia axalgazrda asakSi, azrovnebiTi da 

emociuri darRvevebis da sxvadasxva fsiqologiuri 

gamovlinebebi (Эроисон В.П., Влюмина М.Г., 1979). 
Sizofreniis manifestaciis asakobrivi piki aRi-

niSneba 20-30 wlis asakSi. bavSvebSi 5 wlamde praq-

tikulad aranairi klinikuri simptomatika ar vlin-

deba (Бочков Н.П. и др. 1984). 
Sizofreniis paTogenezSi ZiriTadad monawi-

leobs limfuri sistema, Tavis tvinis frontaluri 

wili da bazaluri gangliebi. 

Sizofreniis neirobiologiuri safuZvlebis 

Secnobis gaadvilebis mizniT moxerxebulia daava-

debis niSnebis dayofa pozitiur da negatiur simp-

tomebad. Sizofreniis pozitiur simptomebs gane-

kuTvneba aqtiuri qceviTi gamovlinebebi: azrovnebis 

darRvevebi, bodvebi, halucinaciebi. negatiur simp-

tomebs warmoadgens uRimRamo emociuri reaqciebi, 

metyvelebis funqciis darRveva, iniciativis da mi-
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zanswrafvis dakargva, siamovnebis gancdis uunaroba 

da socialuri izolacia (naneiSvili T., 2003). 

dadgenelia, rom pozitiur da negatiur simp-

tomebs gansxvavebuli neirobiologiuri safuZveli 

aqvT. Sizofreniis neirobiologiuri safuZvelebis 

kvlevisas gamoikveTa serotoninis roli Sizofre-

niis paTogenezSi. serotoninis aqtivoba dakavSire-

bulia SizofreniiT daavdebulebSi suicidsa da im-

pulsuri qceviT gamovlinebebTan. aRsaniSnavia, rom 

SizofreniiT daavadebulTa TiTqmis 50%-Si aRiniS-

neba suicidis tendencia leTaluri SedegiT. 

Tanamedrove SexedulebiT Sizofreniis negati-

uri simptomebi ganpirobebulia tvinis dazianebiT. 

Ddazianeba upiratesad Seexeba Sublisa da safeT-

qlis wilebsa da hipoTalamuss. 

mileris hipoTezis Tanaxmad Sizofreniis nega-

tiuri simptomebi warmoadgens droSi ganviTarebul 

tvinis mudmivi hiperaqtivaciis gamo neironTa gadag-

varebiT ganpirobebul progresirebad daavadebas. 

amis sapirispirod arsebobs hipoTeza, rom Sizofre-

niiT daavadebis SemTxvevaSi tvini adreul asakSi 

ziandeba genetikuri faqtorebis gavleniT, samSo-

biaro travmebiT an infeqciebiT (naneiSvili T., 2003). 

negatiuri simptomebi wamyvania diagnostirebaSi 

da xasiTdeba rogorc: 

* azrovnebis darRveva, fsiqikis gaxleCa-

danawevreba. 

* emociur-nebiTi darRveva. 

* emociuri reaqciebis gaqroba, garSemomyofTa 

mimarT gulgriloba, interesis dakargva, mo-

mavali gegmebis  ararseboba da umoqmedoba. 

* gaoreba – erTdroulad ori urTierTsawi-

naaRmdego tendenciis Tanaarsebobas erTi da 

imave obieqtisa da piris mimarT. 

* autizmi. 

* pirovnebis Secvla. 
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pozitiuri (fsiqozuri) simptomebi gulis-

xmobs aqtiur fsiqozur gamovnilebebs, ro-

gorebicaa: 

* halucino-paranoiduli, efeqtur-paranoidu-

li, maniakalur-paranoiduli, depresiul-pa-

ranoiduli sindromebi.  

* fsevdohalucinacia, bodvebi 

  

Sizofreniis mkurnaloba gulisxmobs rogorc 

medikamentur Terapias, ise avadmyofis fsiqo-

socialur reabilitacias. am mizniT mniSvnelovania 

individualuri da jgufuri fsiqoTerapia. medika-

mentur TerapiaSi wamyvania neirorefleqsuri saSu-

alebebi, romlebsac aSkarad gamoxatuli antifsi-

qozuri efeqti da sedatiuri saSulebebi (gamyreli-

Ze S., 1985) gaaCniaT. 

daavadebis prognozi Semdegnairia: SemTxvevaTa 

25% eqvemdebareba mkurnalobas; 30%-Si aRiniSneba 

mdgomareobis gaumjobeseba Terapiis Sedegad; 20% 

saWiroebs hospitalizacias. aRsaniSnavia, rom Tuki 

Sizofreniis klinikaSi wamyvania pozitiuri simpto-

mebi, daavadeba ufro ukeT emorCileba mkurnalobas 

vidre im SemTxvevaSi, roca wamyvania negatiuri sim-

ptomatika. 

Sizofreniis riski garkveul wilad dakavSire-

bulia zogierT toqsinebTan. aRniSnuli toqsinebiT 

SeiZleba Seferxdes tvinis ganviTareba. arsebobs 

mosazreba, rom tvinis ganviTarebaze arasasurvel 

zegavlenas axdens tyvia. kerZod, is moqmedebs sinap-

sebis ebrionaluri genebis ganviTarebaze. Sizofre-

niis riski SeiZleba kavSirSi iyos fetalur alko-

holur sindromTan. avtorebi aviTareben hipoTezas, 

rom Sizofreniis da afeqturi darRvevebisadmi gan-

wyobas ganapirobebs msgavsi genebi. GgenTa lokuse-

biASesaZloa warmodgenili iyos X da Y qromosomeb-

ze  (Attar-Levy D, 1994). 
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Sizofreniis da araspecifiuri fsiqozebiT 

daavadebulebSi gamovlenilia sasqeso qromosomebis 

aneuploidiebi XXY, XXX, XYY. 6,6%-Si dafiqsirda 

sasqeso qromosomebis anomaliebi, upiratesad mo-

zaikuri formebiT. aRniSnuli monacemebiT viTarde-

ba hipoTeza imis Sesaxeb, rom genetikur apartSi 

balansis dakargva SesaZloa win uZRvodes fsiqo-

zuri daavadebebisadmi winaswar ganwyobas (Kumra, 
1998). 

Seswavlili iqna SizofreniiT daavadebuli ma-

makacebi, romlebsac hqondaT izodicentruli Y 

qromosoma mozaikuri kariotipiT 45X/46X, idic (Y) 
(q11) kariotipi 45X terneris sindromTanaa dkavSi-

rebuli, magram am pacientebSi ar aReniSneboda ter-

neriseuli fenotipi, Tu ar CavTvliT sidables. PSR 
analizis Semdeg gamovlinda garkveuli lokusebi 

sY118  da sY119, Yq-ze (Yoshitsugu K., 2003). 
Sizofreniis genetikuri aspeqtebis kvlevis 

mravali mecnieruli naSromi mieZRvna. mniSvnelovani 

Sedegebi iqna miRebuli klinikur-genialogiuri da 

tyupTa meTodebiT Catarebuli gamokvlevebis Sede-

gad. dadginda Sizofreniis memkvidreobiTobis rigi 

kanonzomiereba; Sizofreniis dros aRiniSneba: 

1. maRali konkondartuloba monozigotur tyu-

pebSi dizigotur tyupebTan SedarebiT, rac Sead-

genda 50%-ze mets. es kanonzomiereba samarTliani 

gamodga im tyupebSic, romlebic urTierTgancalka-

vebiT  izrdebodnen. 

2. probandis sibsebSi daavadebis riski minima-
luria da Seadgens 10%-s Tuki orive mSobeli jan-

mrTelia, 15%-mde izrdeba Tuki erT-erTi mSobeli 

janmrTelia. daavadebis riski aRwevs 40-60%-s Tuki 

orive  mSobeli daavadebulia. 

3. SizofreniiT daavadebulTa axlo naTesaveb-

Si daavadebis riski 10-20-jer maRalia, vidre mTel 

populaciaSi da absoluturi riski Seadgens 10-15%. 
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gamovlinda, rom bipolaruli da Sizoafeqti-

uri fsiqozebis mqone probandebis ojaxebSi fsiqia-

triuli daavadebebis procentuli xvedriTi wili 

ufro maRali iyo vidre unipolaruli depresiebis 

mqone probandTa ojaxebSi, ramac saSualeba mogvca 

gvevarauda aRniSnuli paTologiebis genetikuri 

riski (Shopsin, 1976; Suslak L, 1996). 
ukanasknel wlebSi kariotipirebulia genebi, 

romlebic pasuxismgebelia Sizofreniis paToge-

nezze: 3q 13,3 DDRD3; 5q11,2-q13,3 SCZD1; 6p23  SDZD3;  
21q21,3-q22,05  AAA, C  AP, AD1;  22q11-q13 SDZD4 genebi. 
avtorTa azriT Sizofreniisadmi mgrZnobiare lo-

kusebi SeiZleba lokalizebuli iyos me-9 qromoso-

mis pericentrul ubanze. aseve dadginda, rom upi-

ratesd aRiniSneba Semdegi qromosomuli darRvevbi 

1q 21; 7q23, inv 9, 9gh+, 11q 23, 21q22, 22q13, Xp11, Xp13 da 
SesaZlebelia, rom genetikur aparatSi amgvarma 

darRvevam gamoiwvios nervuli sistemis darRveva 

embriogenezis dros (Jureviecz 2001., Demirhan 2003). Si-
zofreniis genebs gaaCniaT garkveuli seleqciuri 

upiratesoba evoluciaSi, rac gansakuTrebiT kara-

gad Cans genis heterozigot matarabelSi, rac ga-

moixateba infeqciuri, alergiuli Sokebisa da sxva-

dasxva nivTierebebis mimarT SedarebiT mdgradoba-

Si. 
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bwuptpnvs!rspnptpnbUb!ebsSwfwfcj!

qbUpmphjfcjt!espt!

 

adamianis citogenetikaSi ukanasknel wlebSi 

erT-erTi mniSvnelovni adgili daikava avtosomur 

qromosomaTa darRvevebTan dakavSirebulma paTolo-

giebis Seaswavlam. zogierTi es forma gamoiyo ro-

gorc damoukidebeli erTeuli da ewoda qromoso-

muli daavadeba. esenia:                                        

1) trisomiebi: me-13 qromosomis trisomia – pa-

taus sindromi; me-18 qromosomis trisomia – edvard-

sis sindromi; 21-e qromosomis trisomia – daunis 

sindromi. 2) deleciebi: me-4 qromosomis mokle 

mxris delecia; me-5 qromosomis mokle mxris dele-

cia; me-18 qromosomis mokle da grZeli mxris dele-

cia. 

qbubvt!tjoespnj; me–13 qromosomis triso-

mia. am daavadebis qromosomuli darRvevebi daadgina 

pataum TanaavtorebTan erTad 1960 wels. 

ZiriTadi simptomebia: trigonocefalia, Tvalis 

anomalia, kurdRlis tuCi da mglis xaxa, Tavis qa-

las defeqtebi, gulis Tandayolili manki, gamox-

atuli gonebrivi CamorCeniloba IQ 50. sixSire 1:5000 

(umetesad 35-40 wlis da meti xnis dedebi). SemTxve-

vaTa 3/4-Si aRiniSneboda me-13 qromosomis trisomia, 

gamowveuli qromosomis ganurideblobiT. iSviaTad 

SeimCneva mozaicizmi (46XX an XY/47XX an XY,13+
), 

izoqromosomiani (46XX an XY+ i13), inversiuli 

(46,XX an XY+inv13) an robertsonuli translokacia 

(rob D/13). rodesac mSoblebi translokaciis mata-

reblebi arian, ganmeorebiTi riski damokidebulia 

translokaciis tipze. Tu ojaxuri translokacia 

gamoixateba rob13q14q an 13q15q segmentebi, maSin aR-
niSnuli translokaciebis matarebeli iqneba gogo-

nebis 2%, xolo vaJebis – mxolod 1%. Tu trnslo-
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kaciis tipi aris rob13q13q, maSin orive sqesis war-
momadgenlebSi translokaciuri qromosoma gadadis 

SemTxvevaTa 100%-Si (Berger, 1971;  Hamerton, 1971; leJava, 

1998). 

fewbsetjt! tjoespnj; me-18 qromosomis 

trisomia. aRwerili iqna edvardsisa da misi Tanam-

Sromlebis mier 1960 wels. axasiaTebT patara saxe, 

patara qveda yba, dabla daweuli da martivi agebu-

lebis yuris niJarebi, saCvenebeli TiTis me-3 TiTiT 

gadafarva, mokle mkerdis Zvali, gulis Tandayo-

lili manki. Tirkmlebis ganviTarebis mankebi, gansa-

kuTrebiT naliseburi Tirkmeli, hidronefrozi. 

sixSire daaxloebiT 1:3000, Warbobs (4:1) mdedrobiTi 

sqesi. upiratesad aRiniSneba 35-40 wlis da meti asa-

kis dedebSi. TiTqmis yovelTvis mJRavndeba me-18 

qromosomis trisomia (47,XX an 47XY, 18+
). iSviaTad 

aRiniSneba mozaicizmi da translokaciebi (me-18 

qromosomis translokacia me-3 an me-4 qromosomas-

Tan). axasiaTebs gonebrivi CamorCenilobis intensi-

uri cvalebadoba, IQ 25-dan 27-mdea (Schinzel et.al., 1974; 
Rethore 1977; �leJava,1998). 

ebvojt!!tjoespnj;! 21-e qromosomis triso-

mia. daunis sindromi aRwerilia l. daunis mier 1866 

wels. axasiaTebs brtyeli saxe, Tvalebis monRo-

loiduri Wrili, Ria piri, braqicefalia, brtyeli 

kefa, TaRiseburi sasa, kbilebis anomalia, daRaru-

li ena, mokle kidurebi. axasiaTebs pigmenturi la-

qebi feradi garsis kideze, gulis Tandayolili 

manki, Tormetgoja nawlavis Seviwroeba, kataraqta, 

mwvave leikemia, epilefsia. sixSire 1:650 gamovleni-

lia daavadebis dedis asakTan aSkara Tanafardoba, 

roca deda 30 welze nakleb  asakSia avadmyofobis 

sixSire 1:2000; 30 wlis asakSi 1:1000; 35 wlis asakSi 

1:500; 40 wlis asakSi 1:100; 42 wlis zeviT 1:50. 

sqesTa Tanafardoba aris 1:1. 5 wlamde dauniT 

daavadebul bavSvebSi IQ-s gansazRvra Znelia. 2-3 
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wlis asakSi IQ aris daaxloebiT 50 (Prieur1968., leJa-

va, 1998). 

avadmyofTa 94%-Si spontanurad sxeulis yvela 

ujredSi moicavs 21-e qromosomis trisomias (47XX 

an 47XY, 21+
) SemTxvevTa daaxloebiT 4%-Si viTarde-

ba translokacia 46XX an XYrob (21q22q;21q 21q) da 

2%-Si mozaicizmi (46XX an X/47,XX an XY, 21+
), roca 

ojaxuri translokacia gamoixateba rob 21q22q, maSin 
aRniSnuli translokaciuri qromosomis matarebeli 

iqneba am mSoblisgan dabadebuli gogonaTa 7%, xo-

lo vaJebis mxolod 2% (Бочкова Н. П.,1997; Орехова В. 
А., и др. 1999). 

wpmg.ijsTipsejt!tjoespnj; me-4 qromo-

somis mokle mxris delecia (del 4p_) aRwerilia 1965 

wels volfisa da hirShordis mier. axasiaTebs mra-

valmxrivi simaxinjeebi: KkurdRlis tuCi, mglis 

xaxa, makrocefalia, feradi garsis koloboma, hi-

pospadia, axalSobilis metad mcire wona, gulis 

manki, kataraqta, Tavis qalas defeqti, gonebrivi Ca-

morCeniloba, sixSire 1:100000 axalSobilze, sqesTa 

Tanafardoba 1:1 (Бочков Н. П.1984; leJava T., 1984, 1998). 

lsj.ev.Dfujt!bov!lbujt!lobwjmjt!tjo.
espnj; me-5 qromosomis mokle mxris delecia (del 
5p-) aRwerilia 1963 wels leJenisa da TanaavtorTa 

mier. axasiaTebs specifikuri tirili (98%), dabade-

bisas mcire wona (70%), zrdaSi CamorCena (85%), mi-

krocefalia (98%), gonebrivi CamorCena (10%), mTva-

riseburi saxe (70%), mikrognaTia (75-85%), sielme (60-

70-%), xelisgulze ganivi nakeci (80-90%), brtyel-

terfianoba (65-75%). gulis Tandayolili manki, 

mglis xaxa, sazardulis Tiaqari, Tirkmlis 

calmxrivi agenezia, sixSire 1:25000 axalSobilze 

(mdedri > mamrze) ZiriTadad aRiniSneba me-5 qromo-

somis mokle mxris delecia (85-90%), agreTve 

translokaciebi (10-15%). mozaicizmi an beWdiseburi 
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me-5 qromosomis warmoqmna. IQ xSirad 20-ze dabalia 

(Орхова В. А. и др. 1999; leJava 1998). 

me-18 qromosomis grZeli mxris delecia (del 
18q). aRiniSneba hipotonia, krunCxviTi Setevebi, sa-

xis Sua nawilis hipoplazia, patara brtyeli cxvi-

ri, Zvlovani wanazardebis gamo kanze aRniSnuli 

patara fosoebi saSualebas gvaZlevs SedarebiT ga-

mokveTili fenotipi amovicnoT. 

me-18 qromosomis mokle mxris delecia (i 18p). 
aRwerilia 1963 wels, damaxasiaTebelia qala-saxis 

anomalia: viwro saxe, CaWyletili cxviri, dabla 

daweuli yuris niJarebi, maRali TaRovani sasa, 

sielme, feradi garsis koloboma. yvela avadmyofi 

CamorCeba fsiqo-motorul ganviTarebaSi. rentgeno-

logiurad vlindeba metakarpuli da metatarzalu-

ri Zvlebis fsevdoepifizebi, Txeli, arasakmaod 

kalcificirebuli Zvlebi, kisris neknebi, neknebis 

Serwyma da TeZos Zvlebis patara frTebi (Эфроимсон 
В. П.  Идр., 1978; LleJava T., 1998). 
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tbtrftp!rspnptpnfcjt!bopnbmjfcUbo!!

eblbwTjsfcvmj!tjoespnfcj-!spnfmUbd!!

Ubo!bymbwt!hpofcsjwj!DbnpsDfojmpcb!

 

am tipis sindromebisaTvis ZiriTadad damaxsia-

Tebelia mozaicizmi, kariotipSi zedmeti X qromo-

soma. es sindromebia: SereSevski-terneris sindromi, 

klainfelteris sindromi (XXY), zedmeti Y qromoso-
mis sindromi (XYY). 

TfsfTfwtlj.ufsofsjt! tjoespnj/! am sin-

droms axasiaTebs kargad gamoxatuli fenotipi, ro-

melic gamoixateba somaturi simptomebiT da fsiqi-

uri darRvevebiT. Ggonebrivi  CamorCeniloba  aqvT 

50%-s. ZiriTadi simptomebia ganviTarebis manki, kanis 

hiperpigmentacia (60%-Si), mxedvelobis simkveTris 

dakleba (22%), smenis daqveiTeba (52%), mikrognaTia 

(40%), sqesobrivi infantilizmi (94%), unayofoba 

(99%) (leJava, 1994, 1998).  

SereSevski-terneris sindromisTvis damaxasia-

Tebelia mozaikuri variantebis maRali sixSire. 

sasqeso qromosomebis nakrebi ZiriTadad aris 45,X; 

45,X/46,XX. iSviaTad gvxvdeba agreTve X-qromosomis 

struqturuli cvlilebebi. oligofrenia axasiaTebs 

qalebis did nawils X qromosomis trisomiiT. six-

Sire 1:5000 (Эфроимсон В. П.  и др., 1978;  leJava T., 1998).  

lmbjogfmufsjt! tjoespnj (XXY). klini-

kuri suraTi pirvelad aRwera klainfelterma 1942 

wels. am dros aRiniSneboda saTesle jirkvlebis 

ganviTarebis darRveva. qromosomuli nakrebi ga-

moixateba 47,XXY.     
ZiriTadi simptomebia: azoospermia, ginekomas-

tia damaxasiaTebeli TmianobiT, asTeniuri agebule-

ba, grZeli kidurebi, androgenebis ukmarisobis gamo 

aqvT maRali, evnuqis msgavsi xma. xSirad aReniSnebaT 

somaturi darRvevebi. avadmyofebi warmodgenili 
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arian sxvadasxva xarisxis debilizmiT. sruliad 

dasaSvebia, rom 46,XY/47,XXY mozaicizmis SemTxveva-

Si saTesleebis dazianeba ar gamoixatos mniSvne-

lovnad da SenarCunebuli iyos spermatogenezi. pa-

cientTa 15-20%-s aqvT IQ 80-ze dabali. sixSire 

axalSobil vaJebSi 1:1000 (Бочков Н.П. и др., 1984; leJava 

T., 1998). 

 {fenfuj! rspnptpnjt! tjoespnj (XYY). 
aReniSneba sxvadasxvagvari Tandayolili anomalie-

bi, unayofoba, hipogonadizmi, gonebrivi CamorCeni-

loba, rig SemTxvevebSi Sizofrenia, agresiulobisa-

ken, afeqturi mdgomareobisaken midrekileba. 

sadiagnozo testad warmodgenilia meore Y 

qromosomis gansazRvra 47,XYY qromosomuli nakre-

bis Tanaobisas, sixSire axalSobil vaJebSi aris 

1:1000. memkvidreobiT ar gaadaecema (Эфроимсон В. П. и 
др., 1978; Бочков Н.П., и др., 1984 LleJava, 1998). 
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blspdfousvm!rspnptpnbUb!cjsUwbljt!!

pshboj{bupsfcjt!brujwpcb!eb!!

btpdjbdjvsj!nbDwfofcfmj!!

qbUpmphjfcjt!TfnUywfwbTj!

 
D da G  jgufis qromosomebis mokle mxrebi war-

modgenilia 3 ubniT: mokle segmentiT, romelic 

uSualod emijneba centromerul raions, mokle 

mxris meoreuli WimiT da mcire zomis kompaqturi 

sxeulakiT _ TanamgzavriT, romelic moicavs akro-

centruli qromosomis mokle  mxris telomeras. 

meoreuli Wimebi Seicaven genebs, romlebic 

akodireben 18S da 28S ribosomuli  rnm-s (Evans et .al., 
1974).  transkribirebuli rnm ukavSirdeba ra cilas, 

sabolood xdeba birTvakis nawili, ris gamoc am 

lokusebs birTvakis organizatorebi an birTvakwar-

momqmneli raionebi (NOR) uwodes. restriqciulma 

analizma aCvena (Maden et al., 1987), rom 45 S r-rnm-is 
makodirebeli ubnis sigrZe adamianSi daaxloebiT 

cametiaTasamde nukleotiduri wyvilis tolia. 

ribosomuli cistronebis transkrifcia xor-

cieldeba endogenuri dnm-damokidebuli rnm-poli-

meraza I-iT (Girummt et al., 1982,  Matsi, Sandberg, 1985).  
warmoiqmneba kompleqsi rnm-polimeraza I-isa r-rnm 

genebTan. imunofluorescenciis meTodis gamoyene-

biT avtorebma naxes, rom transkribirebadi r-dnm 

saitebi lokalizebulia birTvakis fibrilarul 

centrSi, xolo rnm-polimeraza I-is molekulebi 

NOR-is ubanSia moTavsebuli. am molekulebis didi 

nawili mTeli ujreduli ciklis ganmavlobaSi rCe-

ba dakavSirebuli r-rnm-is genebTan. 

aRmoCnda, rom  NOR  SerCeviTad iRebeba azot-

mJava vercxliT (Bloom, Goodpasture, 1976). Qqromosomebi 
kargaven SeRebvis unars maTi proteolituri an 
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JangviTi damuSavebisas, rac iZleva safuZvels viva-

raudoT, rom Ag-SeRebvisas aRadgenen vercxlis io-

nebs (Matsui  et al.,1986). argentofiluri cilebi vlin-

deba aqtiurad transkribirebad erTeulebSi, magram 

ara speiserebSi (Verma,  Rodrigues, 1985). Tanamedrove 

warmodgeniT Ag-dadebiTi NOR–is raodenoba da zo-
mebi, agreTve maTi SeRebvis intensivoba damokide-

bulia mitozis winamorbed interfazaSi ribosomu-

li cistronebis funqciuri aqtivobis xarisxze 

(Schwarzacher,  Wachtler, 1983,  Rocchi, et al., 1986). 
cnobilia, rom adamianis akrocentruli qromo-

somebi Sedian erTmaneTTan Tanamgzavrul asociaci-

ebSi (Ferguson-Smith, Handmaker, 1963; Прокофьева-Бельгов-
ская и др.,1966).Aakrocentrikebi, romlebic monawi-

leoben interfazis da profazis dros birTvakis 

organizaciaSi, SesaZloa SeerTebuli darCnen sa-

telitur asociaciebSi metafazis stadiaze birTva-

kis gaqrobis Semdegac (De capoa et al., 1978). asocia-
ciebSi Sedian mxolod is qromosomebi, romelTac 

gaaCniaT winamorbed interfazaSi aqtiurad funq-

cionirebadi NOR-ebi (Verma et  al.,  1983). 
adamianis 10 akrocentruli qromosomidan aso-

ciaciebSi monawileobas Rebuloben rogorc homo-

logiuri, aseve arahomologiuri qromosomebi. qro-

mosomebis unari SeerTdnen da warmoqmnan asocia-

ciebi, ganisazRvreba ori qromatiduli Tanamgza-

vruli Zafis arsebobiT, e.i. qromosomebi iTvlebin 

asocirebulebad, rodesac SeerTebulia maTi Ta-

namgzavri Zafebis romelime wyvili. am faqtze 

dayrdnobiT (Lezhava et al., 1972) Seqmnes maTematikuri 

”asociaciebis Tanamgzavruli modeli”, romelic 

warmoadgens polinominaluri ganawilebis models 

da saSualebas iZleva dawvrilebiT SeviswavloT 2-

ze meti qromosomiT warmodgenili asociaciebi. 

gairkva, rom G jgufis qromosomebi D-sTan Sedare-



 31

biT ufro maRali sixSiriT Sedian Tanamgzavrul 

asociaciebSi (Лежава и др. 1977;  Lezhava, Dvalishvili, 1992). 
r-rnm-is genuri sistema xasiaTdeba maRali 

plastikurobiT da mgrZnobelobiT Sinagani (Schmiady 
et al., 1979.,  Sigmund  et al., 1979.,) da garegani  (Baldini 
et.al.,1985.,   De Capoa et.al.,  1985.,) faqtorebis mimarT. 

naCvenebia NOR-is transkripciuli aqtivobis 

damokidebuleba sqesze (Лежава  1984), asakze (Kadotani  
et al., 1978.,), eTnikur jgufze (Mikelsaar, Ilus, 1979), aseve 
ujredebis tipze (Созанский, Терехов, 1983), kulturaSi 

mitozebis dayofebis ricxvze (Sigmund et al.,1979;  Фро-
лов, 1986), ujredis malignizaciaze (Грабовская и 
др.1986)  da sxva. 

ormagi Tanamgzavrebi D jgufis qromosomebze 

aRwerili iyo avadmyofebSi – mravlobiTi simaxin-

jeebiT (Groutghy et al.,1964),  klainfelteris sindro-

mian avadmyofebSi (Stahl et al., 1966,), hipostadiiT daa-

vadebul adamianebSi (Turjin, Legeune, 1965), agreTve 

Stein-leventalis sindromis mqone individebSi (Ле-
жава, 1966). G jgufis akrocentrul qromosomebze 

ormagi Tanamgzavrebis warmoqmnas leJavas monaceme-

biT (Лежава, 1966) SeiZleba hqondes Semdegi axsna: es 

aris “klasikuri tipis” Tanamgzavri, Zafis gam-

sxvilebuli nawilis nawilobrivi despiralizaciis, 

reciprokuli translokaciis an G jgufis erTi 

qromosomis Tanamgzaavruli raionebis dublikaciis 

Sedegi. ormagi Tanamgzavrebi gadaecemaT Taobebs da 

SeuZliaT gamoiwvion akrocentruli qromosomebis 

gauTiSebloba mitozsa da meore meiozur gayofisas 

anafazaSi. 

koensma da sxva (Coens et al., 1988) terneris sin-
dromis klasikuri da mozaikuri formiT daavade-

bul individebSi akrocentrul qromosomaze gamoav-

lines gaormagebuli birTvakis organizatorebi. av-

torebi miuTiTeben am movlenisa da qromosomebis 

ganurideblobas Soris kavSirze. 
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zogierTi avtorebis azriT, akrocentrul qro-

mosomaTa asociaciebi xels uwyoben meiozSi am qro-

mosomaTa ganurideblobas da aRniSnaven, rom reci-

prokuli translokaciebi upiratesad gvxvdeba Ta-

namgzavris mqone qromosomebSi ( Zellweger,  Abbo, 1965,  
Abbo  et al.,  1966;  Coens  et al.,  1988). 

asociaciebSi CarTvis momatebis tendencia 21-e 

qromosomisTvis aRmoCenilia daunis sindromiT daa-

vadebulebsa da maT mSoblebSi. rodesac bernSteini 

da sxva (Bernstein et al., 1981) akvirdebodnen 21-e qro-
mosomas gaormagebuli Ag-pozitiuri ubniT, SeniS-

nes, rom es qromosoma xasiaTdboda asociaciebSi 

Sesvlis maRali unariT. 

spinerma (Spinner  et al.,1989) da sxva gamoikvlies 

daunis sindromiT daavadebuli bavSvebis mSobelTa 

29 wyvili, raTa daedginaT SesaZlo kavSiri Ag-NOR-
pozitiursa da 21-e wyvili qromosomis ganurideb-

lobas Soris, magram maT mier ar iqna dadgenili 

aseTi korelaciis faqti. 

saintereso monacemebi iqna miRebuli kovali-

ovasa da sxvaTa mier (Ковалева и др. 1993) dauniT daa-

vadebuli bavSvebis ojaxebis gamokvlevebis Sedegad. 

im mSoblebSi, romlebSic qromosomebis gauTiSeb-

lobas adgili hqonda pirveli meiozuri gayofis 

dros, agreTve maT trisomiiT daavadebul SvilebSi 

mkveTrad iyo gazrdili 21-e qromosomis asocia-

ciebSi CarTvis unari kontrolTan da im sacdel 

pirTa jgufTan SedarebiT, sadac qromosomebis ga-

nuridebloba xdeboda meore meiozuri dayofis 

dros. avtorebi askvnian, rom asociaciuri faqtore-

bi pirveli meiozuri dayofis dros unda iyos 21-e 

wyvili qromosomis gauTiSeblobis erT-erTi mTava-

ri ganmsazRvreli faqtori. 

mikelsaarisa da sxvaTa gamokvlevebi (Mikelsaar 
et al., 1977) agreTve soznanskis kvlevebi (Сознанский, 
1983) gviCvenebs, rom akrocentruli qromosomebis 
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asociacia ujredebSi mimdinare fiziologiuri 

procesebis amsaxvelia.Aam mosazrebis sasargeblod 

metyvelebs birTvakis organizatoris aqtivobis sa-

kompensacio asociaciuri meqanizmis arseboba. ker-

Zod, dadgenili iqna, rom robertsonuli translo-

kaciebis matarebeli me-15 da 21-e wyvili qromosome-

bisaTvis (translocirebul qromosomebs ar gaaC-

niaT Ag-dadebiTi ubani) damaxasiaTebelia asocia-

ciebis gazrdili raodenoba normaluri kariotipis 

mqone naTesavebTan SedarebiT. zogierTi avtoris 

monacemebiT (Zankl, Zang, 1974) me-14 qromosoma ufro 
iSviaTad monawiloebs asociaciebSi 21-e trisoomiis 

dros, vidre amave individis normaluri kariotipis 

mqone ujredebSi. 

birTvakisa da birTvakis maorganizebeli ubne-

bis funqcionireba, romlebic ujredis umniSvnelo-

vanes molekulur-genetikur procesebSi monawileo-

ben ujredis erT-erT ZiriTad maxasiaTebels war-

moadgens. aqedan gamomdinare, birTvakis organiza-

torebis muSaobis kanonzomierebaTa Seswavla sxva-

dasxava xasiaTis funqionaluri cvlilebebisas, ker-

Zod organizmis imunogenetikuri stabilurobis 

darRvevis pirobebSi gansakuTrebul mniSvnelobas 

iZens. 
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Twjmfvm!rspnbujeUb!Tpsjt!

hbdwmfcjt!dwbmfcbepcb!!

qbUpmphjfcjt!espt!

 

qromatidTa izolokusebs Soris gacvlebi aris 

somatur ujredebSi. maTi aRricxva xdeba im ujre-

debSi, romlebmac replikaciis ori cikli gaiares 

kulturaSi Timidinis analogis, 5-bromdezoqsiuri-

dinis Tanaobisas (Holmguist, Comings, 1975). bevri sa-

kiTxi Sqg-s molekulur meqanizmSi jer kidev bun-

dovania. S.q.g. qromosomuli aberaciebis msgavsad 

ganekuTvneba iseT gardaqmnebs, romlebic mimdina-

reobs spontanurad. maTi sixSiris gazrda inducir-

deba dnm-is damazianebeli agentis moqmedebisas. am-

Jamad arsebul mraval hipoTezas pirobiTad 2 

jgufSi aerTianeben: “reparaciuli” hipoTezis (Kato, 
1977) Tanaxmad Sqg aris postreplikaciuri repara-

ciis maCvenebeli; “replikaciuri” (Painter)  hipoTezis 

mixedviT Sqg-s gansaxorcieleblad aucilebeli ga-

wyvetebi orZafian dnm-Si xdeba srulad replicire-

buli replikonebis klasterebis sazRvarze. 

leJava da CitaSvili (Лежава,Читашвили, 1982) 
swavlobdnen Sqg ganawilebas adamianis A jgufis 

qromosomebis sigrZis gaswvriv. aRmoCnda, rom gac-

vlebi praqtikulad ar xdeboda im ubnebSi sadac 

lokalizebulia heteroqromatini (telomeruli ub-

nebi, centromeris mimdebare raionebi). Sqg-s euqro-

matinul ubnebSi upirates lokalizaciaze miuTiTe-

ben sxva avtorebic (Crossen, et al., 1977, Hoo, Perslow, 1979,  
Cosimo, 1985). Hirsch-is monacemebiT, Sqg upiratesad 

xdeba e.w. “msxvrevad” saitebSi (Fragile Sites) lokali-

zaciis adgilebSi. amasTanave, avtori aRniSnavs ko-

relaciis arsebobas Sqg-sa da qromosomul abera-

ciebs Soris. am or sidides Soris korelaciis ar-

sebobaze miuTiTeben sxva avtorebic (Natarajan et al., 
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1984; Саркисян и др., 1988; Perry, Evans, 1995;.). Sqg-s meTo-

di warmodgenilia rogorc mgrZnobiare testsistema 

egzogenur faqtorTa mutagenurobis Sesaswavalad 
(Solomon, Bobrow, 1975). sxva avtorebi gamoricxaven pa-
rarelizms ASqg-sa da aberaciebis sixSires Soris  

(Hedner et al., 1982;  Lezhava, 1987, 1999). 
zogierTi memkvidruli paTologiebis dros, 

romlebic reparaciuli meqanizmebis moSlasTan 

aris dakavSirebuli (daunis sindromi), rentgenis 

sxivebis saSualo dozebiT zemoqmedeba (0,5-2,0 grei) 

ar axdenda gavlenas Sqg-s saSualo sixSireze im 

dros roca janmrTel ujredSi aRiniSneboda S.q.g. 

mniSvnelovani gazrda(Хомасуридзе и др., 1991). 
sapirispiro Sedegebi iqna miRebuli Major-isa 

da sxv. (Major et.al,1985) mier qimiuri mutagenis (me-

Tilqolantrenis) dabali dozebiT inducirebuli 

Sqg-s sixSiris Seswavlisas daunis sindromis mqone 

individis limfocitebSi. qimiuri agenti iwvevda 

rogorc aberaciebs, ise Sqg-s sixSiris mniSvnelovan 

gazrdas. 

Sqg-s spontanuri done ramdenime aTeuljer 

aris gazrdili blumis sindromis SemTxvevaSi (Shi-
raishi et.al., 1983). avtorTa azriT, blumis sindromis 

dros Sqg xdeba ZiriTadad meore ujredul ciklSi, 

sadac 5-bromdezoqsiuridiniT Canacvlebuli dnm 

replikaciis dros gamoiyeneba matricad. 

dnm-is replikacia-reparaciis meqanizmebis dar-

RvevasTan dakavSirebuli paTologiebis dros Sqg-s 

sixSire mniSvnelovnad izrdeba dnm-is damazianebe-

li agentebis moqmedebiT. magram Sqg-s inducirebis 

xarisxi Zlier varirebs sxvadasxva daavadebebis 

dros, mitomicini C, romelic cnobilia rogorc 

Sqg-s Zlieri induqtori (Perry, Evans, 1975), blumis 

sindromis dros Sqg-s induqcias an sul ar iwvevs 

(Hook et al.) an zrdis umniSvnelod (Shiraishi et al.,1976). 
mitomicin C-Ti zemoqmedebisas Sqg ZiriTadad pir-



 36

vel ujredul ciklSi warmoiqmneba (Zittlefield  et al., 
1983). mitomicini C (im agentebis msgavsad, romlebic 

iwvevn dnm-Si gardigardmo nakerebis warmoqmnas) 

xiluli sinaTlis moqmedebisas axdens Sqg-s indu-

cirebas (Latt et al., 1980). aris monacemebi, rom Sqg-s 
iwveven  mitomicinis aduqtebi (Kaija, Wolff, 1982), aseve 
dnm-cilis nakerebi (Ishii, 1981). 

mitomociniT inducirebuli gardigardmo nake-

rebi dnm-Si SedarebiT iSviaTia da maTi ricxvi ar 

aRemateba 1 nakers 1000 wyvil azotovan fuZeze. mi-

tomicinis zog molekulas SeuZlia dnm-is ama Tu im 

jaWvis alkilireba nakerebis warmoqmnis gareSe, vi-

naidan dadgenilia, rom dnm-Tan dakavSirebuli mi-

tomicinis molekulebis raodenoba 10-jer aRemateba 

warmoqmnil gardigardmo nakerebis ricxvs (Франк-
лин, Сноу, 1984). 

marSali da sxv. (Marshall et.al., 1980) swavlobdnen 

kokeinis sindromiT daavadebuli individebis ujre-

debis ultraiisferi sxivebisadmi mgrZnobelobas. 

Sedegebma aCvena, rom ultraiisferi sxivebi iwvevda 

ujredebis daRupvas, gadarCenil ujredebSi ki aRi-

ricxeboda Sqg-s Zlier momatebuli sixSire. 

Werger-ma da sxvebma (2003) moaxdines S.qg.-s six-
Siris Sefaseba normaluri individebis, msxvrevadi 

X-is matarebeli qalebisa da sxvrevadi  X sindromis 
mqone mamakacebis periferiuli sisxlis limfoci-

tebSi. zogadad sixSire erTmaneTisagan ar gan-

sxvavdeboda aRniSnul SemTxvevaSi roca ujredebis 

gazrda xdeboda TimidiniT Rarib an srul areebze. 

miuxedavad amisa Xq 27 saitSi Sqg iyo mniSvnelovnad 

gazrdili msxvrevadi X qromosomiT daavadebul ma-

makacebSi da gansakuTrebiT TimidiniT Rarib sakveb 

areze gazrdil ujredebSi. 
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cocxali organizmis mdgomareoba sxvadasxva 

fizikuri, qimiuri da biologiuri faqtorebis moq-

medebis mimarT  damokidebulia TviT am organizmTa 

unarze aRidginon dazianebuli struqturebi. am 

procesebSi gansakuTrebul rols asrulebs dnm-is 

reparaciuli sistema. xdeba dnm-is normaluri 

struqturis aRdgena, romelic SeiZleba daziandes 

rogorc egzogenuri faqtorebis zemoqmedebiT, aseve 

endogenuri faqtorebiT ujredTa normaluri cxo-

velqmedebis pirobebSic (Жестяников, 1979). reparaci-
uli sistemebi uzrunvelyofs organizmis ujredis 

genetikuri homeostazis SenarCunebas (Томилин, 1983). 
dReisaTvis cnobili dnm-is reparaciis yvela 

meqanizmi SeiZleba daiyos 3 jgufad dnm-is repli-

kaciis procesebTan mimarTebaSi. ganasxvaveben rep-

likaciamdel, replikaciur da postreplikaciur 

procesebs. aseTi dayofa pirobiTia, radgan ZiriTa-

dad replikaciamde momuSave sistemebi SeiZleba Cae-

bas postreplikaciur procesebSi da piriqiT. post-

replikaciuri sistemebi zogjer saWiroa replika-

ciamdeli reparaciisTvis. reparaciuli meqanizmebis 

gamarTulad muSaobis aucileblobis damadasture-

bel faqtad mohyavT agreTve rigi memkvidruli pa-

Tologiebis arseboba, romlebic reparaciuli pro-

cesebis moSlasTan aris dakavSirebuli. es Seexeba 

im daavadebebs, romelTa dros dnm-is reparaciis 

sistemaSi aRiniSneba bioqimiuri darRvevebi an daa-

vadeba kavSirSia reparaciuli procesebis intensi-

vobis daqveiTebasTan. 

Tavdapirvelad yvela daavadeba gaerTianebuli 

iyo saerTo saxelwodebiT – ,,dnm-is reparaciis daa-
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vadebani”, magram zogierTi maTganis dros darR-

veuli aRmoCnda dnm-is replikaciis meqanizmic. ami-

tom amJamad SemoRebulia termini  ,,dnm-is replika-

ciisa da reparaciis daavadebani”. amasTanave gairkva 

rom reparaciisa da replikaciis procesebi. ori 

mWidrod dakavSirebuli procesia. dnm-is damaziane-

beli agentis zemoqmedebis Semdeg, rogorc wesi 

presinTezur G1 fazaSi  xdeba ujredis droebiTi 

Seferxeba, raTa ganxorcieldes dazianebis gaswo-

reba replikaciis dawyebamde. am procesSi monawi-

leobs cila p 53 (Kastan et al., 1992;  Canman et al., 1994). 
dnm-is replikaciis Seferxeba maionizirebeli ra-

diaciis moqmedebis Sedegad nanaxi iqna S fazaSic 
(Wang et al., 1993). rogorc irkveva,  aRniSnuli proce-

sebis regulaciaSi monawileoben mcire moleku-

luri masis mqone ciklindamokidebuli kinazas inhi-

bitorebi  P21cip1/waF1/cdi1
, romlebic ukavSirdebian cila 

PCNA-s (es cila funqcionirebs rogorc dnm-is 

replikaciis, aseve reparaciis procesebSi) da afer-

xeben replikacias manam, sanam ar moxdeba dnm-is re-

paracia (Micheli et al., 1994). 
In situ  hibridizaciis meTodis gamoyenebiT vebma 

da sxv. (Webb et al., 1990) moaxdines dnm-is reparacia-
replikaciis procesebSi  monawile ciklinis genebis 

kartireba adamianis qromosomis mokle mxarze – 

20p13. garda amisa, maTve SeZles 2 ciklinis monaTe-

save Tanmimdevrobebis kartireba qromosomebze – 

11p15.1   da 11.4-ze. 
Weirich-Schwaiger da sxv. (1994) axdendnen moxuci 

da naadrevi daberebis sindromiT daavadebuli in-

dividebis ujredebidan gamoyofili plazmidebis 

transfeqcias in vitro  axalgazrda individebis ujre-

debSi. gamokvleuli iqna naadrevi daberebis sin-

dromebis Semdegi formebi: verneris, kokeinis da 

daunis sindromebi. rogorc moxuci, ise naadrevi 

daberebis sindromis mqone individebis plazmidebis 
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transfeqciis SemTxvevaSi UujredebSi adgili hqon-

da msgavs gamovlinebebs reaqtivaciis saxiT. 

amasTanave, avtorebma gamoavlines paralelizmi 

xandazmuli da sindromis mqone individebis ujre-

debs Soris rigi parametrebis mixedviT. kerZod, 

aRiniSneboda: sicocoxlis xangrZlivobis limitis 

daqveiTeba, qromosomuli gawyvetebis momatebuli 

sixSire, mikrobirTvebis warmoqmnis sixSiris zrda 

da mTlianad ujreduli ciklis mniSvnelivani 

xangrZlivoba. 

daunis sindromis SemTxvevaSi dadgenil iqna 

dnm-is radiorezistentuli replikaciuri sinTezi 

(Баренфельд и др.1985). am avadmyofTa ujredis dasxive-

ba ar iwvevda dnm-is replikaciis daTrgunvas. radi-

orezistentuloba ar dadasturda daunis sindromis 

SemTxvevaSi (Хомасуридзе и др.1991). 
kokeinis sindromi iSviaTi autosomur-recesiu-

li daavadebaa, romlisTvisac damaxasiaTebelia ju-

joba, sisxlSi zrdis hormonebis normaluri donis 

arsebobis pirobebSi. Tanmxlebi movlenebia: goneb-

rivi CamorCena, makrocefalia, siyrue, mxedvelobiTi 

nervis atrofia da sxva. avadmyofebi gazrdil 

mgrZnobelobas iCenen ultraiisferi da maionizire-

beli radiaciis mimarT (Kocker et al., 1985.,  Schwaiger et 
al., 1986). avadmyofebs agreTve daqveiTebuli aqvT 

adenovirusis mimarT reaqtivaciis unari (Hoar, Dais, 
1979). dnm-fibro-avtoradiografiulma meTodma ar 

gamoavlina gansxvaveba janmrTeli da daavadebuli 

piris fibroblastebs Soris, replikaciuri  Can-

glis gadaadgilebis da dnm-is jaWvis zrdis siCqa-

ris mxriv (Нергадзе и др., 1993). 
blumis sindromis dros  reparaciul fermen-

tebSi ar yofila gamovlenili bioqimiuri cvlile-

bebi, Tumca adgili hqonda ujredis momatebul 

mgrZnobelobas ultraiisferi sxivebisadmi, mitomi-

cin C da bleomicinisadmi, agreTve spontanuri qro-
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mosomuli aberaciebis maRal sixSires da dnm-is 

replikaciuri sinTezis darRvevas (German, 1974;  Le-
roux et al., 1984;  Жестяников, 1985). 

cnobilia, rom msxvrevadi X sindromis mqone 

individebi xasiaTdebian hipermgrZnobelobiT bleo-

miciniT inducirebuli qromatiduli gaxleCebis mi-

marT da trinukleotiduri ganmeorebadobebi msxvre-

vadi X qromosomis mqone ojaxebSi izrdeba. 

Tsu-Shing Wang-ma TanaavtorebTan erTad dono-

rebidan gamoyves msxvrevadi X, romelTac gaaCndaT 

folatisadmi mgrZnobiare fragiluri saiti Xq 27.3 
ubanSi, sadac ar xdeboda an dabali iyo FMRP eqs-
pansia da momatebulia  CGG ganmeorebadobebi. Sede-
gebma aCvenes,  rom normalur ujredebTan Sedare-

biT fragiluri X-is ujredebi ar arian mgrZnobiare 

mutageniT inducirebuli dnm-is erTZafovani wyvete-

bis mimarTY da maT ar aqvT dnm-is reparaciis Sem-

cirebuli unari, ufro metic, erTma msxvrevadma X 
ujradulma xazma gamoavlina hipermgrZnobeloba 

dnm-is erTZafovani wyvetebis mimarT, romelsac 

H2O2-iT, bleomiciniT da eTilmeTansulfonatiT. es 

Sedegebi ar adasturebs mosazrebas, rom GGC gan-
meorebadobebis raodenobis gazrda msxvrevadi X 

sindromis SemTxvevaSi gamowveulia dnm-is repara-

ciis permanentuli deficitiT (Tsu-Shing Wang et al., 
2002). 
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kvlevebi tardeboda oligofreniis aradife-

rencirebuli da diferencirebuli formebiT daava-

debuli individebis da janmrTeli donorebis peri-

feriuli sisxlis limfocitebze. sul gamokvleuli 

iyo 44 individi, romelTac aReniSnebodaT  oligo-

freniis sxvadasxva forma: diferencirebuli (2 dau-

nis sindromiT daavadebuli) da aradiferencire-

buli formebi (oligofrenia gamoxatuli iyo sxva-

dasxva xarisxiT: 30 SemTxveva debili, 9 imbecili, 1 

idiotia, 2 somaturi gadaxrebiT). 
sakontrolo jgufs Seadgenda orive sqesis 

klinikurad janmrTeli donorebi (10 individi). 

oligofreniiT daavadebuli 44 avadmyofidan 26 iyo 

mamri, 18 ki mdedri. maTi asaki varirebda 5-dan 16 

wlamde. 

 

 

qfsjgfsjvmj!tjtymjt!mjngpdjufcjt!

lvmujwjsfcb!eb!rspnptpnvmj!!

qsfqbsbufcjt!njSfcb!

 

citogenetikuri kvlevebi tardeboda periferi-

uli sisxlis mcire limfocitebze, romlebic Cveu-

lebriv pirobebSi aradayofad ujredebs warmoadge-

nen da imyofebian G0 fazaSi. viyenebdiT moklevadian 

kulturebs, sadac mitogened gamoyenebuli iyo fi-

tohemaglutinini. 

gamosakvlev individebSi sisxls viRebdiT ve-

nopunqciiT 5 ml-is odenobiT da gadagvqonda ste-

rilur sinjarebSi, romlebSic winaswar sisxlis 

Sededebis Tavidan asacileblad Casxmuli iyo hepa-
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rinis samuSao xsnari (1 ml haparinis ZiriTadi 

xsnari : 19 ml sakvebi are). 

eriTrocitebis dasaleqad sisxls vayovnebdiT 

oTaxis temperaturaze 2 saaTis ganmavlobaSi. lim-

focitebis Semcveli plazmis fena gadagvqonda ste-

rilur sainkubacio flakonebSi (1 ml TiToeulSi); 

TiToeul flakonSi vamatebdiT 3 ml sakveb ares 

(RPMI-1640 L glutaminisa da NNaHCO3  damatebiT, Па-
нэко) da fitohemaglutinins (Панэко-р) koncentra-

ciiT 0,02 ml. TiToeul flakonSi. flakonebs herme-

tulad vaxuravdiT da vaTavsebdiT TermostatSi 

370C-ze. fiqsaciamde 3 saaTiT adre kulturas vuma-

tebdiT 0,02 ml kolxicins. masalis fiqsacia xde-

boda Semdegnairad: kultura gadagvqonda centri-

fugis sinjarebSi da vacentrifugebdiT 1000br/wT 

siCqariT 5 wuTis ganmavlobaSi;  daleqil ujredebs 

vamuSavebdiT hipotonuri xsnariT 30 wT–is ganmav-

lobaSi 370C-ze. ganmeorebiTi centrifugirebis Sem-

deg naleqs vafiqsirebdiT eTanolyinulovani Zmarm-

Javas nareviT (3:1) 30 wuTis ganmavlobaSi fiqsato-

ris orjeradi SecvliT. Semdeg mcire raodenobis 

fiqsatorSi (0.2-0,3 ml) vaxdendiT ujredebis resus-

pendirebas pasteris pipetiT da vaSxefebdiT civ sa-

sagne minaze preparats vaSrobdiT haerze fiqsato-

ris  gamowvis gareSe.  

qromosomebis raodenobriv-struqturuli dar-

Rvevebis Sesaswavlad preparatebs vRebavdiT ruti-

nuli meTodiT: gimzis an azur-eozinis 5%-iani 

xsnariT. 

ujredTa kultivireba da fiqsacia xdeboda 

standartuli meTodiT. mitogenad viyenebdiT fito-

hematoglutinins (p) koncentraciiT 0,01 ml 4 ml 

kulturalur narevze, romelsac dadgmisTanave va-

matebdiT kulturebSi. fiqsacias vaxdendiT 72 

saaTze.  
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qromosomebis raodenobriv-struqturuli dar-

Rvevebis Sefaseba xdeboda citogenetikuri nomen-

klaturis saerTaSoriso sistemis (ISCM, 1985) mixed-
viT. vaanalizebdiT kargi gabnevis mqone 44_47 qro-

mosomis Semcvel metafazebs. aRvricxavdiT erTeul 

da wyvil fragments, translokaciebs, centromere-

bis naadrev dacilebas. gepebs aRvricxavdiT calke 

da ar vaerTianebdiT aberaciaTa jgufSi. 

qromosomuli aberaciebis analizis Sedegebis 

statistikuri Sefasebis mizniT viyenebdiT stiuden-

tis kriteriums. vsargeblobdiT standartuli Sec-

domis  alternatiuli ganawilebis formuliT: 

 

±
N

nn )100( −
 

 

sadac n _ abernatuli ujredebis %-uli maCvenebe-

lia, N _ gaanalizebuli ujredebis raodenoba. 
100 gamokvleul ujredze aberaciebis raodeno-

bis cdomilebas viTvlidiT puasonis ganawilebis 

formuliT: 

±
N

n100
 

 

sadac n _ aRricxuli aberaciebis ricxvia, N _ gaa-
nalizebul ujredTa raodenoba. 

 
!
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qromosomebis fragiluri saitebis gamosavle-

nad limfocitebis kultivireba da fiqsacia mimdi-

nareobda standartuli meTodiT. kulturebi muSav-

deboda ori sxvadasxva agentiT. erT SemTxvevaSi es 

iyo 5-bromdezoqsiuridini koncentraciiT 20 mg/l, 

meore SemTxvevaSi ki metatreqsati – 10 mg/l. orive 

agenti kulturaSi emateboda fiqsaciamde 24 saaTiT 

adre. bromdezoqsiuridini Timinis analogia, advi-

lad Caanacvlebs mas dnm-is molekulaSi da xSirad 

ganapirobebs fuZeTa araswor dawyvilebas. swored 

am movlenasTan aris dakavSirebuli misi damaziane-

beli efeqti. sait-msxvrevadobis induqciis Tvalsa-

zrisiT bromdezoqsiuridini universalur naerTs 

warmoadgens, radgan misi gamoyeneba SesaZlebelia 

rogorc zogadi ise erTeuli da wyvili fragmente-

biT.   

metatreqsatis SemTxvevaSi zemoqmedebis es xan-

grZlivoba uzrunvelyofs maqsimaluri efeqtis mi-

Rebas, rac Seexeba 5-bromdezoqsiuridins, rogorc 

literaturuli monacemebi miuTiTeben, misi 24 saa-

Tiani zemoqmedebis pirobebSi inducirdeba iSviaTi 

fragiluri saitebi. 

sait-fragilurobis gansazRvra xdeboda qro-

mosomuli gepebis aRricxvis gziT. gepebi ganixile-

boda rogorc dnm-is despiralizaciis Sedegi, rasac 

Tan axlavs metafazuri qromosomebis kompaqtiza-

ciis darRveva. sporadiuli qromatiduli gepebis 

gaCena SeiZleba aixsnas im procesebiT, romlebic 

mimdinareobs G1 stadiaze, Tumca izoqromatiduli 

gepebi Cndeba G2  stadiaze. 
masalis statistikur damuSavebas vaxdendiT 

stiudentis kriteriumiT. qromosomuli aberaciebis 

Semcveli ujredebis procentis standartul Secdo-
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mas (m) viTvlidiT alternatiuli ganawilebis for-

muliT: 

 

±
N

nn )100( −
 

 

sadac n _ abernatuli ujredebis %-uli maCvenebe-

lia, N _ gaanalizebuli ujredebis raodenoba. 
100 gamokvleul ujredze aberaciebis raodeno-

bis cdomilebas viTvlidiT puasonis ganawilebis 

formuliT: 

 

±
N

n100
 

 

sadac n _ aRricxuli aberaciebis ricxvia, NN _ 

gaanalizebul  ujredTa raodenoba. 

 

!



 46

njupnjdjo – C-Uj!joevdjsfcvmj!!

rspnptpnfcjt!sbpefopcsjw.!

tusvrusvmj!ebsSwfwfcjt!bSsjdywb!

 

qromosomebis struqturuli da raodenobrivi 

cvlilebebis analizisas vxelmZRvanelobdiT sxva-

dasxva avtorebis rekomendaciebiT (Бактон, Эванс, 1975;  
Захаров и др., 1982). gepebs calke avRricxavdiT da ar 

vaerTianebdiT aberaciebis GjgufSi. aneuploidur 

ujredebs 44-ze naklebi da 47-ze meti qromosomiT 

artefaqtad vTlidiT. poliploidiis sixSiris gan-

sasazRvravad TiToeul wertilze vaanalizebdiT 

1000 metafazas. avRricxavdiT yvela saxis darRvevas. 

inducirebuli qromosomebis raodenobriv-

struqturuli darRvevebis gamosakvlevad gamoviye-

neT standartuli mutageni-antibiotiki  mitomocini 
C (Mitomocin C, Kijowa Hakko kogyo), romelic farTod 

gamoiyeneba inducurebuli genetikur kvlevebSi.   

mitomocini C pirvelad gamoyves Streptomyces 
Caespitosus-dan, rogorc simsivnis sawinaaRmdego an-

tibiotiki da iyeneben simsivnis qimioTerapiaSi. igi 

aqveiTebs birTvuli mJavebis metabolizms (gansaku-

TrebiT dnm-is biosinTezs) da aqveiTebs prolife-

rirebadi ujredebis mitozur aqtivobas. dadgeni-

lia, rom mitomocini C xasiaTdeba Zlieri mutage-

nuri da klastogenuri efeqtiT (Carano et al, 1979) da 
warmoadgens Svileuli qromatiduli gacvlebis 

Zlier induqtors (Perry, Evans, 1975).   
rogorc daavadebuli individebis, aseve 

janmrTeli donorebis limfocitebis kulturebs 

mitomicin C-s vamatebdiT erTi da igive doziT (0,25 

mkg/ml) da vtovebdiT inkubaciis bolo 24 saaTis 

ganmavlobaSi. avadmyofebze miRebul Sedegebs vada-

rebdiT erTis mxriv janmrTeli donorebis Sesaba-
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mis citogenetikur maCveneblebs, meores mxriv, amave 

avadmyofebis qromosomebis raodenobriv-struqturu-

li darRvevebis spontanur maCvenebels, rac saSua-

lebas iZleoda gangvesazRvra sakvlevi pirebis lim-

focitebis mgrZnobeloba qimiuri mutagenis mimarT. 

masalis statistikur damuSavebas vaxdendiT 

stiudentis kriteriumiT. qromosomuli aberaciebis 

Semcveli ujredebis pacientis standartul Secdo-

mas (m) viTvlidiT alternatiuli ganawilebis for-

muliT:  

±
N

nn )100( −
 

sadac, n _ aberantuli ujredebis procentuli maC-

venebelia;  N _ gaanalizebul ujredTa raodenoba. 

100 gamokvleul ujredze aberaciebis raodeno-

bis cdomilebas viTvlidiT puasonis ganawilebis 

formuliT: 

±
N

n100
 

 sadac n _ aRricxuli aberaciebis ricxvia, N _ 
gaanalizebul ujredTa raodenoba. 

 

!
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dnm-is aragegmiani sinTezis intensivobis Se-

saswavlad Cven gamoviyeneT leJavasa da Tanaavtore-

bis mier mowodebuli meTodi. 

gamoiyeneboda orive sqesis 10-dan 15 wlamde 

gonebrivad CamorCenil individTa periferiuli sis-

xli. 

gamosakvlev individebSi 6 ml-is odenobiT 

sisxls viRebdiT venopunqciiT da gadagvqonda hepa-

rinizirebul sterilur sinjaraSi. vayovnebdiT 1 

saaTis ganmavlobaSi oTaxis temparaturaze eri-

Trocitebis dasaleqad. amis Semdeg plazmas vana-

wilebdiT sainkubacio flakonebSi (1-1ml) da vaza-

vebdiT kulturaluri ariT  RPMI (2 ml). RPMI war-
modgenili iyo 2/3 are 199-Ta da 30 wuTis manZilze 

560C-ze gacxelebiT 1/3 inaqtivirebuli xbos SratiT. 

vmuSaobdiT G0 da G1 fazaSi, sadac dnm-is 

replikacia ar xdeba an 0,1 %-ia.  

cdis variantis mixedviT plazmas sakontrolo 

variantTan erTad vayovnebdiT TermostatSi 370C-ze 
araumetes 18-20 saaTisa (am dromde ujredebi G1 fa-

zis gareT ar gadian). 

dnm-is replikaciuri sinTezis inhibirebisTvis 

viyenebdiT oqsiSardovanas (10 ml 4 ml kulturaze). 

amgvarad, dnm-is registrirebuli sinTezi iTvleba 

aragegmiurad, reparaciulad. areSi vamatebdiT 3H-

Timidins 10 mikrokiuri 1 ml-ze. vayovnebdiT 10 wuTi 

370C-ze TermostatSi. plazmas vanawilebdiT petris 

jamebze. siTxis Sris sisqe ar aRemateba 1,5 mm-s. 

kulturas vasxivebdiT ui-sxivebiT 150 ergi/mm2 do-

ziT (15 jouli) 7,5 wamis ganmavlobaSi baqterioci-

duli naTuriT БУВ-30 (=254 nm) 1,98 j/mm2 simZlavriT 

wamSi. dasxivebis gareSe vtovebdiT kontrols _ 
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dasxivebuls vdgamdiT TermostatSi 370C- ze 3 saa-
Tis ganmavlobaSi. 3H – Timidinis CarTvas vaCereb-

diT areSi civi Timidinis CamatebiT. kulturas 

vainkubirebdiT centrifugis sinjarebSi  370C-ze 2,5 
saaTis ganmavlibaSi. vacentrifugirebdiT 1000 

br/wT-Si 5 wuTis manZilze, oTaxis temperaturaze. 

naleqzeda siTxes vRvridiT da naleqs vamatebdiT 

0,5 ml henqsis xsnars. Semdeg vaxdendiT suspendire-

bas da gadagvqonda filtrebze. am filtrebs va-

SrobdiT, samjeradad vrecxavdiT 40C-ze gayinuli 

5%-iani samqlormJaviT. Semdeg 1 sT manZilze vaTav-

sebdiT 96%-ian spirtSi da vaSrobdiT. radiaqti-

urobas viTvlidiT toluolian scincilaciur na-

revSi scincilatoriT (Liquid scintillation  spectrometer sl 
30). izotopis CarTvis intensivoba isazRvreboda 

wuTSi impulsebis raodenobiT. dnm-is aragegmiani 

sinTezis donis maxasiaTeblad gamoviyeneT repara-

ciis indeqsi – izotopiT moniSnuli winamorbedis 

CarTvis Sefaseba cdasa da kontrolSi.  
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mjngpdjufcjt!usbotlsjqdjvmj!!

brujwpcjt!Tfgbtfcb Ag-NOR   

uftujt!njyfewjU 

 

qromosomuli preparatebis vercxlis nitratiT 

damuSavebis meTodi specifikuria birTvakmaorga-

nizebeli ubnebisTvis (Schwar-zacher, 1983). daverc-

xlili ubnebi vlindebian muqi laqebis saxiT qro-

mosomebis moyviTalo-yavisfer fonze. AamasTan iRe-

beba mxolod is ubnebi, romlebic aqtiurad funq-

cionirebdnen winamorbed interfazaSi, e.i. Ag-NOR 
bendirebis meTodiT xdeba im birTvakis maorga-

nizebeli ubnebis SeRebva, romlebic transkrifci-

ulad aqtiur 18S da 28S ribosomul cisrtonebs 

Seicaven. Ag-bendirebisaTvis viyenebdiT blumisa da 

gudpasteris meTods (Bloom, Goodpasture, 1976) mcire 
modifikaciiT. 

preparatebze vawveTebdiT AgNO3-is 50%-ian 

xsnaris 3-3 wveTs, zemodan vafarebdiT safar minebs.  

Ppreparatebs vaTavsebdiT petris jamSi wyalSi das-

velebul bambis naWerTan erTad (teniani kameris re-

Jimi), hermetulad vxuravdiT da vaTavsebdiT Ter-

mostatSi 48 saaTis ganmavlobaSi 370C-ze. 
vercxlis nitratiT preparatebs vrecxavdiT 

distilirebul wyalSi da vRebavdiT azur-eozinis 

saRebaviT. transkripciulad aqtiuri ubnebi prepa-

ratze movercxlili wertilebis an movercxlili 

Zafebis saxiT Canda. am wertilebSi xdeba vercxlis 

nitratis 50-%-iani xsnaridan vercxlis ionebis 

aRdgena. birTvakis organizatorebis SerCeviTi Reb-

vadoba iZleva saSualebas SevafasoT sakvlevi 

ujredis funqciuri aqtivoba ribosomuli cistro-

nebis aqtivobis xarisxis mixedviT. birTvakis orga-

nizatorebis aqtivobas vafasebdiT ori kriteriumiT: 

akrocentrul qromosomebs Soris asociaciebis six-
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Siris aRricxviT da akrocentruli qromosomebis 

movercxlili segmentebis zomiT. zomas vafasebdiT 

samquliani sistemiT (Lezhava et al.,  1972; Lezhava  1984): 
1. SeuRebavi ubani;  
2. movercxlili segmentis zoma qromatidis 

sisqeze naklebia; 

3. qromatidis sisqis tolia an misi zoma aRe-

mateba qromatidis sisqes. 

asociaciebis sixSiris sefasebisas aRvricxav-

diT asociaciebis  Semcveli  ujredebis raodenobas, 

erT ujredze asociaciebis saSualo ricxvs, aso-

ciaciebSi monawile qromosomebis raodenobas da 

’’Ria” asociaciebis sixSires. ’’Riad” miviCnevdiT 

asociaciebs, romlebSic monawile akrocentrul 

qromosomebs hqondaT Tavisuflad darCenili mo-

vercxlili boloebi (Lezhava, 1984, 1999).  
Sedegebis damuSaveba xdeboda Semdegi formu-

lebiT:  

PD=
n

m
6

  

(D _ jgufis akrocentruli qromosomebisTvis) 

 

PG=
n

m
4

  

(G _ jgufis akrocentruli qromosomebisTvis) 

 

sadac m – Ag+ 
_ pozotiuri segmentebia, n _ akrocen-

truli qromosomebis raodenobaa. 

miRebuli Sedegebis Sedareba xdeboda sti-

udentis meTodiT. 

 

 



 52

rspnptpnfcjt C-cfoejsfcb 
 
 zogierTi avtori C heteroqromatinis neitra-

lur maxasiaTeblad warmogvidgens, razec miuTi-

Tebs adamianis populaciis 1, 9 da 16 qromosomaSi 

C-segmentebis normaluri ganawileba (Podugolnikova  et 
al., 1979;  Fenech, Morley, 1985). sxva avtorebi miuTiTeben  

C-segmentebis kavSirze sxvadasxva fenotipur ga-

movlinebebTan rogoricaa reproduqciuli funqcia, 

zogierTi fiziologiuri da anTropologiuri maC-

veneblebi, paTologiebi.  

pericentruli (struqturuli) heteroqromatini 

gansxvavdeba sxva qromatinisagan dabali ionuri 

Zalebis mqone xsnarebisadmi mdgradobiT. im piro-

bebSi, rodesac qromatini gadadis fizikur mdgoma-

reobaSi, pericentruli ubnebi inarCuneben simkvri-

ves da rCebian aseTi struqturis saxiT. aRniSnuli 

ubnebis kondensirebuli mdgomareobis SenarCunebas 

avtorebi xsnian im faqtiT, rom qromosomis C-
heteroqromatinul ubnebSi fibrilebi erTmaneTTan 

dakavSirebulia ufro mravalricxovani da mWidro 

kavSirebiT sxva ubnebTan SedarebiT (Стефанова, Чен-
цов, 1990). 

meTodi romlis meSveobiT xdeba centromeris 

mimdebare ubanSi lokalizebuli struqturuli he-

teroqromatinis SeRebva, C-bendirebis saxeliT aris 

cnobili. C-SeRebvisas xdeba qromosomebis euqroma-
tinuli raionebis SerCeviTi eqstraqcia, maSin ro-

desac heteroqromatini inarCunebs Tavis organiza-

cias (Jack et al., 1984). 
qromosomul preparatebs Tavdapirvelad 1 saa-

TiT vamuSavebdiT 0,1 N HCl-is xsnariT qromosomebis 

irgvliv arsebuli citoplazmuri narCenebis moci-

lebis mizniT (Tuck-Muller et.al., 1984). distilirebul 

wyalSi preparatebis gavlebis Semdeg, maT vaTavseb-

diT Ba(OH)2-is axaldamzadebul najer xsnarSi (5%)  
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520C-ze 1 saaTis ganmavlobaSi. distilirebul wyal-

Si garecxili preparatebi gadagvqonda 2 x SSC-s 
(0,03 M  3 Canacvlebuli natriumis citrati da 0,03 M 
natriumis qloridi Tanabari raodenobiT) xsnarSi 1 

saaTiT 600C-ze. gavlebis Semdeg preparatebs vRebav-

diT romanovski-gimzas 2%-iani xsnariT (pH=6,8) 20 
wuTis ganmavlobaSi. 

C-heteroqromatinis heteromorfizms vsawav-

lobdiT, erTis mxriv gonebrivad CamorCenil bavS-

vebSi, meores mxriv C-bendirebuli qromosomebis 

SedarebiTi analizisTvis viyenebdiT Patil, Lubs (1972) 
mier mowodebul meTods. C-segmentebis zomebis Se-
fasebis mizniT 1-el, me-9 da me-16 qromosomebis C-
segmentebs vadarebdiT me-16 qromosomis mokle 

mxars. aRniSnuli klasifikaciiT gamoyofilia 5 va-

rianti (a,b,c,d,e), sadac 
a≤0,5x16p; 0,5x16p≤b≤ 1x16p; 1x16p≤c≤1,5x16p; 

1,5x16p≤d≤2x16p; e≥2 x 16p; 
 X 2  viTvlidiT zaqsis formuliT (3akc, 1976) 
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⎭

⎪
⎪
⎬

⎫

⎪
⎪
⎩

⎪
⎪
⎨

⎧

−

+
+

⎟
⎠
⎞

⎜
⎝
⎛

=+= ∑
=

−

k

i ii

i

k

mn
V

n
V

m
nmnx

1

2

)1(
2 1)(

µ

 
sadac, Vi – ganszRvruli variantebis (a ,b, c, d  an  
 
e) raodenoba kontrolSi, 

iµ  _ gansazRvruli variantebis (a,b,c,d an e) 
raodenobaa gonebrivad CamorCenil individebSi, 

n _ C _ blokebis raodenobaa kontrolSi, 

m _ C _ blokebis raodenobaa gonebrivad Camor-

Cenil individebSi.!
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hbnplwmfwbUb!Tfefhfcj!
!

rspnptpnfcjt!tusvruvsvmj!!

eb!sbpefopcsjwj!ebsSwfwfcj!

pmjhpgsfojjU!ebbwbefcvm!!

joejwjefcTj!rspnptpnvmj!!

bcfsbdjfcjt!tjyTjsf!

 

qromosomaTa struqturuli darRvevebis gan-

sazRvris mizniT gaanalizebuli iqna oligofera-

niis aradiferencirebuli formebiT daavadebuli 12 

individis 1990 metafaza. analizis Sedegebi Ti-

Toeuli individisaTvis cal-calke mocemulia 

cxrili 1-Si, sadac Cans individTa Sorisi variabe-

loba aberantuli metafazebisa da qromosomuli ab-

eraciebis ricxvis mixedviT. aberantuli metafaze-

bis sixSire oligofreniis aradiferencirebuli 

formebiT daavadebuli individebis 3 SemTxvevaSi 

Sesabamisad iyo 2,5±1,2% da 3,3±1,5%. 5 SemTxvevaSi 

4,0±1,6 da 5,0±1,5%. 4 SemTxvevaSi qromosomuli ab-

eraciebis Semcveli ujredebis sixSirem Seadgina 

6,0±1,9% da 7,1±2,0%. aberantuli ujredebis sixSire 

individebs Soris varirebda 2,6±1,6-dan 7,1±2,0%-mde  

(saSualod 4,8±0,6%). sakontrolo maCvenebeli ki iyo 

1,6±0,4%.  

oligofreniis aradiferencirebuli formebiT 

daavadebul individebSi Warbobda erTeuli da wy-

vili fragmentebi. erTeuli fragmentebis sixSire 4 

individSi ar gansxvavdeboda sakontrolo maC-

veneblisgan, xolo 8 individSi iyo 2,0±1,1-dan 
4,0±1,1%-mde, rac daaxloebiT 2-3%-iT aRemateboda 

sakontrolo maCvenebels (1,1±0,32). yvela daavadebul 

individSi Warbobda wyvili fragmentebi, maTi six-
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Sire daaxloebiT iyo 1,3±0,9-dan 3,1±1,4%-mde, xolo 

sakontrolo maCvenebeli 0,3± 0,17%. 

sxva tipis darRvevebidan gamovlenili iqna 

qromatiduli da qromosomuli translokaciebi, 

centromerebis naadrevi dacileba (cxrili #1). yu-

radRebas ipyrobs is faqtic, rom oligofreniis 

aradiferencirebuli formebiT daavadebuli erTi 

individis metafazebis 15%-Si gamovlenil iqna C 
jgufis markeruli qromosoma, romelsac grZel 

mxarze aReniSneboda meoreuli Wimebi.  

Cvens SemTxvevaSi markeruli qromosoma war-

modgenili iyo mxolod erTi homologiT.  

calke avRricxavdiT gepebis Semcvel (aqroma-

tuli napralis) metafazebs (cxrili #2). mkvlvarTa 

umravlesoba maT ar miakuTvnebs WeSmarit qromoso-

mul aberaciebs da calke jgufad gamohyofen, vi-

naidan isini ar warmoqmnian acentrul fragmentebs 

(Бактон, Эванс, 1975). sxvadasxva nivTierebebis mutage-

nuri efeqtis Seswavlis dros, agreTve rigi paTo-

logiebis SemTxvevaSi aRiniSneboda maTi raodenobis 

mniSvnelovani cvlilebebi. 

gepebis Semcveli ujradebis %-uli maCvenebeli 

Cvens SemTxvevaSi meryeobda 3,3±1,4-dan 5,3±1,8%-mde. 

saSualo maCvenebeli iyo 4,9+0,5%, xolo sakontro-

lo maCvenebeli ki 3,01 ± 0,56%. 
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cxrili 1 

qromosomaTa struqturuli darRvevebis sixSire oligofreniis  

aradiferencirebuli formebiT daavadebul individebSi 
                                                                                                                                                                                                     

individi 

№ 
gaanalizebul 

metafazaTa 

raodenoba 

metafazebi 

aberaciebiT 

(%±m) 

qromosomaTa struqturuli darRvevebi centromerebis 

naadrevi 

dacileba erTeuli 

fragmenti 

wyvili 

fragmenti 

translokacia 

qromatiduli 

translokacia 

qromosomuli 

1 200 5,0±1,5 2,0±0,9 2,5±1,1 - 0,5±0,4 5,5±1,6 
2 200 5,0±1,5 2,0±0,9 2,5±1,1 0,5±0,4 - 5,0±1,5 
3 150 6,0±1,9 4,0±1,1 2,0±1,1 - - 4,0±1,1 
4 150 3,3±1,5 2,0±1,1 1,3±0,9 - - 4,7±1,7 
5 150 2,6±1,6 1,3±0,9 1,3±0,9 0,7±0,6 - 4,7±1,7 
6 160 2,5±1,2 1,25±0,9 1,25±0,9 - -  
7 200 4,0±1,4 1,5±0,9 2,0±0,9 - 0,5±0,4 5,0±1,5 
8 150 4,0±1,6 1,3±0,9 2,7±1,3 - - 4,7±1,7 
9 150 7,3±2,1 2,6±1,3 3,3±1,5 1,3±0,9 - 3,3±1,5 

10 170 7,1±1,9 2,9±1,3 2,9±1,3 0,6±0,5 0,6±0,5 5,3±1,8 
11 160 7,±2,0 3,1±1,4 3,1±1,4 1,25±0,8 - 3,8±1,5 
12 150 4,0±1,6 2,0±1,1 2,0±1,1 - - 4,7±1,7 

saSualo 1990 4,8±0,6 2,2±0,3 2,3±0,3 0,4±0,1 0,2±0,07 4,8±0,5 
sakont.maCv. 

10 ind. 
1000 1,6±0,4 1,1±0,32 0,3±0,17 0 0 0,2±0,14 
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cxrili 2 

qromosomaTa struqturuli darRvevebis sixSire oligofreniis  

aradiferencirebuli formebiT daavadebul individebSi 
                                                                                                                                                                                   

 

individi 

№ 

metafazebi 

aberaciebiT 

(%±m) 

aberaciebi metafazebi 

gepebiT 

(%±m) 

gepebi 

sul 
erT 

ujredze 
sul 

erT 

ujredze 

1 5,0±1,5 5 0,03±0,01 5,0±1,5 10 0,05±0,01 
2 5,0±1,5 5 0,03±0,01 4,0±1,3 8 0,04±0,01 
3 6,0±1,9 9 0,06±0,02 5,3±1,8 8 0,05±0,01 
4 3,3±1,5 5 0,03±0,01 4,0±1,3 6 0,04±0,01 
5 2,6±1,6 4 0,03±0,01 4,0±1,3 6 0,04±0,01 
6 2,5±1,2 4 0,03±0,01 3,1±1,3 5 0,03±0,01 
7 4,0±1,4 8 0,04±0,01 5,0±1,5 10 0,05±0,01 
8 4,0±1,6 6 0,04±0,01 5,3±1,8 8 0,05±0,01 
9 7,3±2,1 11 0,07±0,02 4,7±1,7 7 0,05±0,01 
10 7,1±1,9 12 0,07±0,02 4,7±1,6 8 0,05±0,02 
11 7,5±2,0 12 0,08±0,02 4,4±1,6 7 0,04±0,01 
12 4,0±1,6 6 0,04±0,01 3,3±1,4 5 0,03±0,01 

saSualo 4,8±0,6 7,25 0,04±0,01 4,9±0,5 6,8 0,05±0,01 
sakont. 

maCv. 
1,6±0,4  0,02±0,01 3,01±0,56  0,03±0,01 
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bofvqmpjejb!eb!qpmjqmpjejb!
 

oligofreniis aradiferencirebuli formebiT 

daavadebul  individTa qromosomebis raodenobrivi 

maCveneblebis analizis Sedegebi mocemulia suraTi 

1-sa da cxrili 3-Si. aneuploidiis ujredebis %-

uli maCvenebeli  TiTqmis ar gansxvavdeboda sakon-

trolo maCveneblisgan. saSualo maCvenebeli iyo 

6,93±0,57% (sakontrolo 6,0±0,75%).     

rac Seexeba poliploidur ujredebs maTi six-

Sire 8 individSi momatebuli aRmoCnda sakontrolo 

maCvenebelTan SedarebiT. poliploiduri ujredebis 

sixSire meryebda 1-dan 5%-mde (sakontrolo maCvene-

beli 0,1±0,3%). 

 

0

2

4

6

8

1 2

kontroli oligofrenia

 
 
sur. 1 qromosomaTa raodenobrivi darRvevebis 

sixSire oligofreniis aradiferencirebuli  

formebis dros. 

 

1-aneuploiduri ujredebi;   

2-poliploiduri ujredebi. 
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cxrili 3 

qromosomaTa raodenobrivi darRvevebis  

sixSire oligofreniis aradiferencirebuli  

formebis dros 

 

individi 

№ 

gaanalizebul 

metafazaTa 

raodenoba 

aneuploiduri 

ujredebi 

poliploiduri 

ujredebi 

ricxvi %±m ricxvi %±m 

1 200 13 6,50±1,75 2 1,0±0,70 
2 200 12 6,0±1,68 2 1,0±0,70 
3 150 11 7,33±2,13 4 2,66±1,31 
4 150 11 7,33±2,13 - - 
5 150 13 8,66±2,30 - - 
6 160 14 8,75±2,23 - - 
7 200 11 5,50±1,61 4 2,0±0,99 
8 150 10 6,70±2,04 2 1,3±0,99 
9 150 9 6,0±1,94 4 2,66±1,31 
10 170 10 5,88±1,80 2 1,33±0,88 
11 160 12 7,50±2,08 8 5,0±1,72 
12 150 12 8,0±2,22 - - 

sul 1990 138 6,93±0,57 28 1,4±0,87 
sakont. 

maCv. 10 

ind. 
1000  6,0±0,75  0,1±0,3 
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oligofreniis aradiferencirebuli formebiT 

daavadebul  individebisaTvis mitomicin C-Ti indu-

cirebuli qromosomuli darRvevebis sixSiris ana-

lizis Sedegebi mocemulia cxrili 4-Si da suraTi 

2-sa da 3-ze. mitomicin C qromosomuli darRvevebis 

Zlieri induqtoria, iwvevs qromosomuli darRveve-

bis donis mniSvnelovan momatebas, rogorc daavade-

bul ise janmrTel donorebSi. sul gamokvleuli 

iqna gonebrivad CamorCenili 8 individis 690 meta-

faza, janmrTeli donorebis 470 metafaza ki Sead-

genda sakontrolo jgufs. 

gonebrivad CamorCenil 4 individSi aberantuli 

metafazebis procentuli maCvenebeli iyo 17,0±3,8% 
da 18,0±3,7%, rac TiTqmis ar gansxvavdeboda sakon-

trolo maCveneblisagan (17,20±1,74%). gamoikveTa 3 

individi, sadac aberantuli metafazebis procentu-

li maCvenebeli sakontrolosTan SedarebiT aRmoCn-

da maRali 22,9±5,0% da 25,0±2,2%, xolo 1 individSi 

SeiniSneboda klebis tendencia 13,3±4,4%. 

gacvliTi tipis qromosomuli darRvevebi Zi-

riTadad warmodgenili iyo qromatiduli simetri-

uli translokaciebiT, aRiricxeboda agreTve qro-

mosomuli asimetriuli rtanslokaciebi dicentru-

li qromosomebiT. yvela avadmyofs hqonda gazrdi-

li gepebis Semcveli metafazebis procentuli rao-

denoba. igi meryeobda 6,0±2,43-dan 8,0±0,91%-mde (sa-
kontrolo maCvenebeli 4,04±0,91%). 
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cxrili 4. 
mitomicin C-Ti inducirebuli qromosomuli darRvevebi oligofreniis  

aradiferencirebuli formebiT daavadebul individebSi 

 

i
n
d
i
v
i
d
i
 

№
 

meta- 

fazebi 

aberacie- 

biT (%±m) 

qromosomaTa struqturuli darRvevebi 
centro- 

merebis 

naadrevi 
dacileba 

meta- 

fazebi 

gepebiT 

(%±m) 

erTeuli 

fragmenti 
wyvili 

fragmenti 
translokacia 

qromatiduli 
translokacia 

qromosomuli 

1 13,3±4,4 8,33±2,81 5,0±2,20 1,67±0,17 0 1,67±0,17 6,67±2,52 
2 17,0±3,8 10,0±3,0 6,0±2,37 0 1,0±0,1 0 6,0±2,37 
3 17,0±3,8 6,0±2,37 9,0±2,86 2,0±0,14 0 1,0±0,1 8,0±2,71 
4 17,5±4,2 12,5±3,35 5,0±2,19 0 0 2,5±0,18 6,25±2,43 
5 18,0±3,7 10,0±3,0 5,0±2,17 2,0±0,14 1,0±0,1 1,0±0,1 6,0 ±2,37 
6 22,9±5,0 14,29±3,58 7,14±2,60 1,43±0,14 0 2,86±1,67 7,14±2,60 
7 23,0±4,2 11,0±3,12 8,0±2,71 2,0±0,14 1,0±0,1 2,0±0,14 6,0±2,37 
8 25,0±2,2 17,5±3,87 6,25±2,43 0 1,25±0,13 1,25±0,13 6,25±2,43 

saSualo 19,3±1,5 11,01±1,19 6,51±0,94 1,45±0,46 0,58±0,25 1,45±0,46 6,67±0,95 
sakont. 

maCv. 

10 ind. 
17,20±1,74 9,20±1,33 7,70±1,23 0 0 0,2±0,46 4,04±0,91 
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sur. 2. mitomicin C-Ti inducirebuli aberantuli 

metafazebis raodenoba oligofreniis aradiferen-

cirebuli formebiT daavadebul individebSi. 
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sur. 3. mitomiciniT inducirebuli qromosomu-

li darRvevebis sixSire oligofreniis aradiferen-

cirebuli formebiT daavadebul individebSi. 

1 – erTeuli fragmentebi; 2 – wyvili fragmen-

tebi; 3 – qromatiduli translokacia; 4 – qromoso-

muli  translokacia. 



 63

njupnjdjoj C-Uj joevdjsfcvmj!!

rspnptpnbUb!sbpefopcsjwj!!

ebsSwfwfcj!

 

oligofreniis aradiferencirebuli formebiT 

daavadebul individTa qromosomebis raodenobrivi 

maCveneblebis analizis Sedegebi mocemulia suraTi 

4 da cxrili 5-Si. Cvens SemTxvevaSi aneuploiduri 

ujredebis procentuli maCvenebeli 5 individSi aR-

moCnda 6,0±0,75 da 8,85±3,15% rac TiTqmis ar gan-

sxvavdeboda sakontrolo maCveneblisagan, xolo 2 

individSi aRiniSneboda zrdis tendencia 10,0±3,58 da 
11,0±3,12%.  

rac Seexeba poliploidur ujredebs, maTi six-

Sire yvela gamokvleul individSi momatebuli iyo 

sakontrolo maCvenebelTan (0,1±0,3%) SedarebiT. igi 

meryebda 1-dan 8,75%-mde.  
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sur. 4. mitomicin C-Ti inducirebuli qromoso-

maTa raodenobrivi darRvevebis sixSire oligofre-

niis aradiferencirebuli formebis dros. 

1 – aneuploiduri ujredebi;  

2 – poliploiduri ujredebi. 
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cxrili 5 

mitomicin C-Ti inducirebuli qromosomaTa  

raodenobrivi darRvevebis sixSire oligofreniis 

aradiferencirebuli formebis dros. 

 

 

 

individi 

№ 

 

aneuploiduri 

ujredebi 

 

poliploiduri 

ujredebi 

 
ricxvi 

 
%±m 

 
ricxvi %±m 

1 7 10,0 ±3,58 2 2,86±1,99 
2 8 8,0±2,71 1 1,0±0,99 
3 7 8,75±3,15 2 2,5±1,75 
4 6 6,0±3,337 4 4,0±1,96 
5 4 6,67±2,22 2 3,33±2,31 
6 5 6,25±2,71 7 8,75±3,15 
7 11 11,0±3,12 4 4,0±1,95 
8 9 9,0±2,86 1 1,0±0,99 

sul 57 8,26±1,05 24 3,48±0,69 
sakontr. 

maCv. 

10 ind 

 6,0±0,75  0,1±0,3 
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rspnptpnfcjt!ntywsfwbej!!

vcofcjt!frtqsftjb!hpofcsjwbe!!

DbnpsDfojm!joejwjefcTj!

!

rspnptpnbUb!tusvruvsvmj!!!

ebsSwfwfcjtb!eb!hfqfcjt!tjyTjsf!!

gsbhjmvsj!tbjufcjt!joevrdjjt!!

qjspcfcTj!

 

gonebrivad CamorCenili individebis qromoso-

muli darRvevebisa da gepebis sixSiris analizis 

Sedegebi mocemulia sur. 5, 6 da 7-ze, me-6 da me-7 

cxrilSi. fragiluri saitebis eqspresias vaxdendiT 

5-brondezoqsiuridiniTa da metatreqsatiT. 5-brom-

dezoqsiuridinis (Timidinis analogi) da metatreq-

satis (foliumis mJavis antagonisti) moqmedeba iw-

vevda qromosomuli darRvevebis donis momatebas 

rogorc daavadebul, ise janmrTel donorebSi 
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sur. 5. qromosomaTa struqturuli darRvevebis 

sixSire 5-bromdezoqsiuridiniTa da metatreqsatiT 

moqmedebisas oligofreniis 

aradiferencirebuli formebis dros. 

1 – erTeuli fragmentebi; 2 – wyvili fragmentebi; 

3-metafazebi gepebiT. 
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sur. 6. 5-bromdezoqsiuridiniTa da metatreqsatiT 

inducirebuli qromosomuli gepebis sixSire  

gonebrivad CamorCenil individebSi. 

1, 2 – intaqturi; 3 – metatreqsati; 

4 – 5-bromdezoqsiuridini. 
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sur. 7. aberantuli metafazebis sixSire  

5-bromdezoqsiuridiniTa (1) da metatreqsatiT (2) 

moqmedebisas oligofreniis aradiferencirebuli 

formebiT daavadebul individebSi. 
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cxrili 6 

5-bromdezoqsiuridiniT inducirebuli qromosomuli darRvevebisa da  

gepebis sixSire gonebrivad CamorCenil individebSi 

 

 
individi 

№ 

 
cdis 

piroba 

meta- 

fazebi 

aberaciebiT 

(%±m) 

meta-

fazebi 

gepebiT 

(%±m) 

centro-

merebis 

naadrevi 

dacileba 

qromosomaTa struqturuli darRvevebi 

erTeuli 

fragmenti 

wyvili 

fragmenti 

translokacia 

qroma-

tiduli 

qromo-

somuli 

 
1 

intaqturi 10,0±3,0 6,0±2,3 5,0±2,2 5,0±2,1 3,0±1,7 - 2,0±1,4 

BrdU 31,3±3,8 20,0±3,3 4,0±1,6 16,7±3,0 11,3±2,6 2,7±0,6 0,7 
±0,6 

 
2 

intaqturi 11,4±3,7 7,1±3,1 5,7±2,8 5,7±2,7 4,3±2,4 - - 
BrdU 35,0±6,2 20,0±5,2 6,7±3,2 20,0±5,2 13,3±4,4 1,7±1,6 - 

 
3 

intaqturi 8,2±2,7 8,0±2,7 5,0±2,2 4,0±1,9 3,0±1,7 - 1,0±0,9 
BrdU 23,0±4,2 25,0±4,3 6,0±2,4 20,0±4,0 11,0±3,1 2,0±1,4 - 

 
4 

intaqturi 7,0±2,5 5,0±2,1 6,0±2,4 3,3±1,7 4,0±1,9 - - 
BrdU 38,3±6,3 28,3±5,8 8,3±3,7 23,3±5,5 15,0±4,6 - - 

 
5 

intaqturi 8,8±3,2 6,3±2,3 5,0±2,4 3,8±2,1 3,8±2,1 - 1,3±1,2 
BrdU 32,2±4,7 25,0±4,3 7,0±2,6 17,0±3,8 10,0±3,0 5,0±2,2 - 

 
saSualo 

intaqturi 9,1±0,9 6,2±0,8 5,6±0,6 4,3±0,6 3,5±0,6 0,1±0,9 0,9±0,3 
BrdU 31,1±2,1 23,2±1,9 6,0±1,1 18,7±1,8 11,7±1,5 2,5±0,7 0,2±0,2 

sakontr. 

maCv.  8,5±1,9 11,5±2,3 - 5,5±1,6 2,5±1,1 0,5±0,4 - 
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cxrili 7 

metatreqsatiT inducirebuli qromosomuli darRvevebisa da gepebis sixSire  

gonebrivad CamorCenil individebSi 

 

 
individi 

№ 

 
cdis 

piroba 

meta- 

fazebi 

aberaciebiT 

(%±m) 

meta-

fazebi 

gepebiT 

(%±m) 

centro-

merebis 

naadrevi 

dacileba 

qromosomaTa struqturuli darRvevebi 

erTeuli 

fragmenti 

wyvili 

fragmenti 

translokacia 

qroma-

tiduli 

qromo-

somuli 

 
1 

intaqturi 8,0±2,7 7,0±2,5 5,0±2,2 4,0±1,9 3,0±1,7 1,0±0,9 - 
metatreqsati 33,0±4,7 26,0±4,4 6,0±2,3 14,0±3,5 18,0±3,8 - 1,0±0,9 

 
2 

intaqturi 7,3±3,5 5,5±3,1 5,5±3,1 3,6±2,5 3,6±2,5 - - 
metatreqsati 26,0±6,2 20,0±5,7 4,0±2,8 14,0±4,9 12,0±4,6 - - 

 
3 

intaqturi 8,0±2,7 5,0±2,1 6,0±2,4 5,0±2,1 3,0±1,7 - - 
metatreqsati 32,0±6,6 24,0±6,0 4,0±2,8 14,0±4,9 14,0±4,9 2,0±1,9 2,0±1,9 

 
4 

intaqturi 9,0±2,9 6,0±2,3 5,0±2,2 4,0±1,9 4,0±1,9 - 1,0±0,9 
metatreqsati 37,1±5,8 21,4±4,9 4,3±1,8 20,0±4,8 12,9±4,0 2,9±2,0 1,4±1,4 

 
saSualo 

intaqturi 9,1±0,9 6,2±0,8 5,6±0,6 4,3±0,6 3,5±0,6 0,1±0,9 0,9±0,3 
metatreqsati 32,6±2,9 23,3±2,6 4,8±1,3 15,6±2,2 14,8±2,2 1,1±0,6 1,1±0,6 

sakontr. 

maCv.  8,5±1,9 11,5±2,3 - 5,5±1,6 2,5±1,1 0,5±0,4 - 
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 sul gamokvleuli iqna 9 avadmyofis 835 meta-

faza, janmrTeli donorebis 400 metafaza ki Sead-

genda sakontrolo jgufs. 

aberantuli metafazebis %-uli maCvenebeli    

5-bromdezoqsiuridinis moqmedebisas varirebda 

23,0±4,2-dan 38,3±6,3%-is farglebSi, xolo metatreq-

satis moqmedebisas 26,0±6,2-dan 37,1±5,8%-mde. unda 

aRiniSnos, rom didi gansxvaveba Cvens mier gamok-

vleuli nivTierebebis moqmedebisas ar yofila.  

saitebis fragilurobis dadgenas gepebis AaRricx-

viT vaxdendiT. gamovlinda gepebis maRali sixSire 

sakontrolo maCvenebelTan SedarebiT. 5-bromdezoq-

siuridiniT moqmedebisas maTi sixSire meryeobda 

20,0±3,3-dan 28,3±5,8%-mde farglebSi, metatreqsatis 

moqmedebisas 20,0±5,7-dan 26,0±4,4-%mde,xolo sakon-

tro-lo maCvenebeli ki iyo 11,5±2,3%. ZiriTadad ge-

pebi (aqromatuli napralebi) SeiniSneboda C jgufis 

qro-mosomebze, iSviaTad A da B jgufis qromoso-

mebze momatebuli iyo qromosomaTa struqturuli 

darRvevebis speqtri. erTeuli fragmentebis sixSire 

5-bromdezoqsiuridiniT moqmedebisas iyo 16,7±3,0-dan 
23,3±5,5%-mde, metatreqsatis moqmedebisas 14,0±3,5-dan 
20,0±4,8%-mde (kontroli 5,5±1,6), wyvili fragmentebi 

ki orive SemTxvevaSi meryeobda 11,0±3,1-dan 18,0±3,8%-

mde (kontroli 2,5±1,1%). 
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rspnptpnbUb!sbpefopcsjwj!!

ebsSwfwfcjt!tjyTjsf!gsbhjmvsj!!

tbjufcjt!joevrdjjtbt!

 

oligofreniis aradiferencirebuli formebiT 

daavadebul  individTa qromosomebis raodenobrivi 

maCveneblebis analizis Sedegebi mocemulia me-8 da 

me-9 cxrilSi. Cvens SemTxvevaSi momatebuli iyo 

aneuploiduri ujredebis sixSire. maTi saSualo 

maCvenebeli 5-bromdezoqsiuridiniT moqmedebisas iyo 

17,0±1,7%, metatreqsatis moqmedebisas 34,1±2,9%, xolo 

sakontrolo maCvenebeli ki 3,5±1,3%.   

rac Seexeba poliploidur ujredebs maTi six-

Sire momatebuli iyo sakontrolo maCvenebelTan 

(0,1±0,3%) SedarebiT. igi meryeobda 1-dan 3,3%-mde. 
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cxrili 8 

 

qromosomaTa raodenobrivi darRvevebis sixSire 5-bromdezoqsiuridiniT 

moqmedebisas gonebrivad CamorCenil individebSi 

 

individi 

№ 

cdis 

piroba 

 

gaanalizebul 

metafazaTa 

raodenoba 

aneuploiduri 

ujredebi 

poliploiduri 

ujredebi 

ricxvi %±m ricxvi %±m 

 
1 

intaqturi 150 11 7,33±2,13 4 2,66±1,31 
BrDU 150 12 8,0±2,2 3 2,0±1,1 

 
2 

intaqturi 70 6 8,6±3,3 - - 
BrDU 60 6 6,0±3,1 - - 

 
3 

intaqturi 100 6 6,0±2,3 1 1,0±0,9 
BrDU 100 9 9,0±2,8 2 2,0±1,4 

 
4 

intaqturi 100 72 72,0±4,5 1 1,0±0,9 
BrDU 60 42 42,0±6,3 2 3,3±2,3 

 
5 

intaqturi 80 6 7,5±2,9 - - 
BrDU 100 11 11,0±3,1 - - 

saSualo intaqturi 450 97 21,5±1,9 5 1,1±0,4 
BrDU 470 80 17,0±1,7 6 1,3±0,4 

sakontr. 
maCv. 

intaqturi 200 5 2,5±1,1 - - 
BrDU 200 7 3,5±1,3 - - 
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cxrili 9 

qromosomaTa raodenobrivi darRvevebis sixSire metatreqsatiT  

moqmedebisas gonebrivad CamorCenil individebSi 

 

individi 

№ 

cdis 

piroba 

gaanalizebul 

metafazaTa 

raodenoba 

aneuploiduri 

ujredebi 

poliploiduri 

ujredebi 

ricxvi %±m ricxvi %±m 

1 
intaqturi 100 74 74,0±4,4 1 1,0±0,9 

metatreqsati 100 76 76,0±4,3 1 1,0±0,9 

2 
intaqturi 55 3 5,5±3,1 - - 

metatreqsati 50 4 8,0±3,8 - - 

3 
intaqturi 100 6 6,0±2,3 - - 

metatreqsati 50 5 10,0±4,2 1 2,0±1,9 
 

4 
intaqturi 100 7 7,0±2,5 1 1,0±0,9 

metatreqsati 70 7 10,0±4,2 1 1,4±1,4 

saSualo 
intaqturi 355 90 25,3±2,3 2 0,7±0,4 

metatreqsati 270 92 34,1±2,9 3 1,1±0,6 
sakontr. 

maCv. 
intaqturi 200 5 2,5±1,1 - - 
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eon.jt!bsbhfhnjboj!tjoUf{jt!!

joufotjwpcb!pmjhpgsfojjt!!

bsbejgfsfodjsfcvmj!gpsnfcjt!

TfnUywfwbTj!

 

dnm-is aragegmiani sinTezis intensivobis maCve-

neblebi gonebrivad CamorCenil individebSi moce-

mulia me-8-e suraTze. gamoviyeneT gonebrivad Camor-

Cenil individTa da janmrTeli donorebis sisxlis 

limfocitebi, romlebic sinTezis fazis gareT im-

yofebian. gamokvleuli iqna 9 individi, 2 kliniku-

rad janmrTeli, 7 oligofreniis aradiferencire-

buli daavadebuli individi, maT Soris 4 – debili, 

2 – imbecili, 1 – somaturi gadaxrebiT. sincila-

torze viTvlidiT triTiumiT moniSnuli 
3H Timidi-

nis CarTvebis intensivobas.AaRmoCnda, rom kontrol-

Si impulsebis raodenobam wuTSi Seadgina 300 

imp/wT, oligofreniis aradiferencirebul formebSi 

impulsebis maCvenebeli mniSvnelovnad iyo gazrdi-

li sakontrolo maCvenebelTan SedarebiT, kerZod 4 

individSi (debilebi) ki CarTvebis raodenoba gai-

zarda 890 imp/wT-mde, 2 individSi (imbecilebi) Car-

Tvebis raodenoba mniSvnelovnad gaizarda 1110 

imp/wT-mde, xolo 1 (somaturi gadaxrebiT) individSi 

CarTvebis raodenoba iyo 610 imp/wT-Si. dnm-is repa-

raciuli sinTezis donis maxasiaTeblad gamoviyeneT 

reparaciis indeqsi. sakontrolo maCvenebeli repa-

raciis indeqsisa iyo 1-s toli, xolo oligofre-

niis aradiferencirebul formebiT daavadebul in-

dividebSi igi meryeobda 2-dan 4-mde. amrigad, oli-

gofreniis aradiferencirebul formebSi dnm-is re-

paraciis sinTezis intensivoba mniSvnelovnad aris 

gazrdili sakontrolo maCvenebelTan SedarebiT. 
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sur. 8. reparaciis indeqsi gonebrivad CamorCenil  

individebSi. 
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cjsUwblnbpshboj{fcfmj!vcofcjt!!

usbotlsjgdjvmj!brujwpcb!!

pmjhpgsfojjU!ebbwbefcvm!!

joejwjefcTj/!Ag + –!qp{jujvsj!!

cjsUwblnbpshboj{fcfmj!vcofcjt!!

tjyTjsf!eb!nbUj!hbobxjmfcb!

 

 

me-10 cxrilSi mocemulia Ag+
-pozitiuri birT-

vakmaorganizebeli ubnebis gamovlenis sixSire da 

maTi akrocentrul qromosomebSi ganawilebis ana-

lizis Sedegebi. 

rogorc cxrilidan Cans, oligofreniis ara-

diferencirebuli  formebiT daavadebuli individe-

bis Ag+
–pozitiuri qromosomebis ricxvis gasaSua-

loebuli maCvenebeli (4,91±0,11 Ag+-NOR erT ujredze) 

TiTqmis ar gansxvavdeboda sakontrolo maCvenebli-

sagan (5,3±0,11; p>0.05-ze). gamokvleuli 10 individidan 

sams (individi #1, #3 ,#5) hqonda statistikurad 

sarwmuno daqveiTeba am maCvenablis mxriv (4,54±0,36 
da 4,66±0,31), xolo oTx individs (#6, #7, #10, #12) 

klebis tendencia (4,8±0,4). danarCen sam individis 

maCvenebeli ki (5,2±0,32) ar gansxvavdeboda sakon-

trolo maCveneblisagan. 

oligofreniis aradiferencirebuli  formebiT 

daavadebul  individebSi aseve aRvricxavdiT didi 

zomis (2 quliani) birTvakebis organizatorebis 

sixSires, Ag+-NOR qromosomebis saerTo maCveneblis 

mxriv SeiniSneboda klebis tendencia sacontrolo 

jgufTan SedarebiT. am individebSi saSualo maCve-

nebeli iyo 0,99±0,05; p<0.05, xolo sakontrolo maCve-

nebeli ki – 1,22±0,05; p<0.05. or individSi (#2,#4.) 

orquliani qromosomebis sixSire iyo daklebuli, 
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Sesabamisad 0,58±0,11, sam individSi (#1,#5 da #10) 

SeiniSneboda klebis tendencia Sesabamisad 0,8±0,13, 
xolo 5 individSi (#3,#6, #7, #11 da #12) TiTqmis 

ar gansxvavdeboda sakontrolo maCveneblisagan 

(1,3±0,16).                                                      
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cxrili 10 
Ag-pozitiuri birTvakis organizatorebis sixSire da maTi ganawileba  

oligofreniis aradiferencirebuli formebiT daavadebul individebSi 

i
n
d
i
v
i
d
i
 

№
 

Ag-pozitiuri qromosomebis 
ricxvi 1 ujredze 

n
PP

n
PP

PP
GGDD

GD

4
)1(

6
)1( −
+

−
−

 
 
 

P 

2 quliani Ag-pozitiuri  
qromosomebis ricxvi  

1 ujredze 

n
PP

n
PP

PP
GGDD

GD

4
)1(

6
)1( 2222

22

++++

++

−
+

−
−

 
 

 
P 

D + G D G D + G D G 

1 4,66±0,31 2,64±0,23 2,02±0,20 *1,43 >0,05 0,86±0,13 0,5±0,1 0,36±0,08 *0,27 <0,05 
2 5,2±0,32 3,02±0,25 2,18±0,21 *0,92 >0,05 0,58±0,11 0,4±0,09 0,18±0,06 1,07 >0,05 
3 4,58±0,30 2,8±0,24 1,78±0,19 0,48 >0,05 1,3±0,16 0,86±0,13 0,44±0,09 1,10 >0,05 
4 5,17±0,42 3,07±0,32 2,1±0,26 *0,24 >0,05 0,5±0,13 0,4±0,12 0,1±0,06 *0,14 <0,05 
5 4,54±0,36 2,54±0,27 2,0±0,24 1,40 >0,05 0,8±0,15 0,46±0,11 0,34±0,09 *0,33 <0,05 
6 4,8±0,4 2,53±0,29 2,27±0,28 *2,49 <0,05 1,23±0,20 0,6±0,14 0,63±0,14 *1,45 <0,05 
7 4,8±0,4 2,6±0,29 2,2±0,27 *2,28 <0,05 1,43±0,22 0,8±0,16 0,63±0,14 *0,59 <0,05 
10 4,97±0,38 2,77±0,28 2,2±0,25 *0,16 <0,05 0,89±0,16 0,55±0,13 0,34±0,09 *0,13 <0,05 
11 5,76±0,36 3,48±0,29 2,28±0,24 0,15 >0,05 1,11±0,17 0,73±0,14 0,38±0,09 *0,86 <0,05 
12 4,78±0,31 2,92±0,24 1,8±0,19 1,03 >0,05 1,16±0,15 0,58±0,11 0,58±0,11 *0,61 <0,05 

saSualo 4,91±0,11 2,83±0,08 2,08±0,07 *2,54 >0,05 0,99±0,05 0,59±0,04 0,40±0,01 *1,04 <0,05 
sakont. 

maC. 
5,3±0,11 3,17±0,25 2,13±0,20 0,4 >0,05 1,22±0,05 0,75±0,04 0,47±0,03 *0,71 >0,05 

 
* aRniSnuli pirebisaTvis misaRebia alternatiuli daSveba PG > 0.05
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blspdfousvmj!rspnptpnfcjt!

btpdjbdjfcjt!tjyTjsf!eb!ujqfcj!

 

Tanamgzavruli asociaciebis sixSiris Sesaxeb 

monacemebi janmrTel da daavadebul individebSi 

mocemulia me-9 da me-10 suraTze da me-11 cxrilSi.  

rogorc cxrilidan Cans, oligofreniis ara-

diferencirebuli  formebiT daavadebul individeb-

Si asociaciebis Semcveli metafazebis saSualo 

sixSire 39,5±2.4% mniSvnelovnad iyo daqveiTebuli 

sakontrolo maCvenebelTan (52,0±3,2%) SedarebiT. 2 

individSi asociaciebis Semcveli metafazebis six-

Sire TiTqmis ar gansxvavdeboda sakontrolo maCve-

neblisagan. 2 individSi SeiniSneboda klebis ten-

dencia 46,0±7,1%, xolo 8 individSi asociaciebis 

Semcveli metafazebis sixSire sagrZnoblad dabali 

iyo sakontrolo maCvenebelTan SedarebiT, igi me-

ryeobda 28,6±7,6-dan 38,0±6,9%-mde (kontroli 

52,0±3,2%) asociaciebis DD/DG/GG tipebidan, mniSvne-
lovnad iyo gazrdili D-G tipis qromatiduli aso-

ciaciebi, saSualo maCvenebeli iyo 63,3±3,7% (sakon-

trolo maCvenebeli 44,73±5,7%), xolo daqveiTebuli 

iyo D-D da G-G tipis qromatiduli asociaciebi, sa-

Sualo maCvenebeli asociaciebis D-D tipisaTvis iyo 

26,±3,4% (kontroli 42,10±5,6%), G-G tipisaTvis 

ki_10,7±2,4% (kontroli 13,16±3,8%). 
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sur. 9. akrocentrul qromosomaTa asociaciebis 

Semcveli metafazebis sixSiris cvalebadoba  

oligofreniis aradiferencirebuli formebiT  

daavadebul individebSi. 
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sur. 10. qromatiduli asociaciebis tipebi  

(DD, DG, GG) oligofreniisaradiferencirebuli 

formebiT daavadebul individebSi.
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cxrili 11 

D da G jgufis qromosomaTa asociaciebSi gaerTianebis sixSire da asociaciaTa 

tipebi oligofreniis aradiferencirebuli formebis SemTxvevaSi 

 

i
n
d
i
v
i
d
i
 

№
 

meta- 

fazebi 

asocial- 

ciebiT 

(%±m) 

asociaciaTa tipebi asocirebuli 

qromosomebi 

D jgufis 

qromosomebi 

G jgufis 

qromosomebi D/D D/G G/G 
ric 

xvi 
% 

ric- 

xvi 
% 

ric- 

xvi 
% sul 

asocia- 

ciaze 
ric- 

xvi 
% 

ric- 

xvi 
% 

1 38,0±6,9 3 15,8±8,4 14 73,7±10,1 2 10,5±7,0 42 2,2±0,2 25 59,5±7,6 17 40,5±7,5 
2 46,0±7,1 7 30,4±9,6 16 69,6±9,6 0 0 57 2,5±0,2 41 71,9±5,9 16 28,1±5,9 
3 46,0±7,1 9 32,1±8,8 15 53,6±9,4 4 14,3±6,6 61 2,2±0,1 37 60,7±6,3 24 39,3±6,2 
4 40,0±5,5 2 16,7±10,8 8 66,7±13,6 2 16,7±10,7 30 2,5±0,2 17 56,7±9,0 13 43,3±9,0 
5 51,4±8,4 6 33,3±11,1 10 55,5±11,7 2 11,1±7,4 37 2,1±0,3 24 64,9±7,8 13 35,1±7,8 
6 33,3±8,6 2 20,0±12,6 5 50,0±15,8 3 30,0±14,5 21 2,1±0,3 10 47,6±10,8 11 52,4±10,8 
7 36,7±8,8 3 27,3±13,4 7 63,6±14,5 1 9,1±8,6 23 2,1±0,4 14 60,9±10,1 9 39,1±10,1 
10 28,6±7,6 2 20,0±12,6 7 70,0±14,5 1 10,0±9,4 24 2,4±0,3 12 50,0±10,2 12 50,0±10,2 
11 50,0±7,9 4 20,0±8,9 15 75,0±9,7 1 5,0±4,8 42 2,1±0,2 25 59,5±7,5 17 40,5±7,5 
12 36,0±6,8 6 33,3±11,1 10 55,5±11,7 2 11,1±7,4 40 2,2±0,2 27 67,5±7,4 13 32,5±7,4 
saS. 39,5±2,4 44 26,0±3,4 107 63,3±3,7 18 10,7±2,4 377 2,2±0,08 232 61,5±2,5 142 37,7±2,5 

kontr. 52,0±3,2 32 42,10±5,6 34 44,73±5,7 10 13,16±3,8 190 2,5±0,1 130 68,42±3,3 60 31,57±3,4 
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C struqturuli heteroqromatinis polimor-

fizmis SedarebiTi analizis Sedegebi sakontrolo 

jgufsa da gonebrivad CamorCenil individebSi. 

asaxulia cxrili 12-Si. kontrolTan SedarebiT 

sagrZnoblad gaizarda C heteroqromatinis yvelaze 

didi d−variantebis sixSire (X23=25,87; p<0,01).Ppatara 
zomis a da saSualo zomis c − variantebs hqonda ma-
tebis tendencia, xolo b − varianti sakontrolos-

Tan SedarebiT daklebuli iyo. 

Catarebuli iqna agreTve c − segmentebis hete-
romorfizmis analizi 1-li, me-9 da me-16 qromosome-

bis mixedviT. am SemTxvevaSi dafiqsirda sumaruli 

maCveneblisgan gansxvavebuli Sedegebi (ix. cxrili 

13 da suraTi 11). kerZod aRmoCnda, rom gonebrivad 

CamorCenil individebSi 1-el qromosomaze ufro 

xSirad saSualo zomis c da didi zomis d varianrebi 
iyo lokalizebuli (X23=31,87; p<0,01). kontrolTan 

SedarebiT 1-el qromosomaze sagrZnoblad dabalia 

a da b variantebis lokalizaciis sixSire. rac 

Seexeba C − segmentebis d − variantis sixSires, gone-
brivad CamorCenil individebSi SeiniSneboda misi 

sarwmuno mateba.   

gonebrivad CamorCenili individebis me-9 qro-

mosomaze yvelaze maRali  sixSiriT lokalizebuli 

iyo C − heteroqromatinis blokebis d varianti. am 

qromosomebisTvis daqveiTebulia a − variantis six-
Sire, xolo b da c variantebze aRiniSneba matebis 
tendencia (X23=25,36; p<0,01)  . 
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C − heteroqromatinis blokebis variantebis 

mixedviT gonebrivad CamorCenil individTa jgufSi 

heterogenuloba gamovlinda me-16 qromosomisTvisac 

(cxrili 13). am qromosomaze maRali sixSiriT da-

fiqsirda C − blokebis a − varianti, sakontrolo 

jgufTan SedarebiT daqveiTebuli aRmoCnda C − 
blokebis yvela sxva variantis sixSire ( X23=47,37; 
p<0,01). 

amrigad, oligofreniis aradiferencirebuli 

formebis mqone individTa jgufSi gamovlinda qro-

mosomuli  polimorfizmi C struqturuli hetero-

qromatinis blokebis variantebis mixedviT. hetero-

genuloba dafiqsirda Seswavlili samive 1-li, me9 

da me-16 qromosomebisTvis. 
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cxrili 12 
C struqturuli heteroqromatinis polimorfizmi oligofreniis  

aradiferencirebuli formebiT daavadebul individebSi 
 

C  segmentebis 
variantebi 

Vi µi n
Vi  m

iµ  
mn

iVi
+
+ µ

 χ2 

a 233 288 0,2047 0,277 0,2165 

χ
3
2

=25,87 

 
p<0,01 

b 528 420 0,464 0,331 0,3939 

c 300 370 0,2636 0,2916 0,2784 

d 77 191 0,0677 0,1505 0,1113 

e 0 0 0 0 0 
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cxrili 13 

1-eli, me-9 da me-16 qromosomebis C struqturuli heteroqromatinis 

polimorfizmi oligofreniis aradiferencirebuli formebiT 

daavadebul individebSi 

 

qromosomebi 

 

C 
segmentebis 

variantebi 
Vi 

µi 
 n

Vi  m
iµ  

mn
iVi

+
+ µ

 χ2 

1 

a 24 10 0,0632 0,0245 0,0431 

χ
3
2

=31,87 

p<0,01 

b 133 79 0,35 0.1936 0,269 
c 158 182 0,4158 0,4461 0,4315 
d 65 137 0,1711 0,3358 0,2563 
e 0 0 0 0 0 

 
 
 
 

9 

a 67 41 0,1759 0,0644 0,1525 

χ
3
2

=25,36 

p<0,01 

b 193 210 0,5066 0,3297 0,5692 
c 109 161 0,2861 0,2527 0,3814 
d 12 25 0,0315 0,0392 0,0523 
e 0 0 0 0 0 

16 

a 155 251 0,3818 0,5962 0,438 

χ
3
2

=47,37 

p<0,01 

b 261 150 0,6429 0,3563 0,4434 
c 90 16 0.2217 0,038 0,1143 
d 0 4 0 0,0095 0,0043 
e 0 0 0 0 0 
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sur. 11. C-struqturuli heteroqromatinis  

polimorfizmi 1, 9 da 16 qromosomebisaTvis 

oligofreniis aradiferencirebuli  

        formebiT daavadebul individebSi. 
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oligofreniis aradiferencirebuli formebiT 

daavadebuli individebis periferiuli sisxlis 

limfocitebis citogenetikuri Seswavlis Sedegad 

gamovlenili iqna rigi qromosomuli maxasiTeble-

bis cvlilebebi sakontrolo jgufis Sesabamis maC-

veneblebTn SedarebiT. am cvlilebebs garkveuli 

TvalsazrisiT kanonzomieri SeiZleba vuwodoT, 

radgan qromosomuli arastabiluroba.  calkeuli 

anomaluri qromosomuli variantebis saxiT Zalian 

xSirad dakavSirebulia gonebriv ganuviTareblo-

basTan. zogadi qromosomuli arastabiluroba aR-

werilia fsiqo-nevrul daavadebaTa jgufSi gaer-

Tianebuli paTologiis – SizofreniisTvisac (Stabe-
nau J., 1977; Ильинский, 1980; Totdy  E. et al., 1991; Kumra 
1998).  

oligofreniis aradiferencirebuli formebis 

analizis dros, dadgenili iqna qromosomuli ab-

eraciebis momatebuli sixSire sakontrolo jgufis 

Sesabamis maCvenebelTan SedarebiT.  oligofreniis 

aradiferencirebuli formebiT daavadebul indivi-

debSi qromosomuli aberaciebis Semcveli ujrede-

bis yvelaze maRali procentuli maCvenebeli Seesab-

meboda 7,3±2,1%-s, rac aRemateboda skontrolo maC-

venebels 1,6±0,4%, es ki avadmyofTa ujredebis seri-

ozul citogenetikur darRvevebze miuTiTebs. 

oligofreniis aradiferencirebuli formebiT 

daavadebul individebSi Warbobda erTeuli da   

wyvili fragmentebi. erTeuli fragmentebis sixSire 

4 individSi ar gansxvavdeboda sakontrolo maC-

veneblisgan, xolo 8 individSi iyo 2,0±1,1-dan 
4,0±1,1%-mde, rac daaxloebiT 2-3%-iT aRemateboda 

sakontrolo maCvenebels (1,1±0,32). yvela daavadebul 

individSi Warbobda wyvili fragmentebi, maTi six-
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Sire daaxloebiT iyo 1,3±0,9-dan 3,1±1,4%-mde, xolo 

sakontrolo maCvenebeli 0,3± 0,17%. 

sxva tipis darRvevebidan gamovlenili iqna 

qromatiduli da rqomosomuli translokaciebi, 

centromerebis naadrevi dacileba. 

miRebuli Sedegebi momatebuli qromosomuli 

darRvevebis sixSiris Sesaxeb oligofreniis Sem-

TxvevebSi SesabamisobaSia literaturaSi arsebul 

monacemebTan. paTologiebis struqturuli qromoso-

muli darRvevebis maRali YsixSire arwerilia dau-

nis da blumis sindromis SemTxvevebSi (Жестяников, 
1985; Takeshita et al., 1992), Sizofreniis, msxvrevadi X 

qromosomis SemTxvevebSi (Блюмина М., 1987, Dmirhan O. 
et.al., 2003), fankonis anemiisa da nevroiduli baza-

luri ujredebis karcinomis, sistemuri wiTeli 

mglurisa da revmatoiduli arTritis dros (Bohr et 
al., 1989; sigua, 1999), sadac qromosomuli aberaciebis 

spontanuri sixSire  rig SemTxvevebSi  30%-s aRwevs. 

oligofreniiT daavadebuli erTi individis 

ujredTa 15%-Si specifikuri damuSavebis gareSe ga-

movlenil iqna C jgufis markeruli qromosoma, ro-

melsac aReniSneboda meoreuli Wimebi centromeros 

mimdebare ubanSi.  

aneuploidiis ujredebis %-uli maCvenebeli  

TiTqmis ar gansxvavdeboda sakontrolo maCveneb-

lisgan. saSualo maCvenebeli iyo 6,93±0,57% (sakon-
trolo 6,0 ±0,75%).     

   rac Seexeba poliploidur ujredebs, maTi 

sixSire 8 individSi momatebuli aRmoCnda sakon-

trolo maCvenebelTan SedarebiT. poliploiduri 

ujredebis sixSire meryebda 1-dan 5%-mde (sakon-

trolo maCvenebeli 0,1±0,3%). poliploiduri ujre-

debis gazrdili sixSiris mizezi oligofreniis 

aradiferencirebul formebSi unda veZeboT mitozis 

aparatis darRvevaSi. 
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mitomicini C, bifunqcionaluri simsivnis sawi-

naaRmdego antibiotiki, maalkilirebeli agentebis 

jgufs miekuTvneba. is cvlis dnm-is orjaWvian 

stuqturas ise, rom ar arRvevs mis uwyetobas, war-

moqmnis e.w. aduqtebs (Carrano, Thompson, 1982). rac 

Seexeba misi moqmedebis periods, mitomicini C S-
damokidebuli agentia, rac niSnavs, rom mas SeuZlia 

daazianos dnm-is molekula ujreduli ciklis ne-

bismier fazaSi, magram am dazianebis formireba 

qromosomul aberaciad mxolod maSin moxdeba, Tuki 

ujredi gaivlis sinTezis fazas.  

oligofreniis aradiferencirebuli formebiT 

daavadebuli individebi janmrTel donorebTan Se-

darebiT ar arian mgrZnobiare mutagenis damaziane-

beli moqmedebis mimarT (Дубинина, 1990).  
literaturuli monacemebi egzogenuri da en-

dogenuri faqtorebiT inducirebuli qromosomuli 

darRvevebis Sesaxeb reparaciuli sistemebis dazia-

nebiT gamowveuli paTologiebis dros mcirericxo-

vania. zogierTi maTgani miuTiTebs daavadebul in-

dividTa ujredebis qromosomuli nakrebis mgrZno-

belobis gazrdaze sxvadasxva agentis mimarT, rac 

qromosomuli aberaciebis sixSiris gazrdaSi ga-

moixateba. literaturaSi gvxvdeba cnobebi dnm-isa 

da qromosomuli struqturebis hipermgrZnobelobis 

Sesaxeb reparaciul sistemasTan dakavSirebuli pa-

Tologiebis dros. inducirebuli qromosomuli ab-

eraciebis sixSiris momateba aris aRwerili daunis 

sindromisa da kokeinis sindromis dros (Bohr et al., 
1989; Wghray et al., 1991; Zdieniocka et al., 1994)   

miRebuli Sedegebi SesabamisobaSia literatu-

rul monacemebTan. kerZod, oligofreniis dros qi-

miuri agentiT moqmedebisas 3 individSi aRiniSna 

qromosomul darRvevaTa maRali sixSire 22,9±5,5 da 
25,0±0,22% sakontrolo jgufTan SedarebiT, xolo 5 

individSi qromosomuli darRvevebis sixSire 
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17,20±1,74% ar gansxvavdeboda sakontrolo maCveneb-

lisagan. am paTologiebisaTvis saerToa arastabi-

luri genomis arseboba. 

gacvliTi tipis qromosomuli darRvevebi Zi-

riTadad warmodgenili iyo qromatiduli simetri-

uli translokaciebiT, aRiricxeboda agreTve qro-

mosomuli asimetriuli translokaciebi dicentru-

li qromosomebiT. yvela avadmyofs hqonda gazrdi-

li gepebis Semcveli metafazebis procentuli rao-

denoba. igi meryeobda 6,0±2,43-dan 8,0±0,91%-mde (sa-
kontrolo maCvenebeli 4,04±0,91% rac adasturebs, 

rom oligofreniis aradiferencirebul formebs 

axasiaTebT qromosomuli arastabiluroba. 

rac Seexeba poliploiduri qromosomuli na-

krebis Semcveli ujredebis sixSires oligofrenie-

bis SemTxvevebSi, es sidide mniSvnelovnad momate-

buli aRmoCnda sakontrolo maCvenebelTan Sedare-

biT (0,1±0,3%). igi meryeobda 1-dan 8,75%-mde. amis mi-

zezi mitozis aparatis (centriolebis polusebisken 

gadasvlis) darRvevaSi unda veZeboT. 

 oligofreniebis aradiferencirebuli formeb-

Si Seswavlili iqna fragiluri saitebis eqspresia. 

bolo wlebSi farTod gamoiyeneba qromosomaTa 

fragiluri saitebis gamovlena da aRricxva ama Tu 

im paTologiisas. AaseTi saitebi specifikuri zemoq-

medebis Sedegad gamovlenilia rogorc autoso-

mebze, ise sasqeso qromosomebze (Kadotani, Watabe, 
1998). oligofreniis erT-erTi diferencirebuli 

forma martin-belis sindromi asocirebulia swored 

fragilur X qromosomasTan. 

bolo wlebis monacemebiT dadginda, rom 

msxvrevdi X qromosomis sindromi gamovlenil iqna 

FMR 1 genSi CGG tripletis sigrZis matebiT. sruli 

mutacia mdgomareobs СpG ubnis meTilirebaSi da 

FMR 1 genis gaCumebaSi (D. Heins-Suner, 2003).  
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eqsperimentSi qromosomaTa fragiluri saite-

bis eqspresiisaTvis kulturebi muSavdeboda ori 

sxvadasxva agentiT: erT SemTxvevaSi es iyo 5-

bromdezoqsiuridini – Timinis analogi da meore 

SemTxvevaSi ki – metatreqsati – foliumis mJavas 

antagonisti. saitebis fragilurobas vsazRvravdiT 

gepebis aRricxviT (Kadotani, Watnabe, 1998), romelTa 

sixSire mniSvnelovnad gaizarda 23,2±1,9% (kon-

trolSi – 3,0±0,56%). aseve momatebuli iyo qromoso-

maTa struqturuli darRvevebi. gepebi ganixileba 

rogorc dnm-is despiralizaciis Sedegi, rasac Tan 

axlavs metafazuri  qromosomebis kompaqtizaciis 

darRveva. sporaduli qromatiduli  gepebis gaCena 

SeiZleba aixsnas im procesebiT, romlebic mimdi-

nreobs G1 stadiaze, Tumca izoqromatiduli gepebi  

Cndeba G2  stadiaze. 
literaturaSi arsebobs cnobebi, rom fragi-

luri saitebi ZiriTadad aRiricxeba A, B da C jgu-

febSi. Cveni Sedegebi TanxvedraSia literaturul 

monacemebTan (Nesina et al., 2000). 
cnobilia, rom cocxali organizmebis mdgra-

doba sxvadasxva fizikuri, qimiuri da biologiuri 

faqtorebis moqmedebis mimarT damokidebulia TviT 

am organizmTa unarze aRidginon dazianebuli 

struqturebi. am procesSi gansakuTrebul rols 

asrulebs dnm-is reparaciuli sistema. 

aseve cnobilia, rom reparaciuli sistema 

darRveulia iseTi daavadebebis dros, rogoricaa 

daunis sindromi, blumis sindromi, kokeinis sin-

dromi (German, 1984; Жестяников, 1985 б, Leroux et al.,1984, 
Баренфельд и др.,1985, Kocker et al., 1985; Schwaiger et.al., 1986, 
Weirich-Schwaiger et al., 1994).  

dnm-is reparaciis sinTezis Seswavlisas gamok-

vleul iqna 9 individi, aqedan 2 individi iyo kli-

nikurad janmrTeli, 7 – oligofreniis aradiferen-

cirebuli formebiT daavadebuli; maT Soris – 4 
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individi – debili, 2 – imbecili da 1 – somaturi  

gadaxrebiT. reparaciis indeqsi mniSvnelovnad iyo 

gazrdili yvela daavadebul individSi (2-dan 4-mde), 

sakontrolo maCvenebelTan SedarebiT (1-is toli). 

erT-erT literaturul wyaroSi cnobilia, rom 

msxvrevadi X sindromis mqone individebi xasiaTde-

bian hipermgrZnobelobiT bleomiciniT inducirebu-

li qromatiduli gaxleCebis mimarT. mecnierTa 

jgufi ikvlevda xasiaTdeba Tu ara msxvrevadi X 
ujredebi hipermgrZnobelobiT dnm-is dazianebebis 

mimarT da aqvT Tu ara dnm-is reparciis Semcire-

buli unari. Llimfoblastoiduri ujreduli xazs 

gamoyofils msxvrevadi X donorebidan gaaCnia fo-

latisadmi mgrZnobiare fragiluri saiti Xq 27,3 
ubanSi, sadac ar xdeba an dabalia FMRP-s eqspresia 
da momatebulia CGG  ganmeorebadobebi. Sedegebma 

aCvena, rom normaluri ujredebTan SedarebiT Ffra-

giluri X ujredebi ar arian mgrZnobiare mutageniT 

inducirebuli dnm-is erTZafovani wyvetebis mimarT 

da maT ar aqvT dnm-is reparaciis Semcirebuli un-

ari, ufro metic erTma msxvrevadma X ujredulma 

xazma gamoavlina hipermgrZnobeloba dnm-is erTZa-

fovani wyvetebis mimarT, romelsac iwvevdnen H2O2-
iT bleomiciniT da eTil meTansulfonatiT (Shing T. 
et al., 2002). 

Ag-NOR pozitiuri birTvakmaorganizebeli ub-

nebis gamovlenis da asociaciebis sixSireebi mi-

uTiTeben ribosomuli genebis eqspresiis daqveiTe-

baze. Cvens SemTxvevaSi Ag+ – pozitiuri qromosomebis 
ricxvi TiTqmis ar gansxvdeboda sakontrolo maCve-

neblisgan. 2 quliani Ag+ – pozitiuri qromosomebis 
sixSire aRmoCnda daqveiTebuli 0,99±0,05%, sakon-

trolo maCvenebelTan SedarebiT 1,22±0,05%. asocia-

ciebis sixSire daklebuli iyo sakontrolo maCvene-

belTan SedarebiT 39,5±2,4% (kontroli 52,0±3,2). 
asociaciebis DD/DG/GG tipebidan, mniSvnelovnad iyo 



 93

gazrdili D-G tipis qromatiduli asociaciebi, sa-

Sualo maCvenebeli iyo 63,3±3,7% (sakontrolo maCve-

nebeli 44,73±5,7%), xolo daklebuli iyo D-D da G-G 

tipis qromatiduli asociaciebi, saSualo maCvene-

beli asociaciebis D-D tipisTvis iyo 26,0±3,4% (kon-

troli 42,10±5,6%), G-G tipisTvis ki _ 10,7±2,4% (kon-

troli 13,16±3,8%). 

miRebuli Sedegebi miuTiTeben ribosomuli ci-

stronebis transkrifciuli aqtivobis mkveTrad ga-

moxatul daqveiTebaze oligofreniis aradiferen-

cirebuli formebiT daavadebuli individebis Sem-

TxvevebSi. msgavs movlenas adgili aqvs in vivo  da  in 
vitro daberebis SemTxvevaSi, agreTve naadrevi dabe-

rebis  sindromis, dunis sindromis dros (Lezhava, 
Dvalishvili, 1992; Lezhava 1999), wiTeli mglurasa da 

revmatoiduli arTritis SemTxvvebSi (Lezhava, Dvalish-
vili, 1992; Lezhava 1999, sigua 1999). aRniSnuls safuZ-

vlad udevs akrocentrul qromosomaTa Tanamgza-

vruli Zafebis kondensacia. 

adamianis qromosomebis calkeuli ubnebis 

struqturul-funqciuri Tvisebebis SeswavlaSi didi 

adgili uWiravs heteroqromatinuli ubnebis ana-

lizs. qromosomebis C – blokebi vlindeba C – ben-
direbisas. am ubnebis maxasiaTebel Tvisabad iTvle-

ba C – blokebis zomebi normaSi da paTologiis 

dros (Закс Л., 1976; Кузнецова С. и др., 1986). 
adamianis 1-eli, me-9, me-16 qromosomebSi loka-

lizebulia didi zomis heteroqromatinuli bloke-

bi, romelTa zomebi SeiZleba Sefasdes raodenobri-
vad. rigi avtoris mier aRwerili iqna sindromi, 

romelic klinikuri gamovlinebiT msgavsi iyo qro-

mosomuli daavadebebisa, sadac gamovlinda 1-eli, 

me-9, me-16 da Y qromosomebSi patara heteroqromati-
nuli blokebi (Подукольникова и др., 1984). zogierTi 

avtori C – heteroqromatins neitralur maxasia-

Teblad warmogvidgens, sxvebi miuTiTeben C – seg-
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mentebis kavSirze sxvadasxva genotipur gamovline-

basTan rogoricaa reproduqciuli funqcia, simsiv-

nuri daavadebebi, zogierTi fiziologiuri da an-

Tropologiuri maCveneblebi (Подукольникова и др., 
1984, Berger R. et al., 1985).  

pacientebs, romelTac aReniSneboda spontanuri 

abortebi, mkvdrad Sobadoba, bavSvebi mravlobiTi 

simaxinjeebiT, C – heteroqromatinuli blokebi 

ufro didi zomis iyo, vidre janmrTel donorebSi 

(Каретникова, 1981).  
1-eli, me-9 da me-16 qromosomebis C – segmente-

bis heteromorfizmis analizisas aRmoCnda, rom 1-

eli qromosomebisTvis yvelaze meti sixSiriT da-

fiqsirda didi zomis d da saSualo zomis  c  bloke-

bi X23=31,87, p<0,01. me-9 qromosomisTvis yvelaze ma-

Rali sixSiriT dafiqsirda C  blokebis c  da d va-
riantebi, sadac  X23=25,36,  p<0,01, xolo me-16 qromo-

somaze maRali sixSiriT iyo C blokebis a  varinti,  
X23=47,37,  p<0,01. 

 oligofreniiT davadebul individebSi hete-

rogenuloba dafiqsirda samive wyvili  1-eli, me-9 da 

me-16 qromosomebisaTvis. literaturuli monacemebiT 

C – heteroqromatinis polimorfuloba damaxasiaTe-

belia oligofreniis diferencirebuli formebis-

Tvisac. Sedegebi miuTiTeben, rom gonbrivi CamorCe-

nilobis aradiferencirebuli formebisas SeiniSna 

1-eli, me-9 da me-16 qromosomebis maRali heteroge-

nuloba sakontrolo maCvenebelTan SedarebiT, es ki 

SesaZloa perspeqtiuli aRmoCndes oligofreniebis 

aradiferencirebuli formebis klasificirebisaT-

vis.  

amrigad, qromosomebis morfofunqciuri max-

asiTeblebis Seswavlis Sedegad gamovlenili qro-

mosomuli aberciebis, aneuploidiisa da poliploi-

diis maRali sixSire, Ag-NOR segmentebisa da aso-

ciaciebis donis daqveiTeba, С – struqturuli hete-
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roqromatinis polimorfizmi, fragiluri saitebis 

eqspresia, dnm-is aragegmiani sinTezis cvalebadobis 

xasiaTi saSualebas gvaZlevs davaskvnaT, rom oli-

gofreniis aradiferencirebuli formebiT daavade-

buli individebi xasiaTdebian hipermgrZnobiare ge-

netikuri foniT, rac gamowveulia qromosomuli 

arastabilurobiT. 
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Seswavlil iqna 44 gonebrivad CamorCenili da 

10 janmrTeli donoris periferiuli sisxlis kul-

tivirebuli limfocitebis qromosomaTa struqtu-

rul-funqciuri maxasiaTeblebi. Catarebuli kvle-

vebis Sedegad dadginda: 

 

1. oligofreniis aradiferencirebuli forme-

biT daavadebuli individebis qromosomuli abera-

ciebis Semcveli ujredebis sixSiris mateba, Sesaba-

misad 4,8±0,6%, sakontrolo maCvenebeli 1,6±0,4%. er-

Ti individis ujredebis 15%-Si gamovlenili iqna C  
jgufis markeruli qromosoma, romelsac grZel 

mxarze aReniSneboda  meoreuli Wimebi. 

aneuploidur ujredTa raodenoba ar aRemate-

boda sakontrolo maCvenebels, amavdroulad ga-

movlinda poliploidiis maRali done. poliploi-

dur ujredTa sixSire varirebda 1-dan  5%-mde.  

 

2. oligofreniis aradiferencirebuli forme-

bis dros qromosomuli stabilurobis donis Sefa-

sebis mizniT Catarebuli fragiluri saitebis ana-

lizisas dafiqsirda maTi gamovlenis maRali six-

Sire (23,3±2,6%), kontrolTan SedarebiT (11,5±2,3%,), 

rac aseve qromosomuli arastabilurobis maCvene-

belia.  

 

3. dnm-is aragegmiani sinTezis gansaRvrisas 

oiligofreniis aradiferencirebuli formebiT daa-

vadebuli individebis reparaciuli procesebis in-

tensivobis done mniSvnelovnad iyo gazrdili sa-

kontrolo maCvenebelTan SedarebiT. 
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4. oligofreniis aradiferencirebuli forme-

biT daavdebul individebSi Ag+
 – pozitiuri qromo-

somebis ricxvi (4,91±0,11%) ar gansxvavdeboda sakon-

trolo maCveneblisagan (5,3±0,11%). 2 quliani qromo-

somebis sixSire ki (0,99±0,05%) daqveiTeuli iyo sa-

kontrolo maCvenebelTan (1,22±0,05%), SedarebiT. 

agreTve daqveiTebuli iyo Ag+ 
qromosomuli Tanamg-

zavrebis asociaciebSi gaerTianebis sixSire 

39,5±2,4% (kontroli 52,0±3,2%), rac ribosomuli ci-

stronebis transkribciuli aqtivobis daqveiTebaze 

miuTiTebs. 

 

5. C–struqturuli heteroqromatinis polimor-

fizmis Seswavlisas gamoirkva, rom oligofreniis 

aradiferencirebuli formebiT daavadebul indivi-

debSi heterogenuloba aRiniSna samive Seswavlil 

qromosomul wyvilSi: 1-eli, me-9 da me-16 qromoso-

mebSi.    
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CHROMOSOMAL INSTABILITY  
OF OLIGOPHRENIA 

 
Despite numerous scientific investigations lots of questions dealing 
with undifferentiated forms of Oligophrenia still remain obscure. 

It is known that, differentiated forms of Oligophrenia as Down syn-
drome, Martin Bell’s Syndrome and other’s in the etiology and pa-
thology important are variants of chromosomal anomaly. Also these 
forms have a common chromosomal instability. According to re-
searches at last year,  patients with undifferentiated forms of Oli-
gophrenia also characterized with chromosomal instability (Bochkov 
N., 1997; Yassen 2001). 

More then 50% of undifferentiated forms of Oligophrenia are heredi-
tary. Researches of these pathologies basic are Clinical- Genialogy 
and Immuno-Genetics.  

Therefore genetic research of the mentioned pathologies on the base 
of various test-systems giving the opportunity of their identification 
is one of the primary importances. Genetic testing together with 
Clinical characterize is necessary to distinguish undifferentiated 
forms of Oligophrenia with other forms (Marincheva, 1988; Velti-
shev and etc., 1989). 

Nowadays the identification of the appropriate form of undifferen-
tiated forms of Oligophrenia represents a significant problem for 
clinicians, because the treatment strategies for this pathology are 
completely different. Our results acquire the additional significance 
because of the comparative analyses of the undifferentiated forms of 
Oligophrenia probably having the clinical and practical importance. 
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ХРОМОСОМНАЯ НЕСТАБИЛЬНОСТЬ  
ПРИ ОЛИГОФРЕНИИ 

 
Несмотря на интенсивные исследования, патогенез и механиз-
мы развития форм Олигофрении на сегодняшний день изучены 
недостаточно. 

Известно, что при недифференцированных формах Олигофре-
нии, таких как − синдром Дауна, синдром Мартина-Белла и др., 
ведущую роль в этиологии и патогенезе заболевания играют 
отдельные аномальные хромосомные варианты. Известно так-
же, что указанные дифференцированные формы харак-
теризуются общей хромосомной нестабильностью. В лите-
ратуре последних лет появились данные свидетельствующие, 
что хромосомная нестабильность наблюдается и при не-
дифференцированных формах Олигофрении (Бочков Н., 1997; 
Yassen 2001). 

Примерно для половины недифференцированных форм Оли-
гофрении установлен наследственный характер. Генетическое 
изучение этой группы патологии ограничивается в основном  
клинико-генеалогическими и имуно-генетическими исследова-
ниями. 

При  патологиях, носящих наследственный характер, представ-
ляется целесообразным  проводить  также  и цитогенетические 
исследования, которые позволили бы выявить как отдельные 
аномальные хромосомные варианты, так и общую хро-
мосомную нестабильность, что в свою очередь создало бы до-
полнительную информационную базу для диагностирования 
заболевании  с одной стороны, а с другой – могло бы сыграть 
существенную роль в выявлении  дифференцированных форм в 
этой группе патологий (Маринчева, 1988; Велтищев и др.,1989) 

Следовательно, оценка хромосомных параметров лиц с недиф-
ференцированными формами Олигофрении приобретает особую 
актуальность с клинико-практической точки зрения. 
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