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pirobiTi aRniSvnebi da Semoklebebi 

 

Sdt1 – Saqriani diabeti tipi 1 

Sdt2 – Saqriani diabeti tipi 2  

HLA – adamianis leikocitaruli antigenebi 

CTLA-4 – citotoqsiuri T limfocit asocirebuli faqtori 4 

GAD – glutaminmJava dekarboqsilaza  

IA2 – insulinomaasocirebuli antigeni 2 

ZnT8 – TuTiis transpotaza 8 

dk – diabeturi  ketoacidozi  

MODY – mozrdilTa tipis diabeti axalgazrdebSi 

LADA – mozrdilTa latenturi autoimunuri diabeti 

HbA1c – glikozirebuli hemoglobini 

aps – autoimunuri poliglanduluri sindromi 

TSH – Tireotropuli hormoni 

T4 – Tiroqsini 

T3 – triiodTironini 

TPO – Tireoperoqsidaza 

TG – Tireoglobulini  

OR – Sansebis Tanafardoba 

CI – sarwmunoebis intervali 

P – sarwmunoebis maCvenebeli 

 

ავტორის სტილი დაცულია



5 
 

Sesavali 

kvlevis amocanebi 

haSimotos Tireoiditi anu qronikuli autoimunuri Tireoiditis Ciyvisa 

da/an pirveladi hipoTireozis yvelaze xSiri mizezia saskolo asakis 

bavSvebSi msoflios araioddeficitur regionebSi. aseve xSiria 

autoimunuri Tireoiditis SemTxvevebi im ioddeficitur regionebSi, 

sadac aqtiurad xdeba sakvebi produqtebis iodiT fortifikacia.  

daavadebisadmi ganwyoba genetikurad aris ganpirobebuli da farisebri 

jirkvlis paTologiis ojaxuri xasiaTi vlindeba pacientTa 30-40 %-Si 

(1,2). daavadeba xasiaTdeba farisebri jirkvlis parenqimis limfocituri 

infiltraciiTa da destruqciiT da sisxlSi antiTireoiduli 

autoantisxeulebis momatebuli koncentraciiT. pirveladi hipoTireozis 

arsebobisas pacientis sisxlSi Tireoperoqsidazas an/da 

Tireoglobulinis mimarT antisxeulebis momatebuli koncentraciis 

aRmoCena sakmarisia, rom hipoTireozis gamomwvev mizezad CaiTvalos qr. 

autoimunuri Tireoiditi (3). saskolo asakis bavSvebSi qr. autoimunuri 

Tireoiditis (diagnozi dadasturebulia damaxasiaTebeli 

ultrasonografiuli suraTiT da Tireoperoqsidazas an/da 

Tireoglobulinis mimarT antisxeulebis momatebuli koncentraciiT) 

prevalentoba (gavrceleba) daaxloebiT 2.5 %-ia (4).  

autoimunuri Tireoiditis gamomwvevi mizezi aris garemo da genetikuri 

faqtorebis erToblioba. genetikuri faqtorebi ukavSirdeba adamianis 

leikocitaruli antigenebis (HLA) kompleqss. aseve aRwerilia kavSiri 

citotoqsiuri T limfocit asocirebul faqtor 4-Tan (CTLA-4) an masTan 

kavSirSi myof genebTan (5,6).   

Saqriani diabeti tipi 1 (Sdt1) autoimunuri Tireoiditis msgavsad 

organo-specifiuri autoimunuri daavadebaa. misi gamomwvevi mizezi garemo 

da genetikuri faqtorebis kompleqsuri urTierTqmedebaa. kvlevebiT 
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dasturdeba, rom adamianis leikocitaruli antigenebis (HLA) kompleqsisa 

da citotoqsiuri T limfocit asocirebuli faqtori 4-is (CTLA-4) 

polimorfizmi qr. autoimunuri Tireoiditis da sxva autoimunuri 

daavadebebis  msgavsad asocirdeba Sdt1 -Tan (4,7). 

pacientebis umravlesobas axladgamovlenili Sdt1-iT momatebuli aqvT 

langerhansis kunZulovani aparatis beta  ujredebis mimarT 

autoantisxeulebis koncentracia.  antigenebad am antisxeulebisTvis 

gvevlineba insulini, glutaminmJava dekarboqsilaza (GAD), 

insulinomaasocirebuli autoantigeni 2 (IA2) da TuTiis trasnportaza 8 

(ZnT8). autoantisxeulebis koncentraciam sisxlSi SesaZloa moimatos 6 

Tvis asakidan da maTi momatebuli koncentraciis aRmoCena sisxlSi 

SesaZloa daavadebis manifestaciamde ramdenime wliT adrec ki (8,9). am 

sntisxeulebs aqvT rogorc sadiagnostiko ise prognozuli mniSnvneloba 

Sdt1-is ganviTarebisTvis.  

damtkicebulia, rom tipi 1 Saqriani diabetis mqone pacientebs aqvT qr. 

autoimunuri Tireoiditis ganviTarebis maRali riski. rigma kvlevebma 

aCvenes, rom farisebri jirkvlis mimarTi autoagresia Sdt1-is mqone 

pirebSi aRwevs 20-30 %-s (10,11). Tumca amave dros cotaa cnobili imis 

Sesaxeb, Tu rogoria pankreasis kunZulovani aparatis mimarT 

autoagresiis statusi autoimunuri Tireoiditis mqone pacientebSi.  

Cveni kvlevis mizania, SeviswavloT aqvT Tu ara qronikuli autoimunuri 

Tireoiditis mqone saskolo asakis bavSvebs momatebuli autoagresia 

pankreasis kunZulovani aparatis beta ujredebis mimarT.  amisaTvis Cven 

SeviswavleT qronikuli autoimunuri Tireoiditis mqone bavSvebSi 

antisxeulebis koncentracia ZnT8-is  da GAD-is mimarT. ZnT8-is mimarT 

autoantisxeulebi SedarebiT axali aRmoCenilia da amJamad ukve 

gamoiyeneba Saqriani diabetis sadiagnostikod da prognozisaTvis (12), 

xolo GAD-is mimarTYantisxeulebi farTod gamoiyeneba Saqriani diabetis 

diferencialur diagnostikaSi da ganviTarebis riskis Sesafaseblad. 
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naSromis praqtikuli Rirebuleba 

bolo ramdenime aTwleulis ganmavlobaSi Sdt1- is incidentoba (sixSire) 

progresulad izrdeba (13). Tu incidentoba am mimarTulebiT gaagrZelebs 

zrdas, arsebobs globaluri sixSiris gaormagebis riski (7).. Sdt1-is 

prevalentobis zrda aRiniSneba saqarTveloSic (ix.diagrama 1).    

               . 

 

დიაგრამა 1.  Saqriani diabetis prevalentobis maCvenebeli saqarTveloSi.  

(wyaro: daavadebaTa kontrolisa da sazogadoebrivi janmrTelobis erovnuli 

centri) 

axlad diagnozirebuli Sdt1 ganviTarebul qveynebSic ki 15-70 % 

SemTxvevebSi vlindeba diabeturi ketoacidoziT. diabeturi ketoacidozis 

sixSire diabetis diagnozirebisas farTod varirebs geografiuli 

areebis mixedviT da ukuproporciulad korelirebs Sdt1-is regionul 

incidentobasTan. sixSire meryeobs 15%-dan 70 %-mde evropaSi, 

avstraliasa da CrdiloeT amerikaSi (14-21). diabeturi ketoacidozi ufro 

xSiria patara asakis bavSvebSi (<5 welze) da im bavSvebSi, romelTa 
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ojaxebs ar aqvT xelmisawvdomoba samedicino servisebze socio-

ekonomikuri mizezebis gamo (22-24).  

diabeturi ketoacidozis (dk)  SemTxvevaTa 0.5-1 %-Si SesaZloa 

ganviTardes Tavis tvinis SeSupeba, romelic sikvdilobis yvelaze xSiri 

mizezia dk-s dros (25-28). dk-iT gamowveuli sikvdilobis mcire nawili 

modis iseT mizezebze, rogoricaa sefsisi, infeqciebi (mukoromikozis 

CaTvliT), aspiraciuli pnevmonia, filtvis SeSupeba, mwvave 

respiratoruli distres sindromi, pnevmomediastinumi, hipo- an 

hiperkalemia, ariTmia, centraluri nervuli sistemis hematoma an 

Trombozi da rabdomiolizi. dk-iT gamowveuli sikvdilobis maCvenebeli 

sxvadasxva populaciebSi Catarebul kvlevebSi mudmivia da meryeobs 0.15-

dan 0.3%-mde. tvinis SeSupebis ganviTarebis SemTxvevaSi sikvdiloba 20-25 

%-ia, xolo avadoba, maT Soris hipopituitarizmi viTardeba 

gadarCenilTa 10-25 %-Si.  im regionebSi, sadac samedicino servisi 

naklebad aris ganviTarebuli dk-iT gamowveuli sikvdilis riski metia 

da bavSvi SesaZloa daiRupos mkurnalobis dawyebamdec ki. saerTo jamSi 

tvinis SeSupebaze modis dk-iT gamowveuli sikvdilobis 60-90% (29). am 

TvalsazrisiT Sdt1 –is adreuli gamovlena, mTels populaciaSi Tu ara, 

Tundac autoimunuri Tireoiditis mqone bavSvebSi, metad mniSvnelovania.  

Cvens mier Catarebuli kvleva aris piloturi. misi mizani iyo 

Segveswavla pankreasis kunZulovani aparatis mimarT antisxeulebis 

koncentracia autoimunuri Tireoiditis mqone pacientebis sakvlev 

jgufSi da Segvedarebina sakontrolo jgufTan. miRebuli Sedegebi 

safuZvels gvaZlevs rekomendacia gavuwioT daigegmos ufro xangrZlivi, 

prospeqtuli kvleva pacientebis did kohortaze. gafarToebuli kvleva 

saSualebas mogvcems: 1) SeviswavloT aqvT Tu ara qronikuli 

autoimunuri Tireoiditis mqone qarTuli populaciis saskolo asakis 

bavSvebs momatebuli autoagresia pankreasis kunZulovani aparatis beta 
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ujredebis mimarT; 2) adreulad gamovavlinoT Sdt1-is ganviTarebis riski 

autoimunuri Tireoiditis mqone pacientebSi.  

miuxedavad imisa, rom Sdt1-is  ganviTarebis prevencia jer-jerobiT 

SeuZlebelia (30), Zalian mniSvnelovania sxvadasxva risk-jgufebis 

gamovlena, radgan sxvadasxva kvlevebma aCvena, rom kunZulovani aparatis 

mimarT antisxeulebze skriningCatarebul individebSi mniSvnelovnad 

Semcirebulia dk-is da masTan dakavSirebuli avadobisa da sikvdilobis 

sixSire (31).  amave dros Sdt1-is dros didi mniSvneloba eniWeba 

insulinoTerapiis dawyebis vadas, vinaidan rac ufro adre da sworad 

tardeba insulinoTerapia, miT ufro ukeTesia e.w. ”metaboluri 

mexsiereba”, romelsac gadamwyveti mniSvneloba aqvs diabeturi 

angiopaTiis prevenciaSi (32).  
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disertaciis moculoba da struqtura 

 
1. disertacia warmodgenilia qarTul enaze, 100 gverdze; Sedgeba 3 
Tavisagan; Seicavs daskvnebs da praqtikuli rekomendaciebs. 

2. disertacia Seicavs gamoyenebuli literaturis sias                  
(204 literaturuli wyaro), 5 cxrils, 7  diagramas, 8 naxats.  
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Tavi 1. literaturis mimoxilva 

1.1. Saqriani diabeti – definicia, istoria da klasifikacia. 

Saqriani diabeti (laT. diabetes mellitus) aris daavadeba, romelic 

xasiaTdeba hiperglikemiis arsebobiT uzmod an/da postprandiulad da am 

mdgomareobasTan asocirebuli  cilovani da cximovani cvlis 

darRvevebiT (33). Saqriani diabeti multifaqtoruli metaboluri 

darRvevaa, romelsac iwvevs genetikuri da garemo faqtorebis 

kompleqsuri zemoqmedeba. daavadeba  vlindeba maSin, roca insulinis 

sekrecia insulinisadmi mgrZnobelobasTan mimarTebaSi ar aris sakmarisi 

imisaTvis, rom uzrunvelyos naxSirwylebis normaluri metabolizmi. 

aqedan gamomdinare  Saqriani diabeti SesaZloa iyos insulinis 

absoluturi deficitis, absoluturi insulinrezistentobis an 

insulinis sekreciasa da insulinis mimarT mgrZnobelobis saSualo 

xarisxis defeqtis kombinaciis Sedegi (34). Saqriani diabeti aris 

Tirkmlis ukmarisobis saboloo stadiis, qveda kidurebis aratravmuli 

amputaciis, mozrdilTa amavrozisa da kardiovaskuluri garTulebebis 

ganviTarebisa uxSiresi mizezi.  

diabeti, rogorc daavadeba aRwerilia jer kidev antikur xanaSi. 

daavadebis pirveli aRweriloba gvxvdeba egvipturi papirusebSi. termini 

diabeti (berZ. siTxis gadineba) Semoitana berZenma eqimma areTeusma ax.w. 

150 wels, romelmac diabeti aRwera, rogorc “sxeulisa da kidurebis 

dnoba SardSi”. ax.w. 164 wels berZenma eqimma galenma diabeti SecdomiT 

miakuTvna Tirkmlis daavadebas. uZveles indur xelnawerebSi aRwerilia, 

rom diabetiani adamianebis Sards aqvs tkbili gemo, igive SeniSnes 

avicenam (980-1037) da morganma (1635-1683). am fenomenis mizezad miiCneoda, 

rom diabetiani adamianebis Tirkmeli Seucvlelad atarebda wyalsa da 

sakveb nivTierebebs SardSi. 1000 –ian wlebSi diabetis diagnozi ismeboda 

e.w. “wylis msinjavebi”-s mier, romlebic diabetze eWvis SemTxvevaSi 

sinjavdnen adamianebis Sards. Sardis tkbilma gemom ganapiroba isic, rom 
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sityva diabets daemata sityva “Tafli”, rac laTinurad gamoiTqmis, 

rogorc “mellitus”. 1774 wels meTiu dobsonma daamtkica, rom Sardisa da 

sisxlis tkbil gemos diabetian pacientebSi ganapirobebda glukozis 

maRali Semcveloba, da manve gamoTqva azri, rom diabeti ar iyo, rogorc 

adre iTvleboda, mxolod Tirkmlis paTologia (35). 1866 wels 

britanelma eqimma jorj harlim pirvelad ganasxvava diabetis sxvadasxva 

tipebi, erT SemTxvevaSi – pacients emateba wona da Zala dietis dacvisas, 

e.w. “Saqris Warbad warmoqmniT gamowveuli diabeti” da meore SemTxvevaSi, 

igive dietis fonze pacienti kargavs wonasa da energias, e.w. “Saqris 

defeqturi SeTvisebiT gamowveuli diabeti (malnutriciuli) diabeti”. 

xolo 1880 wels frangma eqimma etien lanserom ganasxvava erTmaneTisgan 

“msuqani” da “gamxdari” diabeti: “Le diabete maigre et le diabete gras” (36).  

pankreasis kunZulebi pirvelad aRwera pol langerhansma Tavis 

sadisertacio naSromSi 1869 wels, magram man ver axsna Tu ra iyo maTi 

funqcia. pankreasis roli naxSirwylebis metabolizmSi gamovlinda 1890 

wels iozef meringis da oskar minkovskis eqpserimentebis Sedegad. maT 

moaSores pankreasi ZaRls, ris Sedegadac cxovels gamouvlinda mZime 

diabetis yvela simptomi: hiperglikemia, glukozuria da ZaRli mokvda 2-3 

kviraSi ketoacidoziT gamowveuli komiT. es aRmoCena iyo pirveli 

eqperimentuli dasturi imisa, rom SesaZloa diabetis ganviTarebas 

pankreasis dazianeba edos safuZvlad. 1900 wels paTologanatomma evgeni 

lindsi opim aRwera pankreasis kunZulovani aparatis hialinuri 

dazianeba diabetian pacientebSi. am aRmoCenam kidev ufro gaamyara azri, 

rom swored langerhansis kunZulebi iyo pankreasis Sinagani sekreciis 

aparati, romelic pasuxs agebda naxSirwylebis metabolizmze.   

1921 wels eqim bantingisa da misi TanaSemwe medikos studentis bestis 

mier aRmoCenil iqna insulini da dawyebul iqna insuliniT mkurnaloba 

diabetiT daavadebul pacientebSi (37).  
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am droisaTvis eqimebi diabetis klasifikaciiTvis iyenebdnen daavadebis 

klinikuri mimdinareobis maxasiaTeblebs, rogoricaa gamovlenis asaki, 

wona da insuliniT mkurnalobis aucilebloba. pirveli testi, romelic 

gamoiyeneboda diabetis ori formis gansxvavebisTvis, iyo organizmis 

pasuxi insulinTerapiaze.  avstrielma mkvlevarebma faltam da bolerma 

gamoavlines diabetis insulinmgrZnobiare da insulrezistentuli 

formebi (38). insulinmgrZnobiare pacientebSi insulinis ramdenime 

erTeulis ineqciac ki iwvevda glukozuriis Semcirebas da rig 

SemTxvevebSi hipoglikemiis ganviTarebas, xolo insuliniT Terapiis 

Sewyveta aRadgenda glukozurias da ketozs. daavadebis mimdinareobis es 

maxasiaTeblebi ar gvxvdeboda insulinrezistentur pacientebSi. mkafio 

gansxvaveba diabetis insulinrezistentur da insulinmgrZnobiare 

formebs Soris daadgina britanelma mecnierma harold himsvorTma 1936 

wels. man SeimuSava testi, romlis drosac pacients aZlevdnen glukozas 

peroralurad, amave dros pararelurad i/v SeyavdaT insulini. aRmoCnda, 

rom  gamxdar axalgazrda pacientebs hqondaT aradiabetiani adamianebis 

Sesabamisi mgrZnobeloba insulinis mimarT. sisxlSi glukozis donis 

kvlevam am testis dros mecnieri miiyvana daskvnamde, rom insulinis 

mimarT rezistentoba ganpirobebuli iyo ConCxis kunTebis doneze 

arsebuli meqanizmebiT. am martivi klinikuri eqsperimentidan gamomdinare, 

himsvorTma daaskvna, rom insulinmgrZnobiare diabetian pacientebSi 

daavadebis ganviTarebas iwvevs insulinis deficiti, xolo 

insulinrezistentul pacientebSi - ara insulinis deficiti, aramed sxva 

ucnobi faqtoris deficiti, rac iwvevs insulinis mimarT organizmis 

qsovilebis mgrZnobelobis Semcirebas (39). termini tipi 1 da tipi 2 

diabeti pirvelad Semoitana listerma 1951 wels, romelic aRniSnavda, 

rom “arsebobs diabetiani pacientebis ori farTo jgufi – erTi: 

axalgazrda, gamxdari, arteriosklerozis gareSe pacientebi, normaluri 

arteriuli wneviT da daavadebis mwvave dasawyisiT da meore jgufi: 

SedarebiT xanSiSesuli, msuqani, arteriosklerozis mqone pacientebi 
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hipertenziiT da daavadebis incidenturi gamovleniT. am or jgufs Cven 

Sesabamisad pirobiTad vuwodebT tipi 1 da tipi 2 –s” (40). es terminebi 

mas Semdeg didi xnis ganmavlobaSi daviwyebas mieca da isini Tavidan 

daamkvidra listeris TanamSromelma qudvorsma 1976 wels (41).  

koncefcia imis Sesaxeb, rom Sdt1 autoimunuri genezisaa swrafad 

ganviTarda 1974-1976 wlebSi (36).  

diabetis diagnostikisa da klasifikaciisTvis pirveli gzamkvlevi 

gamoqveynda janmos mier 1965 wels da mTlianad efuZneboda diabetis 

gamovlenis asaks. 1976 wels terminebi tipi 1 da tipi 2 diabeti Tavidan 

iqna SemoRebuli. Saqriani diabetis Tanamedrove etiologiuri 

kalsifikacia ix. cxril # 1-Si.  sadiagnostiko kriteriumebi eyrdnoba 

Semdeg monacemebs: 1) diabetis simptomebi (poliuria, polidifsia da 

auxsneli wonis kleba) da randomulad gansazRvruli plazmuri 

glukozis koncentraciis mateba 11.1 mmol/l-ze (200 mg/dl) metad an 2) 

uzmod glukozis koncentraciis mateba 7 mmol/l-ze (126 mg/dl) metad or 

sxvadasxva dRes aRebul sisxlis plazmaSi an 3) glukozatolerantobis 

2 sT-iani testis Sedegad miRebuli glikemiis monacemis mateba 11.1 

mmol/l-ze (200 mg/dl) metad.  

 

Saqriani diabetis etiologiuri klasifikacia 

I. tipi 1 diabeti (beta ujredebis destruqciiT gamowveuli 
insulinis sruli deficiti). 

A. autoimunuri  

B. idiopaTiuri 

II. tipi 2 diabeti (insulinrezistentobis da insulinis 
deficitis sxvadasxva kombinacia). 

A. tipiuri 
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B. atipiuri 

III. β-ujredebis funqciis genetikuri defeqti. 

A. MODY sindromebi 

B. mitoqondriuli dnm mutaciebi 

C. volframis sindromi 

D. Tiamin mgrZnobiare 

IV. wamlebiT an qimiuri saSualebebiT gamowveuli 
A. ciklosporini 

B. glukokortikoidebi 

C. L-asparaginaza 

D. β-adrenoblokatorebi 

E. vakori (rodenticidi) 

F. fenitoini (dilantini) 

G. alfa-interferoni 

H. diazoqsidi 

I. nikotinmJava 

J. sxva 

V. egzokrinuli pankreasis daavadebebi. 

A. cistur fibrozTan dakavSirebuli diabeti 

B. travma - pankreateqtomia 

C. pankreatiti – maionizirebeli radiacia 

D. sxva 

VI. infeqciebi 

A. Tandayolili wiTura 
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B. citomegalovirusi 

C. hemolizur-uremiuli sindromi 

VII. tipi 2 diabetis sxvadasxva variantebi 

A. insulinis moqmedebis genetikuri defeqtebi 

B. insulinis moqmedebis SeZenili defeqtebi 

C. antisxeulebi insulinis receptorebis mimarT 

VIII. genetikuri sindromebi diabetiT da insulin 
rezistentoba/insulinis deficitiTY 

A. prader-vilis sindromi 

B. daunis sindromi 

C. terneris sindromi 

D. klainfelteris sindromi 

E. sxva 

IX. gestaciuri diabeti 

X. neonataluri diabeti 

A.  gardamavali 

B.  mudmivi 

cxrili 1 (33, 42): Saqriani diabetis etiologiuri klasifikacia 

 

1.2. Saqriani diabeti tipi 1 

Sdt1 xasiaTdeba Zlieri insulinpeniiT. pacients sWirdeba egzogenurad 

Seyvanili insulini, raTa Tavidan aicilos ketozi da SeinarCunos 

sicocxle. am daavadebis bunebrivi mimdinareoba gulisxmobs, rom 

daavadebis gamovlenamde da gamovlenidan mcire drois ganmavlobaSi 
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pacients aqvs preketozuri arainsulindamokidebuli faza. daavadeba 

ZiriTadad vlindeba bavSvebSi, Tumca SesaZloa ganviTardes nebismier 

asakSi (34).  

Sdt1-is ZiriTadi maxasiaTebelia:  

 asocireba histoSeTavsebadobis kompleqsis lokusis antigenTan 

(HLAs) da sxva genetikur markerebTan;  

 kunZulovani ujredebis citoplazmuri da ujredis zedapiris 

komponentebis mimarT mocirkulire antisxeulebis arseboba;  

 egzogenuri insuliniT mkurnalobis dawyebamde insulinis mimarT 

antisxeulebis arseboba;  

 glutaminmJava dekarboqsilazas (GAD - es fermenti  glutaminmJavas 

gardaqmnis gama-aminobutiris MmJavad, romelic didi raodenobiT 

gvxvdeba pankreasis kunZulebis inervaciaSi) mimarT antisxeulebis 

arseboba;  

 insulinomaasocirebuli proteinis IA-2 (kunZulovan aparatTan 

asocirebuli fosfataza) mimarT antisxeulebis arseboba;  

 TuTiis transportaza 8-s mimarT antisxeulebis arseboba; 

 kunZulovani aparatis limfocituri infiltracia daavadebis 

adreul stadiaze.  

1.2.1 epidemiologia 

Sdt1-is prevalentoba mWidro korelaciaSia asakTan. arsebuli 

monacemebiT Sdt1-is prevalentoba meryeobs 0.29 SemTxveva 1000 mosaxleze 

5 wlis asakSi-dan – 3.22 SemTxveva 1000 mosaxleze 19 wlis asakSi-mde 

farglebSi (43). xolo incidentoba rasobrivi da eTnikuri fonis 

gaTvaliswinebiT meryeobs 50 axali SemTxvevidan weliwadSi 100,000 

mosaxleze fineTsa da sardiniaSi, 1 axal SemTxvevamde 100,000 mosaxleze 

CineTsa da samxreT amerikis zogierT nawilSi (44-46) (ix. diagrama  2) 
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msoflios maStabiT Seswavlil yvela regionSi SeiniSneba tipi 1 

diabetis sixSiris yovelwliuri mateba 2,8%-dan 4.0%-mde (47). 

Sdt1 erTnairi sixSiriT vlindeba mdedrobiT da mamrobiT sqesSi. ar 

aris dadgenili raime korelacia socioekonomikur statusTan. 

gamovlenis piki gvxvdeba or asakobriv jgufSi: 5-dan – 7 wlamde asakSi 

da pubertatis periodSi. pirveli piki emTxveva infeqciuri agentebis 

zemoqmedebis gaxSirebas saskolo asakis bavSvebSi. meore piki ki emTxveva 

zrdis pubertatul naxtoms, rodesac organizmSi didi raodenobiT 

zrdis hormoni da sasqeso hormonebi gamomuSavdeba, romelTac, rogorc 

cnobilia, aqvT kontrainsulinuri moqmedeba. garkveuli roli akisria 

pubertatTan asocirebuli emociur stressac (33).  
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diagrama 2: asakis mixedviT standartizebuli incidentoba (100,000 

mosaxleze/weliwadSi) 14 wlamde asakis bavSvebSi (Diamond Project Group 

(2006). Incidence of childhood type 1 diabetes worldwide 1990-1999. Diabetic Medicine 

23:857-866) 
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1.2.2. etiologia da paTogenezi 

Sdt1-is klinikuri mimdinareobis Taviseburebebs ganapirobebs insulinis 

sekreciis mkveTrad gamoxatuli deficiti. Sdt1 klinikurad 

manifestirdeba, roca insulinis sekreciis rezervi qveiTdeba 15-20 %-mde 

(48) (ix. diagrama 3). iSviaT SemTxvevebSi daavadebis gamovlenis 

momentisTvis sisxlSi bazaluri insulinis koncentracia SesaZloa 

normaluri iyos, magram sxvadasxva potenciur sekretagogebze insulinis 

sapasuxo sekrecia mkveTrad Semcirebulia da rogorc wesi ramdenime 

TveSi an weliwadSi srulebiT qreba. diabetis ganviTarebis maRali 

riskis mqone pirebs, magaliTad daavadebuli pacientebis janmrTel 

identur tyupiscalebs, aReniSnebodaT insulinis sekreciis progresuli 

kleba Tveebis an wlebis ganmavlobaSi, daavadebis preklinikur stadiaze.  

 

 

diagrama 3: tipi 1 Saqriani diabetis ganviTarebis hipoTezuri modeli. 

(modificirebuli Eisenbarth GS. Type 1 diabetes mellitus: a chronic autoimmune disease. 

n Engl J Med 1986; 314: 360-368 (43)-dan) 
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pankreasis beta ujredebis funqciis ukmarisobis ganviTarebas iwvevs 

pankreasis kunZulovani aparatis autoimunuri destruqcia genetikuri 

winaswarganwyobis mqone pirebSi.  

cnobilia, rom Sdt1 iseve, rogorc sxva autoimunuri daavadebebi, 

rogoricaa adisonis daavadeba an qronikuli autoimunuri Tiroiditi, 

asocirebulia histoSeTavsebadobis  (HLA) lokusis zogierTi antigenis, 

kerZod DR3 da DR4 antigenebis gazrdil sixSiresTan. me-6 qromosomaze 

ganlagebuli HLA sistema aris ZiriTadi qsovilovani SeTavsebis sistema. 

igi Sedgeba genebis klasterisgan, romlebic akodireben 

trasplantaciisas warmoqmnil antigenebs da ZiriTad rols TamaSoben 

imunur pasuxSi.  ama Tu im daavadebisadmi ganwyobis arseboba asocirdeba 

histoSeTavsebadobis kompleqsis erT an met antigenTan. 

histoSeTavsebadobis DR3 an DR4 antigenebis damemkvidreba 2-3-jer zrdis 

Saqriani diabetis ganviTarebis risks. Tu adgili aqvs orive antigenis 

damemkvidrebas  Saqriani diabetis ganviTarebis fardobiTi riski 7-10-jer 

izrdeba (49-62). molekuluri genetikis Tanamedrove teqnologiebma 

saSualeba mogvces dagvedgina garkveuli heterogenulobis arseboba 

histoSeTavsebadobis kompleqsis D regionSi im diabetian da aradiabetian 

individebSi, romelTac hqondaT DR3 an DR4 markerebi, aRniSnulma 

garemoebam gaaCina eWvi, rom SesaZloa am markerebis garda arsebobdes 

winaswarganwyobis sxva lokusebi. SesaZloa es iyos LMP2 da LMP7 genebi, 

romlebic gvxvdeba ZiriTad histoSeTavsebadobis kompleqsSi (49-60). aseve 

aRmoCenilia, rom Sdt1-is dros, histoSeTavsebadobis kompeqsis DQ 

antigenebis beta jaWvis 57-e poziciaze asparaginis mJavas homozigoturad 

dakargva, daaxloebiT 100-jer zrdis Sdt1-is ganviTarebis fardobiT 

risks. xolo heterozigotuli damemkvidrebis SemTxvevaSi, roca erT 

qromosomaze gvaqvs asparaginis mJava 57-e poziciaze, xolo meore 

qromosomaze dakargulia, Saqriani diabetis ganviTarebis riski igivea, 

rac im individebSi, visav es defeqti ar gaaCniaT. zogierTi kvleva 

amtkicebs, rom Sdt1-is gavrceleba proporciulia asparaginis mJavas 
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homozigoturi ararsebobis ganmapirobebeli genis sixSirisa (53-62), xolo 

DQ antigenebis alfa jaWvSi 52-e poziciaze argininis arseboba zrdis 

Sdt1-is  ganviTarebis risks (49). 57-e pozicia DQ antigenebis beta da 52-e 

pozicia DQ antigenebis alfa jaWvze is kritikuli lokaciebia 

histoSeTavsebadobis kompeqsis molekulaze, rac xels uwyobs an xels 

uSlis antigenis mierTebas T limfocitis receptorze, riTac 

aqtivirdeba autoimunuri kaskaduri reaqcia.  garda amisa aRmoCnda, rom 

citotoqsiuri T limfocitis antigeni 4 –is (CTLA4)  geni me-2 

qromosomaze da protein arareceptoruli Tirozinfosfataza 22-is 

(PTPN22) geni qromosomaze  1p13  mniSvnelovnad ganapirobeben Sdt1-sadmi 

winaswarganwyobas.  

garda genetikuri winaswarganwyobisa, aseve arsebobs sxva 

maprovocirebeli faqtorebic, rac ganapirobebs Saqriani diabetis 

ganviTarebas. magaliTad  konkordantuloba identuri tyupebis 

SemTxvevaSi, Seadgens mxolod 30-50 %-s, rac safuZvels gvaZlevs 

vifiqroT, rom  daavadebis ganviTarebaSi did rols TamaSobs garemo 

faqtorebic (33).  

rogorc ukve aRvniSneT, Sdt1-is ganviTarebas iwvevs organizmis 

autoimunuri agresia pankreasis kunZulovani aparatis mimarT. Sdt1-is 

mqone pacientebis autofsiuri masalis histologiurma kvlevebma gviCvena, 

rom pankreasis langerhansis kunZulebis irgvliv viTardeba 

limfocituri infiltracia, SemdgomSi xdeba kunZulebis progresuli 

hialinizacia da dazianebuli qsovilis SemaerTeeli qsoviliT 

Canacvleba. axladgamovlenili Sdt1 –is SemTxvevebis 80-90 %-Si gvxvdeba 

antisxeulebi kunZulovani aparatis mimarT. antisxeulebis koncentracia 

iklebs daavadebis xangrZlivobasTan erTad (63, 64). xolo pankreasis an 

beta ujredebis transplantaciis Semdeg kunZulovani aparatis mimarT 

antisxeulebi isev gamoCndeba xolme im pacientebSic ki, romelTa plazma 

negatiuri iyo am antisxeulebis mimarT. aqedan gamomdinare savaraudoa, 
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rom antisxeulebi qreba, roca pankreasis beta ujredebis antigeni aRar 

aqvs pacients da isev gamoCndeba, roca transplantaciis Semdeg 

organizmSi aRmoCndeba axali antigeni (65).  

genetikuri winaswarganwyobis mqone pirebis kvlevam  gviCvena, rom 

kunZulovani aparatis mimarT antisxeulebis koncentraciis mateba 

sisxlSi SesaZloa ramdenime TviT an wliT uswrebdes daavadebis 

klinikur manifestacias (66). In vitro kvlevebma aCvena, rom kunZulovani 

aparatis mimarT antisxeulebs SeuZlia daTrgunos sxvadasxva 

sekretagogebze insulinis sapasuxo sekrecia. am antisxeulebs aqvs 

citotoqsiuri moqmedeba kunZulovani ujredebis mimarT. Sdt1-iT 

daavadebuli pacientebis 80 % aReniSnebaT GAD-is mimarT antisxeulebi, 

30 – 40 %-s insulinis mimarT antisxeulebi egzogenuri insuliniT 

mkurnalobis dawyebamde. sainteresoa, rom es antisxeulebi pacientebis 

sisxlSi Cndeba daavadebis klinikur manifestaciamde ramdenime wliT 

adre (67-70). arsebobs garkveuli mtkicebuleba imisa, rom Saqriani 

diabetiT daavadebulebSi adgili aqvs T limfocitebis funqciis 

darRvevas, roca irRveva supresori da kileri T limfocitebis 

Tanafardoba (71). yovelive zemoT Tqmulidan gamomdinare SesaZloa 

davaskvnaT, rom Sdt1 (msgavasad qr. autoimunuri Tireoiditisa) aris 

autoagresiiT gamowveuli daavadeba, romlis drosac autoantisxeulebi 

komplementTan,             T limfocitebTan, citokinebTan, FAS-Tan da 

FAS ligandTan erTad iwvevs kunZulovani aparatis 

insulinmaproducirebeli ujredebis apoptozs an destruqcias. xolo 

garkveuli genebis damemkvidreba  xels uwyobs Sdt1-sadmi 

winaswarganwyobis ganviTarebas.  
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1.2.3. Saqriani diabeti tipi 1-is klinikuri manifestacia 

Sdt1-is klinikuri gamovlinebis klasikuri klinikuri suraTia 

poliuria, polidifsia, polifagia da wonis kleba. poliuria SesaZloa 

gamovlindes Ramis enureziT. diagnozi unda dadasturdes sisxlSi da 

SardSi glukozis donis gansazRvriT. 

aseve sakmaod xSiria daavadebis gamovlena saerTo sisustiT, leTargiiT 

da wonis auxsneli klebiT. daavadebis gamovlenisas xSiria kanis 

Cirqovani infeqciebis, kandidozuri vulvovaginitis (gogonebSi) da 

kandidozuri balanitis (biWebSi) sixSire.   

Sdt1 –is klinikuri manifestaciisas pacientTa 15-70 % pirvelad eqimTan 

xvdebian ketoacidozis gamo. ketoacidozi ufri xSiria 5 wlamde asakis 

bavSvebSi, radgan mSobelma SesaZloa ver SeamCnios poliuria 

polidifsia da Sesabamisad ar ieWvos daavadebis arseboba (72,73). 

diabeturi ketoacidozis adreuli Civilebi SedarebiT msubuqia da 

gamoixateba pirRebinebiT, poliuriiT da dehidrataciiT, xolo 

Sorswasul SemTxvevebSi viTardeba kusmaulis sunTqva da aRiniSneba 

acetonis suni amonasunTq haerSi. kusmaulis sunTqva SesaZloa SecdomiT 

CaiTvalos bronqiolitis an asTmis gamovlinebad da dainiSnos 

mkurnaloba steroidebiT an adrenerguli saSualebebiT, rac kidev ufro 

amZimebs mdgomareobas.  ketonebiT mzis wnulis gaRizianebis gamo aseve 

SesaZloa aRiniSnebodes muclis tkivili da muclis kunTebis rigidoba, 

ramac SesaZloa Seqmnas apendicitis an mwvave pankreatitis suraTi. 

SesaZloa ganviTardes cnobierebis dabindva da koma, rac damokidebulia 

hiperosmolarobis xarisxze. laboratoriulad Saqriani diabeti 

vlindeba glukozuriiT, ketonuriiT, hiperglikemiiT, ketonemiiT da 

metaboluri acidoziT. xSiria leikocitozi da SesaZloa momatebuli 

iyos Sratis araspecifiuri amilazebis done.  
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1.3. inulinis biosinTezi  

insulini peptiduri hormonia romelic Sedgeba 51 aminomJavuri 

naSTisagan. igi sinTezirdeba, inaxeba da sekretirdeba pankreasis 

kunZulovani aparatis beta ujredebSi.  

pankreasis beta ujredebi Sedis langerhansis kunZulebis 

SemadgenlobaSi. langerahansis kunZulebi sxvadasxva zomisaa da 

TiToeuli Seicavs ramdenime aseulidan ramdenime aTasamde endokrinul 

ujreds. pankreasis kunZulebi anatomiurad da funqciurad gamoyofilia 

pankreasis egzokrinuli qsovilidan. normalur SemTxvevaSi adamians aqvs 

daaxloebiT erTi milioni kunZuli, romelic jamSi iwonis 1-2 grams da 

Seadgens pankreasis mTliani masis 1-2%-s.  

kunZulebis zoma meryeobs 50-mikrometridan 300 mikrometramde. isini 

Sedgeba ujredebis sxvadasxva tipisgan. masSi Semavali ujredebis sul 

mcire 70 % aris beta ujredebi, romlebic mdebareobs kunZulebis 

SuagulSi. beta ujredebs gars artyams alfa ujredebi, romlebis 

gamoyofen glukagons, SedarebiT mcire raodenobiT delta ujredebi, 

romlebic gamoyofen somatostatins da PP ujredebi, romlebic gamoyofen 

pankreasis polipeptids. ujredebis urTierTkavSiri xorcieldeba 

eqstracelularuli sivrceebisa da napralovani SeerTebis saSualebiT. 

amgvari kavSiri uzrunvelyofs, autokrinul regulacias, ase magaliTad, 

beta ujredebis mier sekretirebuli insulini Trgunavs alfa ujredebSi 

glukagonis sekrecias. neirovaskularuli Rero, romelic Seicavs 

arteriolasa da simpaTiur da parasimpaTiur nervebs Sedis yovel 

kunZulSi beta ujredebis centris gavliT. arteriola itoteba 

kapilarebad, romlebic gantotilia ujredebs Soris da Semdeg ikribeba 

karis venis sistemaSi (ix. naxati 1).  
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naxati #1: langerhansis kunZulis anatomiuri agebulebis sqematuri 
gamosaxuleba. insulinis mwarmoebeli beta ujredebi (lurji) 
moTavsebulia kunZulis centrSi, yvelaze axlos sisxlZarRvebTan, isini 
garSemortymulia glukagon maproducirebeli alfa ujredebiT 
(narinjisferi). kunZulis kidesTan ganTavsebulia delta ujredebi 
(yviTeli), romlebic gamoyofen somatostatins da PP ujredebi (mwvane), 
romlebic gamoyofen pankreasul polipeptids. 

 

insulini sinTezirdeba beta ujredebis ribosomebSi. igi Sedgeba ori 

polipeptiduri jaWvisgan, romlebic erTmaneTTan dakavSirebulia 

disulfiduri bmebiT. disulfiduri bmebi gvxvdeba jaWvebis SigniTac. 

insulinis es ori jaWvi Tavdapirvelad sinTezirdeba erTdroulad, erTi 

grZeli prekursoris saxiT, romelsac proinsulini ewodeba. 

proinsulinis insulinis A jaWvis NH2 terminali dakavSirebulia  B 

jaWvis  COOH terminalTan SemakavSirebeli peptidiT - C –peptidiT. C –

peptidi Sedgeba 35 aminomJavisgan. SemdgomSi beta ujredebSi xdeba 
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proinsulinis jaWvisgan C –peptdis CamoSoreba da warmoiqmneba insulini 

(ix. naxati 2). insulinis molekulebi da C –peptidi maragis saxiT inaxeba 

erTad da gamoiyofa sisxlSi uSualod karis venaSi insulinis sekreciis 

fiziologiuri stimulatoris, glukozis momatebuli koncentraciis 

sapasuxod (74). 

 

naxati # 2: proinsulinisa da insulinis molekulebi. 

 

bazaluri (arastimulirebuli) insulinis sekrecia pulsuria da 

axasiaTebs gamoxatuli oscilaciebi 9-dan 14 wT-mde periodulobiT (75). 

insulinis sekreciis pulsuri xasiaTis kargva Sdt1 –is ganviTarebis 

erTi-erTi adreuli niSania (76).  

insulinis sekreciis ZiriTadi fiziologiuri stimulatori aris 

glukoza. igi moqmedebs rogorc pirdapir, ise arapirdapir insulinis 
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sxva sekretagogebis moqmedebis gaZlierebiT. glukoza SeiboWeba beta 

ujredebis mier glukozis trasnportazebis saSualebiT (77, 78). amis 

Semdeg igi fosforilirdeba glukoza-6-fosfatamde kunZulovani 

aparatisTvis specifiuri glukokinazas saSualebiT (79).  glukokinaza 

moqmedebs, rogorc beta ujredebis glukozis sensori. am fermentis genis 

wertilovani mutacia iwvevs MODY tipis diabetis erT-erTi formis 

ganviTarebas  (80).  

glukozis Semdgomi metabolizmi zrdis adenozintrifosformJavas (atf) 

koncentracias da xuravs atf damokidebul kaliumis arxebs beta 

ujredebis membranaSi, rac iwvevs membranis voltaJdamokidebul 

depolarizacias. aRniSnuli xels uwyobs kalciumis Sedinebas 

ujredSida sivrceSi. Tavisufali kalciumis koncentraciis mateba iwvevs 

sekretoruli granulebis marginizacias, maT Serwmas ujredebis 

membranasTan da maTi SigTavsis, anu insulinis gadasvlas ujredgareTa 

siTxeSi (81,82). (ix. naxati 3) 

 

naxati 3: isnulinis sekreciis ionuri kontroli. 
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insulinis pasuxi glukozaze – sisxlSi glukozis koncentraciis swrafi 

mateba (mag. intravenurad glukozis Seyvanis Semdeg) iwvevs insulinis 

sekreciis swraf matebas, romelic piks aRwevs 3-5 wT-Si da klebulobs 10 

wT-Si (e.w. insulinis gamoTavisuflebis “pirveli faza”) (83,84). 

savaraudod insulinis es swrafi gamoTavisufleba xdeba im 

granulebidan, romlebic ukve Seicavdnen insulins da mdebareobdnen 

uSualod ujredis zedapirTan. Tu glukozis koncentracia sisxlSi 

darCeba maRali, insulinis sekreciis mateba SenarCundeba (e.w. insulinis 

sekreciis “meore faza”). es gaxangrZlivebuli sekrecia ganpirobebulia 

rogorc insulinis maragis gamoTavisuflebiT, aseve 

axladsinTezirebuli insulinis saSuelbiT.  

 

1.3.1. insulinis sekreciisa da beta ujredebis masis Sefaseba  

diabetis skriningisTvis Cveulebriv gamoiyeneba sisxlSi glukozis 

koncentraciis gansazRvra uzmod, Tumca es meTodi nakleb mgrZnobiarea 

beta ujredebis masis Sesafaseblad. sacdel virTxebSi  Catarebulma 

kvlevebma aCvenes, rom beta ujredebis masis 70 %-ze meti SesaZloa 

daikargos ise, rom ar gamoiwvios uzmod glikemiis darRveva (85).  

HbA1c (glikozirebuli hemoglobini) gamoiyeneba glukozisadmi 

tolerantobis darRvevis, diabetis skriningisa da identifikaciisTvis. 

HbA1c asaxavs sisxlSi glukozis saSualo dones 90 dRis ganmavlobaSi.  

oraluri glukozisadmi tolerantobis testi – sisxlSi glukozis 

koncentraciis gansazRvra glukozis per os miRebis Semdeg farTod 

gamoiyeneba epidemiologiur kvlevebSi insulinis sekreciis 

Sesafaseblad, diabetisa da glukozisadmi darRveuli tolerantobis 

aRmosaCenad. kvlevis es meTodi aseve gamoiyeneba gestaciuri diabetis 

skriningisaTvis.  

ავტორის სტილი დაცულია



31 
 

miuxedavad imisa, rom sisxlSi insulini da C –peptidi eqvivalenturi 

raodenobiT gamoiyofa, beta ujredebis funciis Sesafaseblad insulinis 

gansazRbra naklebad gamoiyeneba, C –peptidis gansazRvrasTan SedarebiT, 

insulinis daaxloebiT 50 %-is degradacia xdeba RviZlSi, maSin, roca C 

–peptidis metabolizmi ZiriTadad mimdinareobs TirkmelebSi. aseve 

sayuradReboa, rom insuliniT mkurnalobaze myof pacientebSi insulinis 

koncentracia sisxlSi Seadgens endogenuri da egzogenuri insulinis 

jamur koncentracias. Tumca amavdroulad gasaTvaliswinebelia is 

garemoeba, rom C –peptds aqvs ufro xangrZlivi naxevraddaSlis periodi 

vidre insulins, amitom is ar gamodgeba insulinis sekreciis adreuli 

fazis Sesafaseblad (86). 

glukozisadmi tolerantobis intravenuri sinji – glukozis swrafi 

intravenuri Seyvana iwvevs sisxlSi glukozis koncentraciis swraf 

matebas, romelic piks aRwevs 3-5 wT-Si, piks mohyveba swrafi kleba 

normalur maCveneblamde. glukozis koncentraciis klebis done 

glukozis inqciidan 10 dan 30wT-is intervalSi SesaZloa gamoviyenoT 

raTa ganvsazRvroT glukozis normalizebis mudmiva, rac warmoadgens 

glukozatolerantobis indeqss.  

Sratis insulinis swrafi pasuxi glukozaze – intravenurad glukozis 

Seyvanaze sapasuxod pirveli 10 wT-is ganmavlobaSi gamoTavisuflebuli 

insulinis raodenoba (glukozaze insulinis “pirveli fazis” an swrafi 

pasuxi) ar aris damokidebuli stimulaciamde sisxlSi glukozis 

koncentraciaze, Tu es ukanaskneli < 100 mg/dl-ze (5.6 mmol/l-ze) da 

amitom saSualebas gvaZlevs SevadaroT glukozaze Sratis insulinis 

pasuxi rogorc pacientebs Soris, ise erT pacintSi sxvadasxva dros, ise, 

rom miRebuli Sedegebi ar SevusabamoT glukozis ineqciamde arsebul 

glikemiis maCvenebels (84). es sakmaod martivi meTodia, romelic SeiZleba 

gamoviyenoT tipi 1 Saqriani diabetis ganviTarebis riskis Sesafaseblad 

winaswarganwyobis mqone pacientebSi. 
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1.4. autoantisxeulebi kunZulovani aparatis mimarT 

klinikurad mniSvnelovani ramdenime antisxeuli SeiZleba gamovlindes 

pacienti sisxlSi Sdt1-is jer kidev preklinikur fazaSi. esenia 

antisxeulebi kunZulovani ujredebis citoplazmis mimarT (ICA), 

antisxeulebi insulinis mimarT (IAA), antisxeulebi glutaminmJava 

dekarboqsilazas mimarTY (GADA), antisxeulebi Tirozin fosfatazas 

msgavsi proteinis, rogoricaa insulonoma asocirebuli proteinis 

mimarT (IA-2) da antisxeulebi TuTiis transportaza 8-is mimarT (ZnT8A). 

1.4.1. antisxeulebi TuTiis transportaza 8-is (ZnT8) mimarT 

TuTias mniSvnelovani roli akisria ZuZumwovrebis ujredul 

metabolizmSi. Padamianis organizmis qsovilebi da organoebi 

gansxvavebuli raodenobiT Seicavs TuTias. pankreasis kunZulovani 

aparatis beta ujredebi Sedis im ujredTa ricxvSi, romlebic didi 

raodenobiT Seicaven TuTias (87). arsebobs mtkicebulebebi, rom TuTiis 

homeostazi da koncentracia mniSvnelovan rols TamaSobs Saqriani 

diabetis ganviTarebasa da progresSi (88,89). sakvlevi Tagvebis sakvebSi 

TuTiis damatebam SeaCera eqsperimentuli Sdt1-is progresireba (90). 

TuTia koncentrirebulia pankreasis beta ujredebis 

insulinmasekretirebel granulebSi. mas mniSvnelovani roli akisria 

insulinis damarageba, sekrecia, moqmedebis realizebaSi. 

preproinsulinisgan sasignalo peptidis CamoSorebis Semdeg warmoqmnili 

proinsulini maragdeba goljis kompleqsSi heqsameruli formiT, 

warmoiqmneba TuTia-kalcium-proinsulinis kompleqsi. histidini B jaWvis  

me-10 poziciaze (His B10) koordinacias uwevs TuTiis or centralur ions. 

Semdeg proteolizuri fermentebis daxmarebiT proinsulins CamoSordeba  

C –peptdi da proinsulinis heqsameri gardaiqmenba insulinis heqsamerad. 

aqedan gamomdinare, TuTia mniSvnelovani elementia insulinis maragis 
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struqturuli mdgradobisTvis (91) (ix. naxati 4).                  . 

 

naxati 4: isnulinis biosinTezis sqematuri gamosaxuleba.  PC 1/3 da PC2 – 

prohormonkonvertazebi 1/3 da 2.   CPE  - karboqsipeptidaza. 

TuTiis transporti ZuZumwovrebSi regulirdeba TuTiis transportazebis 

saSualebiT. TuTia insulinTan erTad gamoiyofa ujredgareTa siTxeSi 

beta ujredebidan insulinis egzocitozis dros. TuTia gamoeyofa 

insulins, roca es ukanaskneli moxvdeba sisxlSi, romelsac ufro 

maRali pH aqvs, vidre ujredgareTa siTxes. arsebobs mosazreba, rom 

TuTiis es gamoyofili ionebi monawileoben pankreasis alfa ujredebis 

sekretoruli funqciis regulaciaSi (91, 92).  

TuTiis homeostazi regulirdeba ZnT (SLC30A)  da  Zip (SLC39A) 

transportazebis saSualebiT.  ZnT   transportazebs gadaaqvs TuTiis 

ionebi citoplazmidan ujredgareTa siTxeSi an organelebis arxebSi, 

riTac amcirebs TuTiis ujredSida dones. xolo Zip trasnporterebs 

gadaaqvs TuTiis ionebi ujredgare sivrcidan citoplazmaSi da zrdis 

TuTiis ujredSida koncentracias.  amJamad aRmoCenili ZnT 

transportazebis 10 saxeoba (ZnT1 - dan ZnT10- mde)   da Zip 

transportazebis 14 saxeoba  (Zip1 - dan Zip 14- mde) (93).  
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pankreasis kunZulovani aparatis beta ujredebSi TuTiis ioni 

citoplazmidan insulinmasekretirebel vezikulebSi gadaaqvs TuTiis 

trasnportaza ZnT8 (SLC30A). igi mdebareobs insulinis Semcvel 

sekretorul granulebze da misi ZiriTadi funqciaa beta ujredebis 

TuTiiT momarageba insulinis sekreciisa da momaragebisTvis (94,95). 

exlaxans aRmoCnda, rom ZnT8 transportaza aris erT-erTi ZiriTadi 

antigeni Sdt1-is paTogenezSi. avtoantisxeulebi am antigenis mimarT 

aRmoCenil iqna venzlos da misi Tanaavtorebis Sromebis Sedegad. maT 

Seiswavles adamianisa da mRrnelebis pankreasis ujredebis mesenjeri 

rnm. kvlevaSi CarTuli iyo 223 pacienti axladgamovlenili Sdt1-iT. am 

pacientebis 72%, 68%, 55%, da 63% -Si aRmoCenil iqna antisxeulebi 

glutaminmaJamava dekarboqsilazas (GAD), proteinTirozinfosfatazas  

(IA-2) da insulinis mimarT, Sesabamisad. ZnT8 damatebam im kvlevebSi, 

romlebic avlendnen autoimunurobas beta ujredebis mimarT  Seamcira 

diabetiani avtoimunurad negatiuri pacientebis raodenoba 5.8 %-dan 1,8 

%-mde da gazarda im pacientebis ricxvi, romlebsac momatebuli hqondaT 

ori an meti antisxeulis raodenoba 72 %-dan 82 %-mde (12).  

2010 wels gamoqveynda kidev erTi kvleva, romelmac aCvena, rom ZnT8 

transportaza aris Rirebuli markeri Saqriani diabetis klinikuri 

fenotipebis sadiferenciod. ZnT8 transportaza ganisazRvra mozrdilTa 

latenturi autoimunuri diabetis mqone (LADA) 193 pacientSi, romelTac 

momatebuli hqondaT antisxeulebi glutaminmJava dekarboqsilazas da 

proteinTirozinfosfatazas mimarT. igive kvleva Catarda Sdt2-is mqone 

antisxeulebis mimarT negatiur 1056 pacientSi. ZnT8 transportaza 

aRmoCenil iqna autoimunuri diabetis mqone pacientebis 18.6 %-Si da 

Sdt2-is mqone pacientebis 1.4 %-Si. am kvlevam gamoavlina, rom GAD,   IA-2 

Dda ZnT8 mimarT antisxeulebis kombinirebuli gansazRvra iZleva 

klinikuri fenotipis dadgenis saSualebas, rac mniSvnelovania 

daavadebis marTvis TvalsazrisiT. pacientebis jgufs, romlebic 
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pozotoirebi iyvnen samive autoimunuri markeris mimarT axasiaTebdaT 

diabetis axalgazrda asakSi gamovlena da ufro mZimed gamoxatuli 

insulinis deficiti (96). 

ZnT8-is da misi makodirebeli genis SLC30A8 mniSnveloba Sdt1-is 

paTogenezSi aseve gamoavlina germaniaSi Catarebulma kvlevam – 

BABYDIAB. es iyo multicentruli kohortuli kvleva.   ZnT8 

antisxeulebi ganisazRvra Sdt1-iT daavadebuli pacientebis pirveli 

rigis naTesav 1,633  bavSvis sisxlSi. bavSvebs Tvalyurs adevnebdnen 

dabadebidan.  erTnukleotidiani polimorfizmis gamovlenis mizniT 

Seswavlil iqna 1170 bavSvi.  ZnT8 antisxeulebi aRmoCenil iqna  58 bavSvis 

sisxlis plazmaSi 9 Tvidan da zemoT (asakis mediana iyo 3 weli).   GAD, 

IA-2 an insulinis mimarT antisxeulebis momatebuli koncentraciis mqone 

128 bavSvidan ZnT8 antisxeulebis momatebuli koncentracia aRmoaCnda 55 

(43%) bavSvs, xolo im 42 bavSvidan, romelTac SemdgomSi gamouvlindaT 

Sdt1   34 (81%)  bavSvs aReniSneboda ZnT8 antisxeulebis momatebuli 

koncentracia. igive kvlevam aCvena, rom SLC30A8 genotips mkveTri 

korelaciaSi iyo ZnT8 antisxeulebis tipTan da diabetis riskTan ZnT8 

antisxeulebis momatebuli koncentraciis mqone individebSi (97).  

ramdenime kvlevam gamoavlina, rom pankreasis kunZulovani aparatis 

mimarT antisxeulebis momatebuli koncentrcia, gansakuTrebiT ki 

ramdenime antisxeulis kombinirebuli mateba, SesaZloa gamoyenebul iqnas 

Sdt1-is maRali riskis mqone individebis skriningis mizniT (98). Sdt1 

mqone pacientebis pirveli rigis naTesavebidan 6.1 % dadebiTia GAD, IA-2 

da/an ZnT8 antisxeulebis mimarT, xolo dakvirvebis periodSi, 

antisxeulebis momatebuli koncentraciis mqone pirebis 34%-s 

uviTardebaT Sdt1 (99). Sdt1 mqone pacientebis pirveli rigis naTesavebSi, 

romelTa sisxlSi aRiniSneboda GAD an IA-2 antisxeulebis momatebuli 

koncentracia dakvirvebis 4 – 5 wlis ganmavlobaSi Saqriani Sdt1-is 

ganviTarebis riski iyo 7% da 17 %, Sesabamisad. Tu kvlevas emateboda 
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ZnT8 antisxeulebis gansazRvra daavadebis ganviTarebis kumulaciuri 

riski izrdeboda 31 % da 47 %-iT, Sesabamisad (100-102).  

yovelive zemoTqmulidan gamomdinare, SesaZlebelia davaskvnaT, rom 

antisxeulebi ZnT8 mimarTY erT-erTi ZiriTadi antisxeulia kunZulovani 

aparatis mimarT antisxeulebs Soris da mniSvnelovani roli akisria 

Saqriani diabetis paTogenezSi.  

1.4.2 antisxeulebi glutaminmJava dekarboqsilazas (GAD) mimarT 

glutaminmJava dekarboqsilazas molekula  erT-erTi mTavari antigenia 

Sdt1-is dros. 1982 wels bekkeskovma da misma Tanamkvlevarebma, 

aRmoaCines, rom axladgamovlenili Saqriani diabeti tipi 1-is mqone 

pacientebis sisxlidan imunoprecipitaciis meTodiT mudmivad 

gamoiyofoda proteini, romlis molekuluri masa iyo 64 kDa (103), 1990 

wels isev bekkeskovma da misma Tanamkvlevarebma daadgines, rom 

zemoTaRniSnuli proteini Sdt1-iT daavadebuli pacientebis sisxlSi 

aris autoantigeni – gama-amino-erbos mJavas masinTezirebeli fermenti -  

glutaminmJava dekarboqsilaza (GAD) (104). gama-amino-erbos mJava da misi 

cvlisTvis saWiro fermentebi GAD  da gama-amino-erbos mJava 

transaminaza  maRali koncentraciiT gvxvdeba langerhansis kunZulebis 

beta ujredebSi. iTvleba, rom pankreasis kunZulebSi gama-amino-erbos 

mJavas akisria sasignalo funqcia (105). arsebobs glutaminmJava 

dekarboqsilazas ori izoforma 65kDA da 67kDA. pankreasSi gvxvdeba 

mxolod  GAD 65 (65kDA) da Sdt1-is mqone pacientebs autoantisxeulebi 

warmoeqmnebaT swored GAD 65-is mimarT (106). GAD 65 aris 585 

aminomJavasgan Semdgari proteini, igi mimagrebulia membranaze da 

gvxvdeba nervuli ujredebis sinafsis magvar mikrovezikulebSi, 

pankreasis kunZulebSi da saTesle jirkvlebSi (105).  

GAD-is mimarT antisxeulebis mgrZnobeloba Sdt1-is prognozirebisas 

daaxloebiT 50%-ia (107). bolo kvlevebma gviCvena, rom Sdt1-is mqone 
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pacientebis pirveli rigis naTesavebSi, romelTac Tavadac ganuviTardaT 

Sdt1, 71 %-SemTxvevaSi GAD-is mimarT antisxeulebi gamovlinda jer 

kidev daavadebis manifestaciamde (108). igive kvlevaSi aRmoCnda, rom 

Sdt1-is mqone pacientebis pirveli rigis naTesavebs uxSires SemTxvevaSi 

momatebuli hqondaT kunZulovani aparatis mimarT antisxeulebidan erTi 

antisxeuli mainc. xolo damatebiT sul mcire kidev erTi antisxeuli 

gamoCnda sisxlSi 983 naTesavidan 118 naTesavSi (5 wliani jamuri riski 

Seadgenda 22 %-s, CI [17.9, 26.1]). sawyis etapze ufri xSiri iyo (68 %) 

mxolod GAD-is mimarT antisxeulebis koncentraciis mateba, vidre 

insulinis (26%)  an proteinTirozinfosfatazas (6%). damatebiTi 

antisxeulebis warmoqmnis riski asocirdeboda SedarebiT axalgazrda 

asakTan (p=0.002) da HLA  II klasis genotipTan.  

metad sainteresoa kidev erTi Sroma, romelSic mocemulia ori kvlevis 

metaanalizi: kvleva BABYDIAB, romelSic akvirdebodnen Sdt1-iT 

daavadebuli pacientebis pirveli rigis naTesavebs dabadebidan (1989-2000 

wlebSi). da kvleva BABYDIET, romelSic CarTuli iyo 2000-2006 wlebSi 

dabadebuli individebi. jamSi damuSavda 2,441 bavSvis monacemi, ramac 

aCvena, rom glutaminmJava dekarboqsilazas mimarT mudmivad momatebuli 

antisxeulebis mqone individebis 44 %-s da mravlobiTi antisxeulebis 

mqone 50 %-ze met individs,  ganuviTarda Sdt1   10 wlis ganmavlobaSi 

(109). 

GAD-is mimarT antisxeulebi kunZulovani aparatis mimarT sxva 

antisxeulebTan erTad gamoiyeneba Saqriani diabetis 

klasifikaciisTvisac. Tuomim TanaavtorebTan erTad Catarebul kvlevaSi 

gamoavlina mozrdil pacientTa jgufi, romelTac momatebuli hqondaT 

antisxeulebis koncentracia GAD-is mimarT, daavadebis manifestaciisas 

ar saWiroebdnen insulins, magram mogvianebiT ganuviTardaT insulinis 

deficiti. diabetis am, nela moprogresire autoimunur formas ewoda 

mozrdilTa latenturi autoimunuri diabeti (LADA) (110). 
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sainteresoa aseve cnobili UKPDS (United Kingdom Prospectiv Diabetes Study) 

kvlevis Sedegebi. kvlevaSi CarTuli iyo 3672 pacienti, romelTac 

daavadebis manifestaciisas aReniSnebodaT Sdt2-is tipiuri klinikuri 

suraTi.  kvlevam gamoavlina, rom pacientebis 12 %-s hqondaT kunZulovani 

ujredebis citoplazmis an GAD-is mimarT antisxeulebis momatebuli 

koncentracia, xolo 4 %-s orive antisxeulis koncentraciis mateba.  35 

welze axalgazrda asakis pacientebs antisxeulebis momatebuli titriT, 

hqondaT antisxeulebis mimarT negatiur pacientebTan SedarebiT naklebi 

sxeulis masis indeqsi da maRali glikozirebuli hemoglobini. GAD-is 

mimarT antisxeulebis momatebuli koncentraciis mqone pacientebis 84 %-

s dasWirda insulinoTerapiis dawyeba 6 wlis ganmavlobaSi, maSin, roca 

antisxeulebis mimarT negatiuri pacientebis mxolod 14 %-Si gamovlinda 

insuliniT mkurnalobis aucilebloba. im pacientebis fenotipi, 

romelTac aReniSnebodaT orive antisxeulis mateba, iyo Sdt1-is 

analogiuri (111). zemoT moyvanili kvleva gvaZlevs safuZvels vifiqroT, 

rom GAD-is mimarT antisxeulebis gansazRvra saSualebas gvaZlevs 

gamovavlinoT daavadebis progresirebasTan erTad insulinis deficitis 

ganviTarebis riski im axalgzrda pacientebSi, romelTac daavadebis 

manifestaciisas ar sWirdebaT insulinTerapia.  

zemoT moyvanili kvlevebi gvaZlevs safuZvels imisa, rom GAD-is mimarT 

antisxeulebis gansazRvra sxva autoimunur markerebTan erTad miviCnioT, 

rogorc saSualeba Saqriani diabetis diagnostikisa da misi klinikuri 

mimdinareobis xasiaTis prognozirebisTvis.  

1.5. Saqriani diabeti tipi 1- is prognozireba da prevencia 

mkvlevarebisa da klinicistebis did interess iwvevs Sdt1-is 

prevenciuli meTodebis gamovlena, am mimarTulebiT progresi arsebobs, 

Tumca dReisaTvis cnobili yvela strategia eqperimentulia da ar 

SeiZleba gamoyenebul iqnas yovedRiur klinikur praqtikaSi.  
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Saqriani diabetis prognozirebis mizniT Catarebuli kvlevebis 

umravlesoba Catarebulia Sdt1-is axladgamovlenili pacientebis 

pirveli rigis naTesavebSi. kvlevebma gviCvenes, rom kunZulovani aparatis 

mimarT antisxeulebis momatebuli koncentracia da insulinis sekreciis 

pirveli fazis myari daqveiTeba, intravenuri glukozis pulsuri Seyvanis 

sapasuxod, SesaZloa gamoviyenoT Saqriani diabetis prognozirebis karg 

markerad (64).  medicinis dargSi arsebuli teqnologiuri miRwevebi 

saSualebas gvaZlevs vifiqroT, rom axlo momavalSi SesaZloa dainergos 

skriningi autoimunuri markerebis (izolirebulad an genetikur 

markerebTan kombinaciaSi) aRmosaCenad, raTa gamovlindes Sdt1-is 

ganviTarebis maRali riskis mqone pirebi. aseTi saxis skriningi 

gamarTlebuli iqneba, im SemTxvevaSi, Tu gamovlindeba Saqriani diabetis 

prevenciis efeqturi gzebi. amJamad arsebuli monacemebi sakmaod imedis 

momcemia saimisod, rom gagrZeldes evropasa da a.S.S-Si mimdinare 

kvlevebi, romlebic Seiswavlis Sdt1-is ganviTarebis prevencias imunuri 

intervenciis strategiebiT (112-118).  

evropis qveynebSi Catarda multicentruli kvleva ENDIT (The Europian 

Nicotinamide Diabetes Intervention Trial), romlis farglebSic moxda Sdt1-iT 

daavadebuli pacientebis  pirveli rigis 22,000 naTesavis kvleva. 

gamovlinda 500 piri, romelTac hqondaT Saqriani diabetis ganviTarebis 

maRali riski. am pirebs aZlevdnen nikotinamids an placebos ormagi brma 

meTodiT. kvelvam gamoavlina, rom nikotinamids Seswevs unari 

gaaxangrZlivos periodi diabetis gamovlenamde da rom nikotinamidi 

mocemuli dozebiT ar iyo toqsiuri an zianis momtani pacientebisTvis, 

Tumca am kvlevis uaryofiT mxared CaiTvala, rom igi Catarda mcire 

kohortaze (115,116).  

piloturi kvlevis Sedegebze dayrdnobiT imedis momcemi iyo amerikis 

SeerTebul StatebSi Catarebuli kvleva DTP-I (Diabetes Prevention Trial for 

T1DM), romelic  efuZneboda Teorias, rom insulinis mcire dozebiT 
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mkurnalobas maRali riskis mqone individebSi SeeZlo insulinis 

sekreciis maragis SenarCuneba da Saqriani diabetis ganviTarebis 

prevencia am jgufSi. am individebSi Sdt1-is ganviTarebis momatebuli 

riski dadasturebuli iyo genetikuri markerebis, kunZulovani aparatis 

mimarT autoantisxeulebis, insulinis mimarT autoantisxeulebis da 

insulinis pasuxis pirveli fazis daqveiTebiT. kvlevis farglebSi 

maRali riskis mqone 5 pirs, ukeTdeboda insulinis kanqveSa ineqcia 

yoveldRiurad, xolo 9 TveSi erTxel utardebodaT intensiuri 

intravenuri insulinoTerapia. Sedegad moxda diabetis ganviTarebis 

prevencia sul mcire 3 wliT. imave kvlevaSi monawile, analogiuri 

momatebuli riskis mqone 7 individidan, romelTac uari Tqves 

mkurnalobaze, eqvss ganuviTarda Sdt1 3 wlis ganmavlobaSi (113). DTP-I  

kvleva dasrulda 2001 wels, daskvnis saxiT warmoadgines, rom placebosa 

da insuliniT namkurnaleb jgufebs Soris ar iyo sxvaoba Sdt1-is 

ganviTarebis sixSireSi. Tumca rogorc  ENDIT, ise  DTP-I kvelvebma 

gviCvena, rom SesaZloa farTo masStabis multicentrulma kvlevebma 

ukeTesi Sedegi mogvces da rac yvelaze maTavaria, rom Sdt1-is 

ganviTarebis prognozireba SesaZlebelia. gamomdinare iqidan, rom 

SesaZlebeli gaxda daavadebis manifestaciis prognozireba, did interess 

iwvevs Catardes kvlevebi da moiZebnos Sdt1-is prevenciis gzebi.  

vinaidan arsebobs mosazreba, rom ZuZuTi kvebis xanmokle periodi da 

kompleqsuri sakvebi proteinebis, iseTi rogoricaa Zroxis rZis, 

sxvadasxva burRuleulis, xilis, kenkrovnebis adreul asakSi CarTva 

kvebis racionSi SesaZloa warmoadgendes riskis faqtorebs kunZulovani 

aparatis mimarT autoagresiis ganviTarebisTvis, amJamad mimdinareobs 

kvleva TRIGR (The Trial to Reduce Insulin-dependent diabetes mellitus in the Genetically at 

Risk), romlis mizania dadgindes Semcirdeba Tu ara Sdt1-is ganviTarebis 

riski im bavSvebSi, romelTac Cvilobis asakSi damatebiTi sakvebis 

nacvlad miscemen maRalhidrolizirebul sakveb formulas. TRIGR kvleva 

aris saerTaSoriso, randomuli, ormagi brma, kontrolirebadi kvleva.  
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piloturma kvlevam aCvena, rom maRalhidrolizirebul formulaze 

gadayvanam daaxloebiT 50 %-iT Seamcira diabetTan asocirebuli erTi an 

meti autoantisxeulebis jamuri sixSire 5 wlamde asakis bavSvebSi. 

kvelvaSi Tavdapirvalad CaerTo 5606 axalSobili, romelTac hyavT   

Sdt1 –iT daavadebuli pirveli rigis naTesavi, 2159 individi SeirCa 

riskis damadasturebeli HLA genotipiT. kvlvas randomizaciis kodi 

moexsneba 2017 wels, roca bolo CarTuli bavSvi gaxdeba 10 wlis (119).  

peroralurad insulinis an GAD-is gamoyenebiT cxovelebze mimdinare 

kvlevebma gamoavlines imedismomcemi Sedegebi Saqriani diabetis 

prevenciis mimarTulebiT (118). arsebobs mosazreba, rom T – 

limfocitdamokidebuli antigenebis peroralurad miRebas SeuZlia 

xelis Seuwyos imunuri tolerantobis Camoyalibebas. am mosazrebis 

safuZvelze, amJamad mimdinareobs kvlevebi, romelSic  ikvleven 

adamianebSi insulinis peroralurad miRebis efeqts Sdt1-is prevenciis 

mizniT (70).  

2008 wels Catarebulma kvlevebis meta analizma aCvena, rom Sdt1-is 

ganviTarebis prevenciaSi garkveuli roli akisria D vitaminsac. 

gamovlinda, rom Cvilobis periodSi, gansakuTrebiT pirveli 12 Tvis 

ganmavlobaSi D vitaminis miReba amcirebs bavSvebSi tipi 1 Saqriani 

diabetis ganviTarebis risks (120).  

 

1.6. Saqriani diabeti tipi 1-Tan asocirebuli autoimunuri daavadebebi 

Sdt1-is etiopaTogenezidan gamomdinare, pacientebs Sdt1-iT xSirad 

uviTardebaT sxva autoimunuri daavadebebi. maTgan yvelaze xSirad 

gvxvdeba qronikuli limocituri Tireoiditi (haSimotos Tireoiditi). 

Sdt1-iT daavadebuli pacientebidan yovel mexuTes SesaZloa aRmoaCndes 
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sisxlSi Tireoiduli antisxeulebi (10). Tumca am pacientebis mxolod 

mcire nawils uviTardeba klinikurad gamoxatuli hipoTireozi.  

Sdt1-iT daavadebul pacientebSi aseve xSiria celiakia. igi vlindeba 

Sdt1-iT daavadebuli bavSvebis 1.5-dan 4.5 %-Si (121).  celiakiis adreuli 

diagnostikisTvis gamoiyeneba qsovilovani tranglutaminazas mimarT 

antisxeulebis an endomezialuri antisxeulebis gansazRvra.  

am konteqstSi aseve mniSvnelovania ganvixiloT autoimunuri 

poliglanduluri sindromi (aps) tipi II, romelic xasiaTdeba 

autoimunuri adrenokortikuli ukmarisobis (an adrenalitis 

serologiuri maxasiaTbelebis arsebobisiT), autoimunuri Tireoiditis 

da Sdt1-is erTobliobiT. aseve sainteresoa autoimunuri 

poliglanduluri sindromi tipi III – autoimunuri Tireoiditis, Sdt1-is, 

perniciozuli anemiis, vitiligos an alopeciis erToblioba. Tumca 

radgan aps tipi II da aps tipi III erTmaneTisgan gansxvavdeba mxolod 

adenokortikuli ukmarisobis arsebobiT an ar arsebobiT, maSin, roca 

isini iziareben winaswarganwyobis erTidaigive genebs, aps tipi III ar 

ganixileba, rogorc calke sindromi, igi ufro aps tipi II-is erT-erT 

subtipad gvevlineba (33).  aps tipi II yvelaze xSiri poliglanduluri 

sindromia. igi ZiriTadad vlindeba mozrdil asakSi – 20-dan 50 wlamde, 

Tumca SesaZloa gamovlindes ufro adre an gvian.  adrenokortikuli 

ukmarisoba vlindeba daavadebis klinikuri manifestaciis 50 %-Si. 

daavadebulTa 50 %-s adisonis daavadebasTan erTad uviTardebaT Sdt1, 

xolo autoimunuri Tireoiditi vlindeba adisonis daavadebis mqone 

pacientebis 2/3-Si (122-124).  
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1.7. farisebri jirkvali 

1.7.1. anatomia 

farisebri jirkvali peplis formis organoa, romelic mdebareobs kisris 

wina nawilSi xorxis qvemoT, traqeis win da irgvliv. igi Sedgeba ori 

wilisagan (marjvena da marcxena) da maTi damakvaSirebeli xidakisagan 

(ix. naxati 5).  

 

 

naxati 5: farisebri da farisebraxlo jirkvlebi. 

 

mikroskopulad farisebri jirkvali warmodgenilia sferuli formis 

folikulebisgan, romlebic Sedgeba folikuluri ujredebis erTi 

Srisgan da mis mier SemosazRvruli Rrusgan, romelic savsea koloidiT 

(ZiriTadad TireoglobuliniT). Tireotropuli hormoniT stimulaciisas 

folikuluri ujredebi iRebs svetisebr formas da koloidi gadmodis 
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folikulidan, supresiisas ki folikuluri ujredebi brtyeldeba da 

koloidi grovdeba folikulis RruSi. folikuluri ujredebs da 

folikulebs Soris mimofantulia parafolikuluri ujredebi, romlebic 

awarmoeben kalcitonins (ix. naxati 6) .  

 

naxati 6: farisebri jirkvlis histologiuri agebuleba.  

 

 

 

1.7.2. farisebri jirkvlis hormonebi da maTi biosinTezi 

farisebri jirkvlis hormonebs udidesi roli akisria bavSvis tvinisa da 

somatur ganviTarebaSi da SemdgomSi organizmis metabolizis 

warmarTvaSi. farisebri jirkvlis hormonebi moqmedeben yvela organosa 

da sistemaze. organizmis normaluri funqcionirebisaTvis aucilebelia, 
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rom Tireoiduli hormonebi mudmivad xelmisawvdomi iyos, risTvisac 

organizmi inaxavs maT maragis saxiT, rogorc cirkulaciaSi, aseve 

uSualod farisebr jirkvalSi. farisebri jirkvlis hormonebis 

biosinTezisa da sekreciis regulatoruli meqanizmebi Zlier 

mgrZnobiarea, ris gamoc mocirkulire hormonebis koncentracia 

regulirdeba viwro diapazonis farglebSi.  

arsebobs farisebri jirkvlis hormonebis ori biologiurad aqtiuri 

forma: Tiroqsini (T4) da 3,5,3'-triiodTironini (T3). isini Sedgeba 

Tirozinis molekulasTan eTeruli kavSiriT dakavSirebuli fenilis 

rgolisgan. orive hormoni Seicavs or iodis atoms Sida, Tirozinis 

rgolSi. maT ganasxvavebs is, rom Tiroqsins aqvs ori iodis atomi 

gareTa, fenilis rgolze maSin, roca triiodTironins aqvs mxolod erTi 

iodis atomi. Tu Tiroqsinis molekulis Sida rgolidan moSordeba 

iodis atomi, warmoiqmneba 3,3',5' – triiodTironini (reversuli T3, r T3), 

romelic ar aris biologiurad aqtiuri (ix. naxati 7).  

 

naxati 7: Tiroiduli hormonebis struqtura.  
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Tiroqsini warmoiqmneba mxolod farisebr jirkvalSi, xolo 

triiodTironini warmoiqmneba rogorc farisebr jirkvalSi, ise bevr sxva 

qsovilSic Tiroqsinis deiodizaciis Sedegad. Ffarisebri jirkvali didi 

raodenobiT Seicavs Tiroqsins da triiodTironins, romlebic CarTulni 

arian TireoglobulinSi, proteinSi romelSic hormonebi rogorc 

sinTezirdeba, aseve inaxeba. aseTi saxiT momarageba saSualebas iZleva 

saWiroebis SemTxvevaSi moxdes hormonebis ufro swrafi sekrecia.  

farisebri jirkvlis hormonebis biosinTezisTvis aucilebeli elementia 

iodi. igi organizmSi xvdeba mxolod iodis Semcveli an iodiT 

fortificirebuli sakvebis miRebiT. sakvebidan iodi absorbirdeba 

iodidis saxiT da swrafad gadadis ujredgareTa siTxeSi, romelic 

Seicavs aseve farisebri jirkvlidan gamoTavisuflebul da 

iodTironinebis eqstraTireoiduli deiodinizaciiT gamoTavisuflebul 

iods. ujredgareTa siTxes iodis atomi tovebs farisebr jirkvalSi 

trasnportirebis an Tirkmlis saSualebiT gamoyofis gziT.  

Tireoiduli hormonebis sinTezi farisebur jirkvalSi moicavs Semdeg 

safexurebs:  1) farisebri jirkvlis folikuluri ujredebis mier 

iodidis (I-) SeboWva;  2) iodidis difuzia ujredebis mwvervalze; 3) 

iodidis transporti koloidSi; 4) araorganuli iodidis oqsidacia 

iodamde da misi inkorporireba koloidis Tireoglobulinis jaWvis 

TirozinSi; 5) ori diiodTirozinis SekavSireba tetraiodTironinis 

(Tiroqsinis T4) formirebisTvis an diiodTirozinis da 

monoiodTirozinis SekavSireba, ris Sedegadac warmoiqmneba 

triiodTironini (T3); 6) endocitozis saSulebiT Tireoglobulinis 

gadasvla koloididan folikulur ujredSi, lizosomebis saSulebiT 

Tireoglobulinis daSla da proteolizi, ris Sedegadac 

gamoTavisufldeba Tiroqsini, tetraiodTironini, diiodTirozini da 

monoiodTirozini; 7) Tiroqsinis da tetraiodTironinis cirkulaciaSi 

gadasvla; 8) monoiodTirozinis da diiodTirozinis deiodinizacia 
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Tirozinis gamosaTavisufleblad.  tetraiodTironini aseve warmoiqmneba 

Tiroqsinis monodeiodinizaciiT farisebr jirkvalSi da periferiul 

qsovilSi (125) (ix. naxati 8).   

 

naxati 8: Tireoiduli hormonebis biosinTezi. 

iodidis transporti farisebr jirkvalSi – iodidi trasnportirdeba 

farisebri jirkvlis folikulur ujredebSi qimiuri da eleqtronuli 

gradientis sawinaaRmdego mimarTulebiT. iodidis trasporti SeWidulia 

natriumis transportTan, energodamokidebuli da saturirebadia. igi 

moiTxovs oqsidaciur metabolizms. natrium-iodis transporteri 

mniSvnelovani transmembranuli proteinia, romelic mdebareobs 

farisebri jirkvlis folikuluri ujredebis bazolateralur 

membranaze (126). sxva iseTi ionebi, rogoricaa perqlorati da 

perteqnetati transportirdeba farisebr  jirkvalSi igive meqanizmiT da 

amitom isini iodidis transportis konkurentuli inhibitorebi arian. 

Tirozinis iodizacia – farisebri jirkvlis folikulur ujredebSi 

iodidi swrafad difuzirdeba ujredebis apikalur zedapirTan, saidanac 

is transportirdeba membranuli iodid-qloris transporteriT - 

pendriniT, egzocitur vezikulebamde, romlebic mimagrebulia ujredis 
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apikalur membranaze.  am vezikulebSi iodidi swrafad ganicdis 

oqsidacias da kovalenturad ukavSirdeba (organificirdeba) 

Tiroglobulinis jaWvis Tirozolis naSTs. iodidis oqsidacia 

katalizdeba ferment TireoperoqsidaziT. 

Tireoglobulinis iod-Tirozinis naSTebis dawyvileba - Tiroqsini (T4) 

warmoiqmeneba Tireoglobulinis molekulaSi ori diiodTirozinis 

naSTis SeerTebis Sedegad, xolo triiodTironini (T3) warmoiqmneba erTi 

monoiodTirozinis da erTi diiodTirozinis naSTis Sewyvilebis Sedegad. 

es reaqciebic aseve katalizdeba ferment Tireoperoqsidazas saSuelbiT.  

Tireoglobulinis sinTezi – Tireoglobulini 660 kilodaltoni 

molekuluri masis glikoproteinia, romelic Sedgeba ori identuri 

arakovalenturi bmiT dakavSirebuli suberTeulisgan. ZiriTadad es 

molekula gvxvdeba Tireoiduli folikulebis SigniT (127).  igi 

sinTezirdeba da glikolizdeba marcvlovan endoplazmur badeSi da 

Semdeg inkorporirdeba egzocitur vezikulebSi, romlebic mimagrebulia 

ujredebis apikalur membranaze. mxolod amis Semdeg xdeba Tirozinis 

naSTebis iodinizacia da dawyvileba Tiroqsinisa da triiodTironinis 

formirebisTvis. dawyvileba ar xdeba randomulad. Tiroqsini da 

triiodTironini warmoiqmneba  Tireoglobulinis molekulis im 

regionSi, romelsac aqvT amnimJavebis unikaluri Tanmimdevroba (128). 

normalur SemTxvevaSi Tireoglobulinis erTi molekula Seicavs 

monoiodTirozinis eqvs molekulas, diioTirozinis oTx molekulas, 

Tiroqsinis or molekulas da  triiodTironinis 0.2 molekulas.  

koloidis endocitozi da hormonebis gamoTavisufleba – imisaTvis, rom 

gamoTavisufldes Tiroqsini da triiodTironini Tireoglobulini 

Tavidan STainTqmeba farisebri jirkvlis folikuluri ujredebis mier 

koloidis wveTebis saxiT. koloidis wveTebi ukavSirdeba lizosomebs da 

formirdeba fagolizosomebi, sadac Tireoglobulini hidrolizdeba 

Tiroqsinad, triiodTironinad da mis Semadgenel sxva aminomJavebad. 
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Tiroqsinis molekulebis nawili gardaiqmneba triiodTironinad. amis 

Semdeg hormonebi gadadis ujredgareTa siTxeSi da Semdeg cirkulaciaSi.  

Tireoglobulinidan gamoTavisuflebuli iodTirozinebi deiodinirdeba 

iodTirozin deiodinazas saSualebiT. iodidis udidesi nawili xelaxla 

gamoiyeneba farisebri jirkvlis hormonebis sinTezisTvis. 

Tireoglobulinis sekrecia – farisebri jirkvlidan yoveldRiurad 

xdeba daaxloebiT 100 mkg Tireoglobulinis gamoTavisufleba. es aris 

umciresi fraqcia im 25 mg-dan, romelic unda hidrolizdes raTa moxdes  

100 mkg (130 nmol) Tiroqsinis dRiuri sekrecia. 

triiodTironinis eqstraTireoiduli produqcia – organizmSi arsebuli 

triiodTironinis daaxloebiT 80 procenti warmoiqmneba 

eqstraTireoidul qsovlSi Tiroqsinis 5'-deiodinizaciis (gareTa rgolis 

deodinizacia) Sedegad. es reaqcia katalizdeba ori T4-5'-deiodinazas 

(tipi I da tipi II) saSualebiT. RviZlsa da Tirkmlebs gaaCniaT Zlieri 

deiodinazuri aqtivoba (129, 130). es organoebi aris triiodTironinis 

ZiriTadi wyaro organizmSi, Tumca triioTironinis garkveuli nawili 

TiTqmis yvela qsovilSi warmoiqmneba. 

T4-5'-deiodinazas ori tipi (tipi I da tipi II) erTmaneTisgan gansxvavdeba 

mdebareobiT, bioqimiuri maxasiaTeblebiT da fiziologiur stimulze 

pasuxiT – tipi 1  T4-5'-deiodinaza ZiriTadi madeiodinizirebeli 

fermentia RviZlSi, Tirkmelebsa da farisebur jirkvalSi. mas aqvs 

maRali Km (mixaelesis mudmiva) TiroqsinisaTvis, mgrZnobiarea 

propilTiouracilis mimarT da misi moqmedebiT deiodinizacia 

mimdinareobs Semdegi rigiTobiT: rT3→T4→T3.   tipi 2 T4-5'-deiodinaza 

madeiodinizirebeli fermentia kunTebSi, tvinSi, hipofizSi, kanSi da 

placentaSi. mas aqvs dabali Km (mixaelesis mudmiva) TiroqsinisaTvis, ar 

inhibirdeba propilTiouraciliT da misi moqmedebiT deiodinizacia 

mimdinareobs Semdegi rigiTobiT: T4→ rT3.  reversuli triiodTironini 
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warmoiqmneba Tiroqsinis 5-deiodinizaciiT ( Sida rgolis deiodinizacia) 

ferment tipi 3  4-5'-deiodinazas saSulebiT. es fermenti farTod aris 

gavrcelebuli mTels organizmSi da maxasiaTeblebiT Zalian hgavs tipi 1 

T4-5'-deiodinazas.  

deiodinazebi aris selenoproteinebi da farisebr jirkvalSi ufro meti 

selenia gram qsovilSi, vidre romelime sxva organoSi. selenis 

deficitis roli farisebri jirkvlis funqciaSi kargad ar aris 

Seswavlili, Tumca kvlevebma aCvenes, rom selenis deficiti amZimebs 

rogorc farisebri jirkvlis autoimunuri daavadebis mimdinareobas, ise 

endemur kretinizms (131).  

1.7.3. farisebri jirkvlis hormonebis metabolizmi 

Tiroqsinisa da triiodTironinis produqciasa da metabolizmSi 

mniSvnelovani gansxvavebebia rogorc raodenobirivi, ise Tvisobrivi 

TvalsazrisiT:  

Tiroqsini – Tiroqsinis produqciis done aris 80-100 mkg (100-130 nmol) 

dReSi. eqstraTiroiduli depo Seicavs 800-1000 mkg (1000-1300 nmol) 

Tiroqsins, romlis udidesi nawili ujredgareTa siTxeSia. Tiroqsinis 

daSla xdeba siCqariT – 10 % dReSi. daaxloebiT 80 procenti 

deiodinizacias ganicdis, 40 procentisgan warmoiqmneba triiodTironini 

da 40 procentisgan warmoiqmenba reversuli triiodTironini. darCenili 

20 procenti ukavSirdeba glukuronids da sulfats, deaminirdeba, 

dekarboqsilirdeba da warmoqmnis tetraiodoTiroacetur mJavas. an 

gaixliCeba or rgols Soris (132). Tiroqsinis deiodinizacia 

triiodTironinad iwvevs farisebri jirkvlis hormonis biologiuri 

aqtivobis gazrdas, magram Tiroqsinis sxva metabolitebi biologiurad 

aqtiurebi ar aris. Tiroqsinis triiodTironinad gardaqmna 

eqstraTireoidul qsovilebSi ise regulirdeba, rom triiodTironinis 
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produqcia SesaZloa Seicvalos hipofiz-farisebri jirkvlis RerZisgan 

damoukideblad. 

triiodTironini – triiodTironinis didi wili, daaxloebiT 80%, 

warmoiqmneba Tiroqsinis eqstraTireoiduli deiodinaciis Sedegad, 

danarCeni nawili warmoiqmenba Tavad farisebr jirkvalSi. jamuri 

produqciis done aris 30-40 mkg (45-60 nmol) dReSi. eqstraTireoiduli 

auzi Seicavs daaxloebiT 50 mkg (75nmol), romlis ZiriTadi nawili aris 

ujredSi. triiodTironini iSleba ZiriTadad deiodinaciis Sedegad, 

bevrad ufro swrafad, vidre Tiroqsini (75 % dReSi). 

reversuli triiodTironini – sinTezirdeba daaxloebiT 30-40 mkg (45-60 

nmol) dReSi, ZiriTadad Tiroqsinis eqstraTiroiduli deiodinaciis 

Sedegad. reversuli triiodTironini imaze swrafadac ki iSleba, vidre 

triiodTironini. misi degradacia xdeba deiodinaciis Sedegad.  

Sratis SemboWveli proteinebi – cirkulaciaSi myofi Tiroqsinis 99.95 % 

meti da triiodToroninis 99.5 % meti SekavSirebulia Sratis 

proteinebTan – Tiroqsin SemakavSirebel globulinTan, transTiretinTan 

(romelsac adre Tiroqsin SemakavSirebeli prealbumini ewodeboda), 

albuminTan da lipoproteinebTan (133, 134). Tiroqsinis SemTxvevaSi   75 % 

dakavSirebuli Tiroqsin SemakavSirebel globulinTan, 10 % – 

transTiretinTan, 12 % – albuminTan da 3 % lipoproteinebTan. 

daaxloebiT 0.02 %, anu 2 ng/dl (25 pmol/l) aris Tavisufali, 

SeukavSirebeli Tiroqsini. rac Seexeba triiodTironins – 80 % 

dakavSirebuli Tiroqsin SemakavSirebel globulinTan, 5 % – 

transTiretinTan da 15 % – albuminebTan da lipoproteinebTan. 

daaxloebiT 0.5 %, anu 0.4 ng/dl (6 pmol/l) aris Tavisufali, 

SeukavSirebeli triiodTironini.  

vinaidan Sratis Tiroqsinisa da triiodTironinis ZiriTadi nawili 

SekavSirebulia, Sratis SemakavSirebeli proteinebis, gansakuTrebiT ki 
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Tiroqsin SemakavSirebeli globulinis, koncentraciis cvlileba, did 

zegavlebas axdens Sratis saerTo Tiroqsinisa da triiodTironinis 

koncentraciaze da maT fraqciul metabolizmze. Tumca SemakavSirebeli 

proteinebis koncentracia ar moqmedebs Tavisufali hormonebis 

koncentraciaze an maTi saerTo metabolizmis doneze.  

farisebri jirkvlis hormonebis biologiur aqtivobas gansazRvravs 

Tavisufali Tiroqsinisa da triiodTironinis koncentracia. 

SemakavSirebeli proteinebis funqciaa SeinarCunon Tavisufali 

Tiroqsinisa da triiodTironinis done viwro CarCoebSi da amavdroulad 

uzrunvelyon, rom Tiroqsini da triiodTironini Seuferxeblad da 

dauyovnebliv miewodos qsovilebs. SemakavSirebel proteinebs aqvT 

rogorc maragis uzrunvelyofis, ise buferuli funqcia (135). im 

SemTxvevaSi Tu farisebri jirkvlis mier hormonebis sekrecia Sewydeba, 

Sratis SemakavSirebel proteinebTan SekavSirebuli da maragis saxiT 

Senaxuli Tiroqsinis arseboba Seanelebs hipoTireozis ganviTsrebis 

process.  SemakavSirebeli proteinebi aseve icaven qsovilebs farisebri 

jirkvlis hormonebis sekreciis swrafi matebis SemTxvevaSi. 

 

1. 8. qronikuli autoimunuri Tireoiditi 

1.8.1. terminologia da definicia 

termini Tireoiditi gulisxmobs  “intraTireoiduli limfocituri 

infiltraciis” arsebobas folikulebis dazianebiT an mis gareSe. 

arsebobs autoimunuri Tireoiditis (romelic aseve ganisazRvreba, 

rogorc qronukli limfocituri Tireoiditi) ori forma: haSimotos 

Tireoiditi (forma CiyviT) da atrofiuli Tireoiditi (forma Ciyvis 

gareSe). orive formas SeuZlia gamoiwvios mudmivi, sxvadasxva xarisxiT 

gamoxatuli hipoTireozi da orive forma xasiaTdeba sisxlSi 

mocirkulire antisxeulebis arsebobiT (136).  
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1.8.2. istoria 

1912 wels iaponelma eqimma hakaru haSimotom Caatara 4 pacientis 

Tireoeqtomiis Semdeg miRebuli masalis detaluri histomorfologiuri 

kvleva da aRmoaCina, rom difuzuri Ciyvis ganviTarebis mizezi iyo ara 

koloiduri cvlilebebi, rogorc amas elodnen operaciamde, aramed 

“limfoiduri elementebis, ZiriTadad limfoiduri folikulebis masiuri 

zrda”. eqimma haSimotom am mdgomareobas “Struma lymphomatosa” uwoda (137, 

138).   

20 wlis Semdeg am axali aRmoCenis speqtri gaizarda da aRweril iqna 

haSimotos  “Struma lymphomatosa”-Tan asocirebuli farisebri jirkvlis 

atrofia da fibrozi (139). 

ra meqanizmi edo safuZvlad farisebri jirkvlis limfoidur 

infiltracias “Struma lymphomatosa”-s dros ucnobi iyo kidev 40 wlis 

ganmavlobaSi. SemdgomSi 1956 wels rouzma da vitebskim aRmoaCines, rom 

TireoglobuliniT imunizebuli sakvlevi bocvrebi gamoimuSavebdnen 

avtoantisxeulebs sakuTari proteinis mimarT, rasac Tan axlda 

limfocituri Tireoiditis ganviTareba (140). Tumca es ar iyo 

avtoantisxeulebis pirveli aRwera, 1936 wels pikadom da roterma 

gamoaqveynes kvleva saxelwodebiT “Precipitines seriques antithyroidiennes chez le 

goitreux” (Sratis antisxeulebi Ciyvis dros) (141). im droisTvis, rodesac es 

kvlevebi gamoqveynda dominirebda Teoria, romlis mixedviT antisxeulebi 

wamoiqmneboda antigenis karnaxis safuZvelze, e.i. antigeni karnaxobda 

imunur sistemas, rom am ukanasknels daewyo antigenis Sesabamisi 

antisxeulis warmoqna, magram rouzma da vitebskim eWvi Seitanes am 

Teoriis sisworeSi. maT dasves kiTxva, ratom ar sinTezirdeboda 

bocvrebSi autoantigeni spontanurad, maT xom hqondaT sakuTari antigeni, 

romelic B limfocitebs antisxeulis warmoqmnisken ubiZgebda. aqedan   

gamomdinare avtorebi mividnen “klonuri seleqciis” Teoriamde, romlis 

Tanaxmad autoimunuri meqanizmebis ganviTarebas xels uSlis avto-
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reaqtiuli ujredebis (klonebis) destruqcia. rouzis Tanaavtorebma 

aRmoaCines, rom TiroglobuliniT imunizirebuli bocvrebis farisebri 

jirkvali histologiurad Zalian hgavda haSimotos Tireoidits, magram 

maT dasWirdaT 2 weli masalis Sesagroveblad da masalaSi 

Tireoglobulinis mimarT antisxeulebis aRmosaCenad (142), am droisTvis 

ki qembelma TanaavtorebTan erTad gamoaqveynes naSromi, romelSic 

aRwerdnen Tireoglobulinis mimarT antisxeulebs haSimotos 

Tireoiditis dros (143). 

im droisaTvis zemoT moyvanili kvlevebi TavianTi arsiT iyo 

revoluciuri, maT wamoWres axali kiTxvebi. ratom aris, rom zogierT 

adamians uviTardebaT autoreaqtiuloba da zogs ara. naTeli gaxda, rom 

fetaluri ganviTarebis periodSi auto-reaqtiuli limfocitebis 

klonuri eliminacia mniSvnelovani meqanizmia autoimunuri daavadebisgan 

dasacavad, Tumca es eliminacia ar aris sruli. im ujredebis nawili, 

romelic gadaurCeba “centralur” delecias TimusSi kontrolirdeba 

sxvadasxva “periferiuli” meqanizmebiT, romlebic inarCuneben 

autotolerantobas. bolo 3 aTwleulis ganmavlobaSi didi Zalisxmeva 

Caido am peiferiuli meqanizmebis gasagebad. supresoruli T 

limfocitebis xanidan Cven gadavinacvleT regulatoruli  T 

limfocitebis, tolerogenuli dendrituli ujredebisa da citokinebis 

urTierTdakavSirebuli qselis xanaSi, romelic icavs organizms 

autoimunuri daavadebebisagan (144).  

rouzi da misi Tanaavtorebi pirvelebi iyvnen, romelTac aRmoaCines, rom 

autoantisxeulebis warmoqmnis da Tireoiditis ganviTarebis ganwyoba 

kontrolirdeba sxvadasxva damoukidebeli genetikuri meqanizmebiT da 

rom, garemo faqtorebs SeuZliaT gamoiwvion autoimunuri Tireoiditis 

ganviTareba genetikuri winasawarganwyobis mqone individebSi (145, 146).   
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1.8.3. epidemiologia  

farisebri jirkvlis autoimunuri daavadeba yvelaze xSiri autoimunuri 

mdgomareobaa. igi gvxvdeba mdedrobiTi sqesis populaciis 2 %-Si da 

mamrobiTi sqesis populaciis 0.2 %-Si (147). autoimunuri Tireoiduli 

daavadebebis metaanalizis Sedegad gamovlinda hipoTireozis sixSire 

(incidentoba) mdemdrobiTi sqesis populaciaSi 350/100000/weliwadSi da 

mamrobiTi sqesis populaciaSi 80/100000/weliwadSi. rac Seexeba 

hiperTireozs, sixSire (incidentoba) mdedrobiTi sqesis populaciaSi iyo 

– 80/100 000/weliwadSi da mamrobiTi sqesis populaciaSi 8/100 

000/weliwadSi. autoimunuri daavadebis sixSire ufro maRali iyo 

mdedmrobiT sqesSi (148).  

farisebri jirklvlis daavadebaTa gavrcelebis piki maqsimums aRwevs 

mozrdilTa asakSi. amave dros autoimunuri Tireoiditi pirveladi 

hipoTireozis yvelaze xSiri mizezia pediatriul asakSi. es daavadeba 

ufro xSiria gogonebSi da Cveulebriv viTardeba adreul da Sua 

pubertatSi (149,150). 

1.8.4. etiologia da paTogenezi 

qronikuli autoimunuri Tireoiditi viTardeba genetikuri da garemo 

faqtorebis kompleqsuri uriTierTqmedebis Sedegad. daavadebis 

ganviTarebisTvis aucilebelia genetikuri winaswarganwyobisa da garemos 

risk faqtorebis kombinireba. is, rom autoimunur Tireoidits aqvs 

memkvidreobiTi komponenti, Cans rigi kvlevebidan, sadac aRwerilia am 

daavadebis ojaxuri damemkvidreba (151). autoimunuri Tireoiditisadmi 

genetikuri winaswarganwyobis kidev erTi mtkicebuleba aris is, rom 

monozigotur tyupebSi ufro maRalia konkordantuloba daavadebis 

mimarT, vidre dizigotur tyupebSi, Tumca identuri tyupebis 

SemTxvevaSic ki konkondartulobis xarisxi, mxolod 50 %-ia, rac xazs 

usvams im garemoebas, rom garemo faqtorebsac mniSvnelovani roli 
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akisria daavadebis paTogenezSi (152-154). rogorc zemoT aRvniSneT 

analogiuri situaciaa Sdt1-is damemkvidrebis SemTxvevaSic. 

farisebri jirkvlis autoimunuri daavadebebisadmi genetikuri ganwyobis 

ganmapirobebeli faqtorebi SesaZloa davyoT or did jgufad: 1) 

imunomodulirebis xelSemwyob genebad da 2) Tireoid specifiur genebad.  

imunomodulirebis xelSemwyobi genebi aris: HLA-DR, CTLA-4, CD40 da 

PTPN22. citotoqsiuri T limfocit asocirebuli faqtori 4 (CTLA-4) aris 

T limfocitebis aqtivaciis ZiriTadi negatiuri regulatori (155). CTLA-4 

aqtivacia Trgunavs rigi eqsperimentuli autoimunuri daavadebebis 

ganviTarebas. CD40 ZiriTadad warmoadgenilia B limfocitebze da sxva 

antigenwarmomqnel ujredebze. igi fundamentur rols TamaSobs  B 

limfocitebis aqtivaciaSi (156). limfoiduri Tirozin fosfataza, 

romelic kodirebulia protein Tirozin fosfataza – 22-iT (PTPN22), 

CTLA-4-is mgavsad limfocitebis aqtivaciis Zlieri inhibitoria (164). 

ramdenime wlis win Catarebulma kvlevebma gamoavlina farisebri 

jirkvlis autoimunuri daavadebebisadmi ganwyobis lokusi or 

Tiroidspecifiur genze, esenia Tireoglobulinis (158) da TSH 

receptoris (TSHr) (159) genebi. es genebi arian autoimunuri pasuxis 

ZiriTadi samizneebi farisebri jirkvlis autoimunuri daavadebebis dros.   

kvlevebiT araerTxel dadasturebulia yvela zemoT CamoTvlili genis 

polimorfuli variacia da kavSiri farisebri jirkvlis autoimunuri 

daavadebebisadmi winaswarganwyobasTan, Tumca kvlevebis Sedegebi xSirad 

arasistemuria. xSirad genetikuri kvlevebi moulodnel Sedegs iZleva, 

romlis mixedviT identificirebuli genebis udidesi nawili arc Tu ise 

did efeqts axdens winaswarganwyobis Camoyalibebaze.  HLA – is  DRb1-

Arg74 variantis garda, romlis Sansebis Tanafardoba (OR) greivsis 

daavadebasTan mimarTebaSi aris >5-ze, yvela sxva geni, romelic 

ganapirobebs farisebri jirkvlis autoimunuri daavadebisadmi 
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winasawarganwoyobas gvaZlevs Zalian mcire Sansebis Tanafardobas (OR)   

< 1.5-ze (160). meore mxriv farisebri jirkvlis autoimunuri daavadebis 

mqone pacientebis 50 %-s aqvT dadebiTi ojaxuri istoria, amitom miiCneva, 

rom am daavadebisadmi winaswarganwyobis myari genetikuri efeqti 

ganpirobebulia mcire efeqtis mqone bevri genis erTdrouli 

damemkvidrebiT. farisebri jirkvlis autoimunuri daavadebis 

genebisaTvis dabali Sansebis Tanafardobis (odds ratio) asaxsnelad 

mkvlevarebi or alternatiul Teorias gvTavazoben (151): “qvesimravlis 

efeqtis” Teoria da “genis genTan urTierTkavSiris” Teoria.  “genis 

genTan urTierTkavSiris” modelis Tanaxmad susti efeqtis mqone (e.i. 

asocirebuli dabal Sansebis TanafardobasTan (OR)) ori genis 

urTierTqmedebis Sedegad viRebT kombinirebul Sansebis Tanafardobas, 

romelic mniSvnelovnad maRalia, vidre maTi Sansebis Tanafardobis 

martivi namravli. ase mag. ori geni, romelTa Sansebis Tanafardoba (OR) 

daavadebisTvis aris 1.2, damemkvidrebis SemTxvevaSi mogvcems Sansebis 

Tanafardobas 1.44 (1.2X1.2), im SemTxvevaSi Tu adgili eqneba martiv 

danamat efeqts, magram Tu adgili eqneba am genebs Soris 

urTierTkavSirs, Sansebis Tanafardoba aRniSnuli daavadebisTvis iqneba 

mniSnvnelovnad meti.  qvesimravlis efeqtis  modelis (romelsac aseve 

genetikur heterogenurobas uwodeben) mixedviT: identificirebuli 

genebis yvela variants aqvs mniSvnelovani efeqti da maRali Sansebis 

Tanafardoba (OR) farisebri jirkvlis avtoimunuri daavadebis mqone 

pacientebis sakvlev qvejgufSi, xolo rodesac genebis am variacias 

ikvleven farisebri jirkvlis autoimunuri daavadebis mqone pacientebis 

mTels populaciaSi, maTi efeqti mcirdeba (ganzavdeba), ris Sedegadac 

viRebT mniSvnelovnad mcire Sansebis Tanafardobas (OR).  

rogorc zemoT aRvniSneT, identuri tyupebis SemTxvevaSi farisebri 

jirkvlis autoimunuri daavadebebis mimarT konkordantuloba mxolod 50 

%-ia, rac xazs usvams im garemoebas, rom garemo faqtorebs mniSvnelovani 

roli aqvT daavadebis paTogenezSi. yvelaze kargad Seswavlili garemo 
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faqtori, romelic xels uwyobs farisebri jirkvlis autoimunuri 

daavadebebis ganviTarebas winaswarganwyobis mqone pirebSi aris iodi (161-

164). 1920 wels a.S.S-Si sazogadoebrivi jandacvis programis frglebSi 

daiwyes marilis iodizacia, ris Sedegac endemuri Ciyvis gavrceleba 

saskolo asakis bavSvebSi 26-70%-dan Semcirda 1-4%-mde (165).  

sazogadoebrivi jandacvis am did gamarjvebas, roca TiTqmis aRmoifxvra 

endemuri Ciyvis gavrceleba aSS-Si, Sedegad mohyva sul sxva tipis 

problemis ganviTareba. arsebobs imis mtkicebuleba, rom autoimunuri 

Tireoiditis sixSirem imata sakveb racionSi iodis Semcvelobis 

zrdasTan erTad (166). ase magaliTad, meios klinikam gamoaqveyna Sroma, 

romelic aRwerda qronikuli limfocituri Tireoiditis 

axladgamovlenili SemTxvevebis sixSiris matebas 2 axali 

SemTxveva/weliwadSi-dan -1930 wels, 500 axali SemTxveva/weliwadSi-mde – 

1985wels (167).  yuradRebas iqcevs aseve kvleva, romlis Tanaxmad 

saberZneTi CrdilodasavleT nawilSi mdebare ioddeficitur regionSi 

iodis deficitis eliminaciis Semdeg samjer gaizarda autoimunuri 

Tireoiditis gavrceleba saskolo asakis bavSvebSi (168). amavdroulad 

rigma kvlevebma aCvena, rom pirveladi hipoTireozis mqone pacientebSi 

iodis SezRudvis Semdeg aRdga farisebri jirkvlis funqcia (169,170). 

sxvadasxva kvlevebma aCvenes, rom maRali ioduri Semadgenlobis mqone 

Tireoglobulini ufro imunogenuria, vidre naklebad iodizirebuli (171-

173). 

farisebri jirkvlis autoimunuri daavadebebis maprovocirebel garemo 

faqtorebad aseve iTvleba iseTi medikamentebis gamoyeneba, rogoricaa 

amiodaroni (174) da α interferoni (175), sxvadasxva infeqciebi, Tambaqos 

moxmareba da stresi. 

sxvadasxva kvlevebma gamoavlines farisebri jirkvlis autoimunuri 

daavadebisTvis damaxasiaTebeli sezonuroba (176, 177) da geografiuloba 

(178), rac aRrmavebs eWvs, rom infeqciurma agentebma SesaZloa 
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autoimunuri meqanizmebis CarTvis provocireba gamoiwvios. aseT 

infeqciebad miiCneva Yersinia enterocolitica (179,180), Coxsackie B virusi (181), 

retrovirusebi (182,183) da Helicobacter  pylori (184).  

dReisaTvis farisebri jirkvlis autoimunuri daavadebis infeqciur 

agentTan yvelaze mWidro asociacia dadgenilia C hepatitis virusTan 

(185). kvlevaTa umetesobaSi, sadac swavlobdnen farisebri jirkvlis 

paTologiebs C hepatitiT daavadebul pacientebSi, pacientebis 

daaxloebiT 10 %-s hqonda farisebri jirkvlis mimarT antisxeulebis 

momatebuli koncentracia interferoniT mkurnalobis dawyebamde (186-188). 

arsebobs ori ZiriTadi Teoria, riTac xsnian infeqciuri agentebis mier 

autoimunuri procesis inducirebas: 1) “molekuluri mimikriis” Teoria, 

romlis mixedviT baqteriuli an/da virusuli proteinebis da 

autoproteinebis msgavsebam, SesaZloa gamoiwvios jvaredini imunuri 

pasuxi autoantigenebze (189); 2) “damkvirveblis aqtivaciis” Teoriis 

mixedviT calkeuli qsovilis virusulma infeqciam SesaZloa gamoiwvios 

lokaluri anTeba da citokinebis gamoTavisufleba, rac Tavis mxriv 

iwvevs periferiuli meqanizmebis  mier                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

manamde supresirebuli  autoreaqtiuli T limfocitebis aqtiavcias (190). 

iTvleba, rom autoimunuri Tireoiditis paTogenezSi pirveli safexuri 

aris Tireoiduli antigenebis mimarT specifiuri CD4 (helperi)  T 

limfocitebis aqtivacia. aqtivaciis Semdeg autoreaqtiuli T 

limfocitebi citotoqsiur CD8  T ujredebs, autoreaqtiul B 

limfocitebTan erTad, CarTaven farisebri jirkvlis qsovilSi. 

Tireoiduli antisxeulebis sami ZiriTadi samizne aris Tireoglobulini 

(TG), Tireoperoqsidaza (TPO) da TSH  receptorebi (TSHr). in vitro kvlevebSi 

anti- TPO antisxeulebi amcireben fermentis aqtivobas, magram iTvleba, 

rom hipoTireozis ZiriTadi meqanizmi in vivo aris CD8  T ujredebis 

pirdapiri citotoqsiuroba. hipoTireozi aseve SeuZlia gamoiwvios 
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mablokirebeli tipis antisxeulebs TSH  receptorebis mimarT mozrdili 

pacientebis mcire nawilSi, autoimunuri Tireoiditis atrofiuli 

formiT, Tumca bavSvebSi igive meqanizmis arseboba dadasturebuli ar 

aris. histologiurad autoimunuri Tireoiditis farisebri jirkvlis 

hiperplaziiT mimdinare forma xasiaTdeba difuzuri limfocituri 

infiltraciiT alag-alag herminaluri centrebiT. Tireoiduli 

folikulebi SesaZloa Semcirebuli iyos zomaSi da Seicavdes aramkvriv 

koloids. calkeuli Tireoiduli ujredebi xSirad hipertrofirebulia 

da Seicavs oqsifilur citoplazmas (hurtles ujredebi). rac Seexeba 

atrofiuli autoimunur Tireoidits, am SemTxvevaSi jirkvali pataraa, 

aRiniSneba limfocituri infiltracia da parenqimuli funqciuri 

qsovilis fibrozuli qsoviliT Canacvleba (191) 

 

1.8.5. diagnostika 

autoimunuri Tireoiditis arsebobaze Cveulebriv eWvi miaqvT farisebri 

jirkvlis hiperplaziis arsebobisas, miuxedavad imisa, aris Tu ara 

farisebri jirkvlis disfunqciis niSnebi da simptomebi. autoimunuri 

Tireoiditis diagnozi aseve SesaZloa daisvas SemTxveviT, masTan 

asocirebuli daavadebebis, daunis sindromis, terneris sindromis, tipi 1 

Saqriani diabetis da celiakiis mqone bavSvebis meTvalyureobisas an 

zrdaSi CamorCenis mqone bavSvebis farisebri jirkvlis disfunqciaze 

skrininguli gamokvlevis dros (10, 192, 193). farisebri jirkvlis 

hiperplaziisas, aseve Tireotropuli hormonis koncentraciis matebisas 

sisxlSi, unda ganisazRvros Tireoperoqsidazas mimarT auto-

antisxeulebis koncentracia. Tireoperoqsidazas mimarT antisxeulebis 

gansazRvra aris yvelaze mgrZnobiare meTodi autoimunuri Tireoiditis 

skriningisTvis. im SemTxvevaSi, Tu Tireoperoqsidazas mimarT 

antisxeulebis koncentracia uaryofiTia sisxlSi sazRvraven 

autoantisxeulebs Tireoglobulinis mimarTac (194). farisebri jirkvlis 
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ultrasonografia autoimunuri Tireoiditisas avlens damaxasiaTebel 

struqturul cvlilebebs, rogoricaa generalizirebulad daqveiTebuli 

eqogenoba da arahomogenuri struqtura. am cvlilebebis mizezi aris 

jirkvalSi mimdinare qronikuli anTeba da difuzuri limfocituri 

infiltracia alag-alag herminaluri centrebiT (fsevdokvanZebi). 

jirkvlis difuzuri fibrozi SesaZloa gamovlindes daavadebis ufro 

gvian safexurze (195).  

autoimunuri TireoiditiTY gamowveuli pirveladi hipoTireozis mqone 

pacientebis 90%-s momatebuli aqvs Tireoperoqsidazas mimarT 

antisxeulebis koncentracia.  

 

Tavi 2. kvleva 

2.1. kvlevis masala da meTodebi 

kvlevaSi monawile subieqtebi dayofili iyo or jgufad – sakvlevi da 

sakontrolo jgufebi. sakvlev jgufSi CarTuli iyo saqarTvelos 41 

moqalaqe (10 mamrobiTi sqesis da 31 mdedrobiTi sqesis), asakiT 6-dan 16 

wlamde (saSualo 13.15; mediana 13.00; standartuli gadaxra 2.231), 

romelTac momarTes v. iverielis saxelobis endokrinologia, 

metabologia dietologiis centr “enmedic”-s. autoimunuri Tireoiditis 

diagnozi maT daesvaT 2012 - 2015 wlebSi. klinika “enmedic”-s aqvs 

endokrinul sferoSi muSaobis xangrZlivi gamocdileba da endokrinuli 

paTologiis mqone pacientebi momarTaven klinikas saqarTvelos yvela 

kuTxidan. sakontrolo jgufSi CarTuli iyo saqarTvelos 51 janmrTeli 

moqalaqe (17 mamrobiTi sqesis da 34 mdedrobiTi sqesis), 6-dan 16 wlamde 

asakis (saSualo 12.96; mediana 13.00; standartuli gadaxra 2.441), romlebic 

SeirCnen randomulad, saqarTvelos sxvadasxva regionSi aseve 

randomulad SerCeuli skolebidan.  
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sakvlev jgufSi CarTvis kriteriumi iyo dadasturebuli qronikuli 

autoimunuri Tireoiditis diagnozi. diagnozis dadastureba xdeboda  

ultrasonografiulad qr. autoimunuri TireoiditisTvis 

damaxasiaTebeli suraTisa da/an @ farisebri jirkvlis disfunqciis 

fonze sisxlSi Tireoperoqsidazas da/an Tireoglobulinis mimarT 

autoantisxeulebis momatebuli koncentraciiT. sakvlevi jgufidan 

amorTvis kriteriumebi iyo: Saqriani diabetis arseboba, Sdt1-is mqone 

pirveli rigis naTesavis arseboba, sxva autoimunuri daavadebebis 

arseboba, ternerisa da daunis sindromis arseboba, celiakiis, 

perniciozuli anemiisa da alopeciis arseboba.  

sakontrolo jgufidan amorTvis kriteriumebi iyo: Sdt1-is mqone pirveli 

rigis naTesavis arseboba, anamnezSi farisebri jirkvlis daavadebis 

arseboba, antiTireoiduli antisxeulebis momatebuli koncentracia.  

 

2.2. gamoyenebuli reaqtivebi 

2.2.1. glutaminmJava dekarboqsilazas mimarT antisxeulebi: 

glutaminmJava dekarboqsilazas mimarT antisxeulebis aRmosaCenad 

gamoviyeneT ELISA raodenobrivi kvleva (mwarmoebeli “RSR Limited”, UK). 

reaqtivis specifiuroba aris 99% da mgrZnobeloba 72%. Sedegi 

iTvleboda dadebiTad, Tu miRebuli maCvenebeli aRemateboda 5  U/mL.   

2.2.2. TuTiis trasnsportazas mimarT antisxeulebi: 

TuTiis transportaza 8-is mimarT antisxeulebis koncentraciis 

gansazRvris mizniT gamoviyeneT ELISA raodenobrivi kvleva (mwarmoebeli 

“RSR Limited”, UK). reaqtivis specifiuroba aris 98% da mgrZnobeloba 92%. 

adamianis populaciis genebis polimorfizmi 325-e aminomJavas 
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kodonisTvis Sedegad iZleva, rom TuTias transportaza 8 arsebobs sam 

cilovan variantSi: arginini (R) 325, triptofani (W) 325, glutamini (Q) 325. 

TuTias transportaza 8 –is mimarT antisxeulebi SesaZloa specifiuri 

iyos R 325  an W 325 mimarT, an ar iyos specifiuri romelime konkretuli 

aminomJavas mimarT. Srati, romelic specifiuria mxolod  Q  alelis 

mimarT, Zalian iSviaTia (196). ELISA raodenobriv reagents, romelic 

gamoviyeneT Cvens kvlevaSi hqonda SesaZlebloba moexdina R 325  an W 325 

specifiuri da 325 aminomJava araspecifiuri antisxeulebis raodenobrivi 

deteqcia. Sedegi iTvleboda dadebiTad Tu miRebuli maCvenebeli 

aRemateboda 15  U/mL.   

2.2.3. Tireoperoqsidazas mimarT antisxeulebi: 

Tireoperoqsidazas mimarT antisxeulebis koncentraciis Sesafaseblad 

gamoviyeneT qemiluminescentur teqnologiebze dafuZnebuli ADVIA Centaur 

XP reaqtivi (mwarmoebeli kompania “Siemens”). Sedegi iTvleboda 

dadebiTad, Tu miRebuli maCvenebeli aRemateboda 60  IU/ml.   

2.2.4. Tireoglobulinis mimarT antisxeulebi: 

Tireoglobulinis mimarT antisxeulebis koncentraciis Sesafaseblad 

gamoviyeneT qemiluminescentur teqnologiebze dafuZnebuli ADVIA Centaur 

XP reaqtivi (mwarmoebeli kompania “Siemens”). Sedegi iTvleboda 

dadebiTad, Tu miRebuli maCvenebeli aRemateboda 60  IU/ml.   

2.2.5. Tireotropuli hormoni: 

Tireotropuli horminis koncentraciis Sesafaseblad gamoviyeneT ADVIA 

Centaur XP TSH reaqtivi (mwarmoebeli “Siemens”). normalur maCveneblad 

aRniSnuli reaqtivisTvis iTlveboda  04-4.0 µIU/ml.  
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2.2.6. Tavisufali Tiroqsini:  

Tavisufali Tiroqsinis koncentraciis Sesafaseblad gamoviyeneT ADVIA 

Centaur XP FT4 reaqtivi (mwarmoebeli “Siemens”). normalur maCveneblad 

aRniSnuli reaqtivisTvis iTvleboda  0.8 – 2.0 ng/dl. 

2.3. statistikuri analizi: 

miRebuli Sedegebis statistikurad damuSavebisTvis gamoviyeneT 

platforma SPSS  Window-isTvis (versia 20.0). imisTvis, rom Segvefasebina 

gansxvavebis sarwmunoeba  glutaminmJava dekarboqsilazasa da TuTiis 

trasportaza 8 momatebuli koncentraciisTvis sakvlev da sakontrolo 

jgufebs Soris gamoviyeneT fiSeris zusti albaTobis testi.  

statistikuri sarwmunoeba miCneul iqna P ˂ 0 .05. 

2.4. kvlevis eTikuri aspeqtebi: 

kvlevis Catarebaze Tanxmoba mogvca v. iverielis saxelobis 

endokrinologia, metabologia, dietologiis centr “enmedic”-Tan 

arsebulma eTikurma komisiam, gaiTvaliswina ra kvlevis dizainis 

Sesabamisoba medicinaSi klinikuri kvlevebis eTikuri standartebis 

Sesaxeb helsinikis deklaraciasTan (1977) mimarTebaSi.  

2.5. miRebuli Sedegebi: 

sakvlev jgufSi CarTuli 41 pacientidan dadasturebuli hipoTireoziT 

37 pacienti (90.2%) imyofeboda levoTiroqsiniT mkurnalobaze. sam 

pacients (7.3%) aReniSneboda pirveladi hipoTireozi, Tireotropuli 

hormonis koncentraciis matebiT 11.57 µIU/ml –137.42 µIU/ml –is farglebSi 

(mediana 74.89 µIU/ml). eqvs pacients (14.6%) aReniSneboda subklinikuri 

hipoTireozi, Tireotropuli hormonis koncentraciis matebiT 5.12 µIU/ml –

7.36 µIU/ml –is farglebSi (mediana 5.28 µIU/ml). xuT pacients  (12.2%) 

aReniSneboda pirveladi hipoTireozi difuzuri CiyviT, Tireotropuli 
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hormonis koncentraciis matebiT 15.24 µIU/ml –150.01 µIU/ml –is farglebSi 

(mediana 37.45 µIU/ml). 21 pacients (51.2%) aReniSneboda subklinikuri 

hipoTireozi difuzuri CiyviT, Tireotropuli hormonis koncentraciis 

matebiT 4.43 µIU/ml – 6.28 µIU/ml –is farglebSi (mediana 4.98 µIU/ml). oTx 

pacients (9.8%) hqonda subklinikuri hipoTireozi kvanZwarmoqmnis 

tendeciiT Tireotropuli hormonis koncentraciis matebiT 4.67 µIU/ml – 

4.99 µIU/ml –is farglebSi (mediana 4.88 µIU/ml), erT pacients aReniSneboda 

pirveladi hipoTireozi kvanZwarmoqmnis tendenciiT da erT pacients 

diagnozis dasmis momentSi aRniSneboda hiperTireozi difuzuri CiyviT. 

(ix. cxrili 2. diagrama 5) 
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 pacientebi 

N 

mdedr. 

/mamr. 

TSH  µIU/ml                     

mediana 

(diapazoni)  

anti – TPO IU/ml 

mediana 

(diapazoni) 

anti – TG IU/ml 

mediana 

(diapazoni) 

pirveladi hipoTireozi  3 3/0 74.89                  

(11.57-137.42) 

156.9 

(153.13-318.05) 

342.69 

(217.01-375.21) 

subklinikuri 

hipoTireozi 

 

6 4/2 5.28  

(5.12-7.36) 

239.59 

(78.07-569.56) 

379.84 

(82.7-482.35) 

pirveladi hipoTireozi 

difuzuri CiyviT 

5 4/1 37.45   

(15.24-150.01) 

480.27 

(206-653.38) 
- 

subklinikuri 

hipoTireozi difuzuri 

CiyviT 

21 15/6 4.98  

(4.43-6.28) 

211.57 

(72.95-517.32) 

292.19 

(136.47-546.24) 

pirveladi hipoTireozi 

kvanZwarmoqmnis 

tendenciiT 

1 1/0 94.78 517.32 

- 

subklinikuri 

hipoTireozi 

kvanZwarmoqmnis 

tendenciiT 

4 3/1 4.88 

 (4.67-4.99) 

243.98            

(145.22-526.75) 

619.53 

(214.15-1024.91) 

difuzuri Ciyvi 

hiperTireoziT 

1 1/0 0.01 238.78 

- 

levoTiroqsiniT Terapia* 37 27/10 5.46   

(4.43-150.01) 

216.35           

(72.95-653.38) 

333.42             

(82.7-1024.91) 

yvela pacienti 41 31/10 5.26   

(0.01-150.01) 

236.35          

(72.95-653.38) 

333.42             

(82.7-1024.91) 

sakontrolo jgufi 51 34/17 1.84    

(0.53-3.78) 

36.91             

(25.02-51.35) 

39.85              

(29.76-52.06) 

*  igulisxmeba yvela pacienti yvela subjgufidan, romlebic iRebdnen levoTiroqsins 

cxrili 2: sakvlevi da sakontrolo jgufis klinikuri maxasiaTeblebi 
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diagrama 4: sakvelvi jgufis klinikuri maxasiaTeblebis gadanawileba. 

 

sakvlev jgufSi CarTuli pacientebis 65.9  %-s hyavda pirveli rigis 

naTesavi farisebri jirkvlis daavadebiT.  

sakvlev jgufSi autoimunuri Tireoiditis mqone 41 pacientidan oTx 

pacients (9.8%) momatebuli hqonda GAD – is mimarT autoantisxeulebis 

koncentracia. detaluri klinikuri suraTi ix. cxrili 3. arcerTs ar 

aRmoaCnda ZnT8-is mimarT autoantisxeulebis momatebuli koncentracia.  

oTxi pacientidan, GAD – is mimarT momatebuli autoantisxeulebiT, sam 

pacients aReniSneboda difuzuri Ciyvi da erTs – dif. Ciyvi 

kvanZwarmoqmnis tendenciiT. oTxi pacientidan ors hqonda pirveladi 

საკვლევი    ჯგუფი 

პირველადი ჰიპოთირეოზი  

სუბ. ჰიპოთირეოზი  

პირველადი ჰიპოთირეოზი   დიფ. 

ჩიყვით 

სუბ. ჰიპოთირეოზი დიფ. ჩიყვით 

პირველადი ჰიპოთირეოზი 

კვანძწარმოქმნის ტენდეციით 

სუბ. ჰიპოთირეოზი 

კვანძწარმოქმნის ტენდეციით 

ჰიპერთირეოზი დიფ. ჩიყვით 
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hipoTireozi da ors – subklinikuri hipoTireozi (cxrili 3). oTxive 

pacients hqonda farisebri jirkvlis daavadebebis dadebiTi ojaxuri 

istoria.  arcerT pacients ar aReniSneboda Tirkmelzeda jirkvlis 

ukmarisobis klinikuri suraTi.  

autoimunuri Tireoiditis mqone pacientebis jgufSi GAD – is mimarT 

autoantisxeulebis koncentraciis matebis sixSire statistikurad 

sarwmunod  AaRemateboda igive monacems sakontrolo jgufSi (P=0.036). 

(cxrili 4) 

sakontrolo jgufSi arcerT individs ar aRmoaCnda GAD – is mimarT da 

ZnT8-is mimarT autoantisxeulebis momatebuli koncentracia.  
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 Ppacienti 1 pacienti 2 pacienti 3  pacienti 4 

sqesi mdedrobiTi mdedrobiTi mdedrobiTi mamrobiTi 

asaki 11 14 12 13 

FT4 titri  pmol /l (pirveli 

viziti) 

 12.61  11.33  13.64 

TSH titri µIU/ml 

(pirveli viziti) 

94.78  5.12 15.24  4.43 

anti TPO titri IU/ml 517.32  327.25  480.27  95  

anti TG titri  IU/ml  433.96    

anti GAD titri U/mL 231.01  413.79  5.92  23.56   

Ciyvis saxe dif. Ciyvi 

kvnaZwarmoqmnis 

tendenciiT 

difuzuri 

Ciyvi 

difuzuri 

Ciyvi 

difuzuri 

Ciyvi 

levoTiroqsinis 

mimdinare doza 

µg/dReSi 

100  125 112.5 100  

cxrili 3: glutaminmJava dekarboqsilazas mimarT autoantisxeulebze 

pozitiuri pacientebis kliniko-diagnostikuri maxasiaTeblebi 
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 pacientebi autoimunuri 

TireoiditiT 

sakontrolo 

jgufi 

P 

n 41 51  

asaki (wlebi) 13.39 ± 1.96 12.98± 2.39  

sqesi  

(mamrobiTi/mdedrobiTi) 

10/31 17/34  

Anti-GAD pozitiuri 

(n/%) 

4/9.8 0 0.036 

Anti-ZnT8 pozitiuri 

(n/%) 

0 0  

cxrili 4: GAD da ZnT8 autoantisxeulebis sixSire sakvlev da 

sakontrolo jgufSi. 

 

GAD-is mimarT autoantisxeulebis momatebuli koncentraciis mqone 

oTxive pacients ganvusazRvreT glikozirebuli hemoglobinis, insulinis, 

C-peptidis koncentracia sisxlSi. maT aseve CautardaT oraluri 

glukozatolerantobis testi (ix. cxrili 5). arcerT pacients ar 

aRmoaCnda Saqriani diabeti. erT pacients aReniSneboda glukozisadmi 

tolerantobis darRveva da C- peptidisa da insulinis dabali zRvruli 

maCveneblebi. Tumca aqve unda gaviTvaliswinoT, rom Sdt1-is preklinikur 
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fazaSi, rogorc ukve aRvniSneT, irRveva insulinis swrafi sekreciis 

faza. insulinis sekreciis swrafi pasuxis Sesafaseblad ki saWiroa 

Catardes glukozisadmi tolerantobis invtravenuri sinji. am sinjis 

Catarebaze pacientebi da maTi mSoblebi ar dagvTanxmdnen. 

 Ppacienti 1 pacienti 2 pacienti 3 pacienti 4 

sqesi mdedrobiTi mdedrobiTi mdedrobiTi mamrobiTi 

asaki 11 14 12 13 

C –peptidi (uzmod) ng/ml 

(norma: 0.53 – 4.92) 

2.54 0.56 1.73 1.56 

insulini (uzmod) mU/L 

(norma: 2.6 – 37.6) 

10.5 3.1 10.6 11.3 

HbA1c  %  (norma <5.7) 5.2 5.6 4.9 5.1 

glikemia uzmod mmol/l 4.6 5.8 4.2 5.3 

glikemia datvirTvidan 

1 sT-Si     mmol/l 

6.9 11.0 5.5 6.2 

glikemia datvirTvidan 

2-sT-Si   mmol/l 

6.6 8.1 4.1 7.0 

cxrili 5: glutaminmJava dekarboqsilazas mimarT autoantisxeulebze 

pozitiuri pacientebis naxSirwylovani cvlis maxasiaTeblebi 
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igegmeba GAD-is mimarT autoantisxeulebze dadebiTi pacientebis axlo 

meTvalyureoba. pacientebis Sefaseba yovelwliurad. maTi beta ujredebis 

rezervis Sefaseba yovelwliuri vizitisas. aseve igegmeba pankreasis 

kunZulovani aparatis mimarT sxva autoantisxeulebis, Tirkmelzeda 

jirkvlis mimarT antisxeulebis koncentraciis gansazRvra maT sisxlSi.  

GAD-is mimarT autoantisxeulebze dadebiT pacientebSi aseve SevafaseT 

korelacia farisebri jirkvlis disfunqciis simZimesa (rac ganisazRvra 

TSH-is koncentraciis matebis xarisxiT) da GAD antisxeulebis 

koncentraciis matebis xarisxs Soris (ix. diagrama 5). aseve Sefasda iyo 

Tu ara raime urTierTkavSiri GAD antisxeulebis koncentraciis matebis 

xarisxsa da anti-TPO – s koncentraciis matebas Soris (ix. diagrama 6). 

aRniSnuli korelaciebi ar gamovlinda. aseve ar vlindeba 

urTierTkavSiri GAD antisxeulebis koncentraciis matebasa da pacientis 

asaks Soris (ix. diagrama 7). 
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diagrama 5: korelacia Tireotropuli hormonis (TSH) koncentraciasa da 

glutaminmJava dekarboqsilazas mimarT antisxeulebis (anti-GAD) 

koncentracias Soris.  
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diagrama 6: korelacia Tireoperoqsidazas mimarT antisxeulebis 

koncentraciasa (anti-TPO) da glutaminmJava dekarboqsilazas mimarT 

antisxeulebis (anti-GAD) koncentracias Soris.  
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diagrama 7: korelacia asaksa (age) da glutaminmJava dekarboqsilazas 

mimarT antisxeulebis (anti-GAD) koncentracias Soris.  

 

Tavi 3.  miRebuli Sedegebis ganxilva 

65 kDa molekuluri masis mqone GAD erT-erTi ZiriTadi antigenia Sdt1-is 

dros. GAD warmoadgens gama-aminoerbosmJavas sinTezis katalizators. 

gama-aminoerbosmJava ZiriTadi mainhibirebeli neirotransmiteria 

centralur nervul sistemaSi, magram amavdroulad igi gvxvdeba sxva 

organoebSic, maT Soris pankreasis kunZulovani aparatis beta 
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ujredebSi. GAD-is mimarT antisxeulebis gansazRvra farTod gamoiyeneba 

medicinaSi Sdt1-is ganviTarebis prediqtorad da markerad. GAD-is mimarT 

antisxeulebis mgrZnobeloba Sdt1-is ganviTarebis prognozirebisas 

saerTo populaciaSi 50%-mdea (107, 197). Cvens mier Catarebul kvlevaSi 

gamovlinda, rom GAD-is mimarT autoantisxeulebis koncentraciis 

matebis sixSire sakvlev jgufSi statistikurad sarwmunod aRemateboda 

sakontrolo jgufSi igive maCvenebels (P=0.036). miRebuli Sedegi 

amyarebs hipoTezas, rom farisebri jirkvlis autoimunuri daavadebebis 

mqone pacientebi SesaZloa iyvnen Sdt1-is ganviTarebis maRali riskis 

matarebelebi. iseve, rogorc saerTo populaciaSi, janmrTel bavSvebSi 

Catarebulma kvlevebma aCvenes, rom Sdt1-is sixSire mniSvnelovnad 

matulobs pankreasis kunZulovani aparatis mimarT autoantisxeulebis 

momatebuli koncentraciis mqone pirebSi (198, 199).  

ZnT8-is mimarT antisxeulebis koncentraciis mateba iTvleba 

langerhansis kunZulovani aparatis beta ujredebis imunuri destruqciis 

specifiur markerad (200).  ZnT8 beta ujredebisTvis specifiuri 

fermentia, sadac mas Seicavs insulinis Semcveli sakretoruli 

granulebi  (94). is ZiriTadi antigenia, romelsac amoicnobs 

autoreaqtiuri CD8+ T  limfocitebi Sdt1-is ganviTarebis dros (201). ZnT8 

kodirdeba geniT SLC30A8 romelic eqspresirdeba mxolod pankreasis 

kunZulebis ujredebSi (95). kvleva BABYDIAB- Si bavSvTa 81%-s, romelTac 

SemdgomSi ganuviTardaT Sdt1, momatebuli hqondaT ZnT8-is mimarT 

autoantisxeulebis koncentracia (97). Tumca, rogorc aRmoCnda, mxolod 

ZnT8-is mimarT autonatisxeulebis mateba pankreasis kunZulovani 

aparatis sxva autoantisxeulebis koncentraciis matebis gareSe 

aRiniSneba Sdt1-is mqone pacientebis mxolod 3.4 %-Si (202). larizam 

TanaavtorebTan erTad kvlevaSi aCvenes, rom ZnT8-is mimarT 

antisxeulebis matebis sixSire pacientebSi iseTi autoimunuri 

daavadebebiT, rogoricaa autoimunuri Tireoiditi da celiakia naklebad 
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aris gamoxatuli da am pacientebSi  ZnT8-is mimarT antisxeulebis 

rutinuli skriningi rekomendirebuli ar aris. Tumca aRniSnuli 

skriningi SesaZloa rekomendirebuli iyos pacientebSi mravlobiTi 

autoimunuri daavadebebiT, pacientebSi pankreasis kunZulovani aparatis 

mimarT sxva antisxeulebis matebiT an pacientebSi saeWvo HLA genotipiT, 

rogorc endogenuri insulinis sekreciis mZime darRvevis markeri (203). 

Cvens mier Catarebulma kvlevam ver gamoavlina ZnT8-is mimarT 

antisxeulebis koncentraciis mateba autoimunuri Tireoiditis mqone 

pacientebSi. Cven vTvliT, rom ZnT8-is mimarT autoantisxeulebis 

statusis Sesaswavlad autoimunuri Tireoiditis mqone pacientebSi 

saWiroa Catardes ufro xangrZlivi kvlevebi farTo populaciaSi, farTo 

kohortiT. 

miRebuli Sedegebidan gamomdinare Cven davaskveniT, rom GAD-is mimarT 

autoantisxeulebis momatebul koncentraciaze autoimunuri Tireoiditis 

mqone pacientebis skriningma SesaZloa gamoavlinos Sdt1-is ganviTarebis 

momatebuli riskis mqone individebi. Tumca vinaidan Sdt1-is ganviTarebis 

prevencia jer kidev SeuZlebelia, am tipis skriningis aucilebloba 

sakamaToa, magram Tu gaviTvaliswinebT im garemoebas, rom Sdt1-is 

gamovlenisas arsebuli ketoacidozisa da sxva saSiSi garTulebebis 

riski mniSvnelovnad Semcirdeba  im antisxeul dadebiT pirebSi, 

romlebsac Catarebuli hqondaT skriningi pankreasis kunZulovani 

aparatis mimarT antisxeulebis momatebul koncentraciaze (204) ufro 

aqtualuri xdeba diabetis ganviTarebis risk jgufebis dadgena.  
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daskvna 

kvlevam aCvena, rom: 

 GAD antisxeulebis momatebuli koncentracia gamovlinda 

qronikuli autoimunuri Tireoiditis mqone sakvlev pacientTa 9.8%-

Si. 

 glutaminmJava dekarboqsilazas mimarT autoantisxeulebze 

pozitiuroba autoimunuri Tireoiditis mqone pacientebSi 

statistikurad sarwmunod aRemateba igive maCvenebels sakontrolo 

jgufTan SedarebiT (9.8 %, P=0.036). 

 Cveni monacemebis safuZvelze SesaZloa vivaraodoT, rom pacientebs 

autoimunuri TireoiditiT SesaZloa ganuviTardeT Sdt1 cxovrebis 

manZilze.  

 miuxedavad imisa, rom Sdt1 ganviTarebis prevencia dReisaTvis 

SeuZlebelia, mniSvnelovania gamovavlinoT sxvadasxva risk-

jgufebi.  

 individis maRal risk jgufisadmi mikuTvneba dagvexmareba Tavidan 

aviciloT Sdt1-is mwvave gamovlineba (diabeturi ketoacidozi da 

masTan dakavSirebuli garTulebebi).  

 autoimunuri Tireoiditis mqone pacientebi, romlebic pozitiurebi 

arian GAD antisxeulebze, saWiroeben naxSirwylovani cvlis 

periodul monitorings. 

 Cveni monacemebiT ZnT8 antisxeulebis koncentraciis Sefaseba 

autoimunuri  Tireoiditis mqone bavSvebSi ar warmoadgens Sdt1-is 

ganviTarebis saprognozo markers.  

 Catarebuli kvlevis Sedegebidan gamomdinare migvaCnia, rom saWiroa 

Catardes ufro xangrZlivi, prospeqtuli kvleva farTo kohortaze, 

romelic Seiswavlis autoimunuri Tireoiditis mqone pacientebSi 

pankreasis kunZulovani aparatis mimarT imunur statussa da Sdt1-
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is gamovlenis sixSires antisxeulebis momatebuli koncentraciis 

mqone pacientebSi. 
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English Summary  

 

Hashimoto's thyroiditis or chronic autoimmune thyroiditis is the most common cause of acquired 

hypothyroidism or goiter in children over 6 years of age in iodine-sufficient areas of the world.  The 

disease is genetically predisposed and family history of thyroid disorder is seen up to 30-40 % of patients. 

This condition is characterized by lymphocytic infiltration and destruction of thyroid parenchyma and 

high serum concentration of autoantibodies against thyroid tissue. Documenting high serum 

concentrations of anti-thyroid peroxidase (anti-TPO) and/or anti- thyroglobulin (anti-TG) autoantdibodies 

is sufficient to diagnose chronic autoimmune thyroiditis as the cause of a patient’s hypothyroidism. The 

prevalence of autoimmune thyroiditis (defined by characteristic echographic pattern and elevated 

concentration of anti-TPO and/or anti-TG autoantibodies) in schoolchildren is approximately   2.5 %. 

The cause of thyroid autoimmunity is a combination of genetic and environmental factors. The genetic 

factors which are associated with Hashimoto’s thyroiditis lie in the human leukocyte antigen (HLA) 

complex, while an association with cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) or a closely 

linked gene has also been described.  

Type 1 Diabetes mellitus, like autoimmune thyroiditis, is an organ – specific autoimmune disease which 

is caused by a complex interaction of genetic and environmental factors. It is reported that HLA and 

CTLA-4 polymorphism is associated with Type 1 Diabetes mellitus as well as with autoimmune thyroid 

disease. 

Most patients with newly diagnosed type 1 diabetes mellitus have elevated concentrations of auto-

antibodies  against Langerhans islet β cells. The antigens for these antibodies are insulin (IAA), glutamic 

acid decarboxylase (GADA), insulinoma associated autoantigen 2 (IA2A), and zinc transporter 8 

(ZnT8A). The auto-antibodies appear in the blood as early as 6 months of age and are detectable several 

years before the clinical manifestation of the disease. These antibodies can have both either diagnostic or 

predictive value for Type 1 diabetes mellitus.  

The incidence of type 1 diabetes has been increasing worldwide for several decades. If the incidence rate 

continue to increase on existing path, there is the risk of doubling of global incidence. 

There is large evidence that autoimmunity against the thyroid gland in patients with Type 1 diabetes 

mellitus is increased by up to 20-30 %. In contrast, little is known about anti-islet cell autoimmune status 

in patients with autoimmune thyroid disease. Therefore we evaluated the concentration of antibodies 
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against the novel antigen zinc transporter (ZnT8), which has been recently described and which is now 

used for the prediction and diagnosis of Type 1 diabetes  in patients with autoimmune thyroiditis. We 

have also examined the prevalence of antibodies against glutamic acid decarboxylase (GAD) which are 

widely used as diagnostic and predictive tool for Type 1 diabetes mellitus.  

We studied Georgian schoolaged children, up to 16 years of age who had been diagnosed as having 

chronic autoimmune thyroiditis. The patients were recruited from the  V.Iverieli Endocrinology 

Metabology Dietology Center “ENMEDIC”, a clinic which has nearly a hundred years of experience in 

the field of Endocrinology and to which patients with endocrine pathology are referred from all regions of 

Georgia. The exclusion criteria for this study were: diabetes mellitus, first degree relatives with type 1 

diabetes mellitus, other autoimmune conditions, Turner Syndrome and Down Syndrome. The diagnosis  

of chronic autoimmune thyroiditis was established by the responsible pediatric endocrinologist, confirmed 

by elevated levels of serum thyrotropin (TSH) and auto-antibodies against thyroid peroxidase and/or 

thyroglobulin. The control group was chosen from randomly selected schools in different regions of 

Georgia. The exclusion criteria for control subjects were: first degree relatives with type 1 diabetes 

mellitus and a history of thyroid disease. The serum concentration of anti-TPO and anti-TG antibodies 

were investigated in control group and were not elevated, within reference range, in all subjects recruited 

in this group. Positivity of GAD and ZnT8 antibodies were compared in two groups. 

The patient group consisted of 41 children (10 males and 31 females), aged from  6 to 16 (mean 13.15; 

median 13.00; SD 2.231). As control group there were 51 healthy subjects  (17 males and 34 females), 

age from 6 to 16 years old (mean 12,96; median 13.00; SD 2.441). 

In study group 37 of the 41 patients (90.2%) were receiving treatment with levothyroxine, three (7.3%) 

had primary hypothyroidism (without goiter) with TSH elevation (TSH values were from 11.57 to 137.42 

µIU/ml; median – 74.89), six (14.6%) had subclinical hypothyroidism (without goiter)  (TSH values were 

from 5.12 to 7.36 µIU/ml; median – 5.28), five (12.2%) had primary hypothyroidism with diffuse goiter 

(TSH values were from 15.24 to 150.01 µIU/ml; median – 37.45), 21 (51.2%) had subclinical 

hypothyroidism with diffuse goiter (TSH values were from 4.43 to 6.28 µIU/ml; median – 4.98), four 

(9.8%) had subclinical hypothyroidism with nodular goiter (TSH values were from 4.67 to 4.99 µIU/ml; 

median – 4.88), one had primary hypothyroidism with nodular goiter and one presented  with 

hyperthyroidism and diffuse goiter.  

Of the 41  patients with autoimmune thyroidities 4 (9.8 %)  were positive for GAD antibodies and their 

details are shown in Table 2. No patient was positive for ZnT8. None of the 51 control subjects was 

positive for either GAD or for ZnT8. 
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In the four GAD positive three had diffuse goiter, one had nodular goiter, among them two had primary 

hypothyroidism and two had  subclinical hypothyroidism. 

The frequency of GAD positivity in autoimune thyroiditis group  was significantly higher than in control 

subjects  (P=0.036).  

So far the GAD positive patients are under the close observation. We plan to re-evaluate the patients 

annually. The assessment of other anti islet antibodies, antibodies against adrenal glands and IgA Tissue 

Transglutaminase antibodies is also planned. 

Glutamic acid decarboxylase of 65 kDa (GAD65) is one of the major autoantigens for type 1 diabetes 

mellitus. Glutamic acid decarboxylase catalyzes the synthesis of gamma-aminobutyric acid (GABA), 

which is known as a major inhibitory neurotransmitter in the central nervous system (CNS), but it is also 

present outside the CNS. It is also found in β-cells of islets of Langerhans, but its functional role remains 

largely unknown. Antibodies to Glutamic acid decarboxylase serve as a predictor and marker of the type 

1 diabetes mellitus. The predictive sensibility of GAD antibodies for type 1 diabetes mellitus in general 

population is approximately 50 %. In our study we show, that the frequency of GAD positivity in 

autoimune thyroiditis group  was significantly higher than in control subjects  (P=0.036). Our findings 

supports the concept, that patients with autoimmune thyroid disease may be at  high risk of developing 

Type 1 diabetes mellitus, as it is concluded by the studies of healthy children from general population, 

which show marked increase of incidence of type 1 diabetes mellitus in subjects with positive serum 

antibodies against pancreatic islet cells.  

According to our findings we concluded, that the screening for GAD antibodies in patients with 

autoimmune thyroid disease may reveal  the individuals with increased risk of developing type 1 diabetes 

mellitus, however, the importance of screening autoantibodies and than follow-up of antibody positive 

patients remain controversial, as the disease cannot be prevented so far [17]. But it is still very important 

to reveal the different risk groups as recent studies reviled markedly reduced rate of diabetic ketoacidosis 

and other complications at onset of type 1 diabetes in individuals  screened for islet autoantibodies. [18].  

Conclusion:  

In the study we found that the frequency of GAD antibody positivity in Autoimmune thyroiditis patients 

was significantly higher (9.8 %, P=0.036), then in control group. Our findings supports the concept, that 

patients with autoimmune thyroid disease may develop Type 1 diabetes mellitus in future life. 

However we failed to demonstrate the similar results with ZnT8 antibodies.  
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Our finding provides the basis for longitudinal studies with multiple antibody measurement in a larger 

cohort of patients. 

Though the onset of type 1 diabetes  cannot be prevented, it is still very important to reveal the different 

risk groups as the knowledge  of the increased risk can help to prevent acute onset of the disease with 

ketoacidosis and concomitant morbidities.  
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