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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

interleikin-10-s da rezistinis urTierTkvSiri 
janmrTel populaciaSi

m.jRarkava, i.fanculaia, r.ruxaZe, 
n.karanaZe, T.Ciqovani

vl.baxutaSvilis sax. samedicino bioteqnologi-
is instituti, Tbilisis saxelmwifo samedicino 
universiteti, saqarTvelo

ukanasknel wlebSi matulobs asakovan popula-
ciaSi dabali xarisxis qronikuli anTebis arse-
bobis damadasturebeli monacemebi. asakTan asoci-
rebuli anTebiTi procesi SesaZloa gamowveuli 
iyos erT-erTi anTebissawinaaRmdego citokinis 
- interleikin-10-is raodenobis cvlilebiT. aRsa-
niSnavia aseve interleikin-10-s kavSiri cximovan 
qsovilTan. kerZod, in vivo eqsperimentSi gamov-
linda interleikin-10-is gavlena adipocitebze 
da navaraudebia, rom is, SesaZloa, gamoyenebuli 
iyos asakTan dakavSirebuli glukozis metabo-
lizmis cvlilebebis prevenciisaTvis. adipo-
citebi, romelTa raodenoba mniSvnelovnad aris 
momatebuli simsuqnis dros, asinTezebs sxvadasxva 
adipokins, rac pirdapir an arapirdapir gavlenas 
axdens citokinebis balansze, rac, Tavis mxriv, an-
TebiTi mdgomareobis damZimebas ganapirobebs. 

kvlevis mizans warmoadgenda plazmaSi inter-
leikin-10-isa da rezistinis raodenobis asakze 
damokidebuli cvlilebebis Seswavla da maT So-
ris SesaZlo urTierTkavSiris dadgena.
kvleva Catarda 150 praqtikulad janmrTel mo-

xaliseze 20-dan 90 wlamde. monacemebi TiToeul 
individze Segrovda specialuri kiTxvaris meS-
veobiT. kvlevaSi ar iyvnen CarTuli pirebi, rom-
lebic moixmardnen imunosupresiul wamlebs, 
alkohols da/an aReniSnebodaT imunuri sistemis 
daavadebebi. interleikin-10-is da rezistinis ra-
odenoba plazmaSi izomeboda imunofermentuli 
meTodiT protokolis Sesabamisad (Thermofisher 
scientific, USA). 
kvlevis Sedegebma aCvena, rom qalebsa da mama-

kacebSi, plazmaSi rezistinis Semcvelobis garda, 
yvela Seswavlili parametri statistikurad sar-
wmunod gansxvavdeba. interleikin-10-s raodeno-
bis mateba aRiniSneboda postmenopauzur qalebSi 
(P<0.05). interleikin-10-s done mamakacebSi kore-
lirebda simaRlesa da sisxlis diastoluri 
wnevis maCveneblebTan. miRebuli Sedegebi adas-
turebs rezistinsa da interleikin-10-s Soris 
statistikurad sarwmuno korelaciis arsebobas 
mxolod qalebSi. 
ramdenadac CvenTvis aris cnobili, winamdebare 

kvleva aris pirveli naSromi, romelic adasturebs 
interleikin-10-s da rezistinis sarwmuno urTi-
erTkavSirs postmenopauzuri periodis qalebSi.
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Georgia and Armenia are situated at the juncture of Eastern 
Europe and Western Asia. Bordering to countries with a known 
high prevalence of thalassemias (Turkey, Iran, Azerbaijan), they 
represent the Northern rim of the so-called thalassemia belt. 
There is scarce literature about the prevalence of thalassemias 
in Georgia and Armenia, and the publications are mainly case 
reports [1-6]. The aim of the present study was to review ex-
isting data and to analyze the spectrum and carrier frequency 
of 21 α-globin and 47 β-globin mutations in random population 
samples from both countries.

Material and methods. Blood samples were obtained 
from 202 Georgian and 190 Armenian individuals without 
symptoms or reported family history of thalassemia. Geor-

gian samples came from unselected newborns, whose heel 
had been pricked to collect blood drops on filter cards (Pro-
tein Saver Cards, Whatman, UK) at various hospitals in Tbili-
si. Armenian samples were collected from 190 consecutive 
adult patients (16-84 years old) visiting the Center of Medi-
cal Genetics and Primary Health Care in Yerevan for various 
medical reasons. None of them had hematological abnormali-
ties indicating a hemoglobinopathy. The present study was 
approved by the local ethics committees of Yerevan State 
Medical University and Tbilisi State Medical University and 
is in accordance with the latest version of the Declaration of 
Helsinki. Patients or parents of newborns provided appropri-
ate informed consent.
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Fig. 1. Teststrip showing a heterozygous beta-globin codon 8 (-AA) mutation

DNA was prepared from fresh and dried blood using the 
GenXtract Blood DNA Extraction System (ViennaLab Diag-
nostics, Vienna, Austria) and further analyzed by PCR and re-
verse-hybridization [7,8]. Alpha-globin StripAssay (ViennaLab 
Diagnostics) was used to test for 21 α-globin mutations: -3.7; 
-4.2; --20.5; --MED; --SEA; --THAI; --FIL; anti-3.7 gene trip-
lication; cd 14 [α1, G>A]; cd 59 [α1, G>A] Hb Adana; initia-
tion cd [T>C]; cd 19 [-G]; IVS1-5nt; cd 59 [α2, G>A]; cd 125 
[T>C] Hb Quong Sze; cd 142 [T>C] Hb Constant Spring; cd 
142 [T>A] Hb Icaria; cd 142 [A>T] Hb Pakse; cd 142 [A>C] 
Hb Koya Dora; polyA-1 [AATAAA>AATAAG]; polyA-2 
[AATAAA>AATGAA]. Beta-globin StripAssays (ViennaLab 
Diagnostics) were used to analyze 47 β-globin mutations: -101 
[C>T], -87 [C>G], -31 [A>G], -30 [T>A], -29 [A>G], -28 
[A>G], cap+1 [A>C], initiation cd [ATG>AGG], cd 5 [-CT], 

cd 6 [G>A] HbC, cd 6 [A>T] HbS, cd 6 [-A], cd 8 [-AA], cd 
8/9 [+G], cd 15 [TGG>TGA], cd 15 [TGG>TAG], cd 16 [-C], 
cd 17 [A>T], cd 19 [A>G], cd 22 [7bp del], cd 26 [G>A] HbE, 
cd 27 [G>T], cd 27/28 [+C], cd 30 [G>C], IVS 1.1 [G>A], IVS 
1.1 [G>T], IVS 1.5 [G>C], IVS 1.6 [T>C], IVS 1.110 [G>A], 
IVS 1.116 [T>G], IVS 1.130 [G>C], IVS 1-25 [25bp del], cd 
36/37 [-T], cd 39 [C>T], cd 41/42 [-TTCT], cd 43 [G>T], cd 44 
[-C], cd 71/72 [+A], cd 89/90 [-GT], cd 90 [G>T], cd 95 [+A], 
IVS 2.1 [G>A], IVS 2.654 [C>T], IVS 2.745 [C>G], IVS 2.848 
[C>A], cd 121 [G>T], 619bp del.

Results and discussion. The overall 392 subjects donating 
blood for our study were randomly selected within major medi-
cal centers, and thus are likely to represent a good cross-section 
of the Georgian and Armenian population. Our genotyping re-
sults are summarized in Table.
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Fig. 2. Teststrip showing a heterozygous alpha.globin -3.7 single gene deletion

Table. Alpha- and Beta-globin StripAssay results from 190 Armenian and 202 Georgian subjects
Armenia (N = 190) Georgia (N = 202)

Mutations found N Carrier
frequency N Carrier

frequency
alpha-globin 9 4.74% 4 1.78%

-3.7 single gene deletion 3 2
-4.2 single gene deletion 1 -
anti -3.7 gene triplication 5 1

polyA-2 (AATAAA>AATAAG) - 1
beta-globin 1 0.53% - -

codon 8 (-AA) 1 -

Out of 190 Armenian samples, 9 harboured α-globin muta-
tions (4.74%) and one carried a β-globin mutation (0.53%). The 
anti-3.7 α-globin gene triplication was most common and ob-
served in 5 samples. The -3.7 deletion occurred in 3 and the -4.2 
deletion in one subject, all in a heterozygous state. One sample 

contained a heterozygous β-globin codon 8 (-AA) mutation. In 
202 samples from Georgia only 4 α-globin mutations could be 
identified (1.78%). Two of them were heterozygous -3.7 dele-
tions, and one each the polyA-2 [AATAAA>AATGAA] mu-
tation and the anti-3.7 α-globin gene triplication. Alpha- and 
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Beta-globin StripAssays proved to be a simple and reliable tool 
for the comprehensive genotyping of a large number of fresh or 
dried blood samples collected at multiple centers.

Compared to countries in the region that are considered part 
of the thalassemia belt, among them Turkey, Syria, Iran, Iraq 
and Azerbaijan, the prevalence of α-globin and β-globin muta-
tions in our Georgian and Armenian cohorts was low [9-19]. The 
mutation spectrum, on the other hand, resembled well previous 
reports from those countries. The -3.7 and -4.2 deletions, the 
anti-3,7 triplication and the poly-A2 (Turkish Type) variant are 
among the most common α-globin mutations in all of them. 
Codon 8 [-AA] was reported to be the most common β-globin 
mutation in Azerbaijan [17-19]. Our present study represents a 
first comprehensive investigation of thalassemia genetics in the 
Southern Caucasian region. Further insight will be gained by 
testing underlying mutations in patients with abnormal hemato-
logical parameters or a known history of thalassemia.
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Georgia and Armenia are situated at the northern rim of the thal-
assemia belt and bordering to countries with a known high preva-
lence of thalassemias. 

In this study we assessed the carrier frequency and potential spec-
trum of alpha- and beta-globin mutations among 202 and 190 un-
selected Georgian and Armenian subjects, respectively. We found 
four alpha-globin mutations (-3.7del, -4.2del, anti-3.7 triplication, 
poly-A2) in 9 Armenians (4.74%) and 4 Georgians (1.78%). The 
heterozygous beta-globin codon 8 [-AA] mutation was detected 
in one individual from Armenia only. Overall, carrier frequencies 
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seem to be low in both countries, supporting the notion that thalas-
semias are not a major health problem there.

Keywords: alpha- and beta-globin mutations, thalassemias.
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ГРУЗИИ И АРМЕНИИ 
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Грузия и Армения расположены на северном краю пояса 
талассемии и граничат со странами с высокой распростра-
ненностью талассемии. 

Целью исследования явилось установление частоты и 
потенциального спектра мутаций альфа- и бета-глобинов в 
Грузии и Армении. 

Обследованы 202 и 190 субъектов. Обнаружены четыре 
мутации альфа-глобина (-3.7del, -4.2del, трипликация анти-
3.7, поли-A2) у 9 (4,74%) армян и 4 (1,78%) грузин. Гете-
розиготная мутация кодона 8 [-AA] бета-глобина выявлена 
только у одного жителя Армении. Частота распространения 
талассемии в обеих странах является низкой, подтверждая, 
что в этих странах талассемия не является ведущей пробле-
мой здравоохранения.
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saqarTvelo da somxeTi Talasemiis sartylis 
CrdiloeT kideze mdebareoben da esazRvrebian 
im qveynebs, sadac Talasemiis maRali gavrceleba 
aRiniSneba.
kvlevis mizans warmoadgenda alfa da beta-

globinis mutaciebis sixSirisa da potenciuri 
speqtris dadgena saqarTvelosa da somxeTSi. 
gamokvleuli iyo 202 da 190 subieqti. aR-

moCnda alfa-globinis oTxi mutacia (-3.7del, 
-4.2del, anti-3.7 triplikacia, poly-A2) 9 (4.74%) so-
mexsa da 4  (1.78%) qarTvelSi. heterozigoturi 
beta-globinis kodon 8 [-AA] mutacia gamovlin-
da mxolod erT individSi somxeTSi. saerTo 
jamSi, mtareblebis sixSire saqarTvelosa da 
somxeTSi dabalia, rac miuTiTebs, rom Talase-
mia am qveynebSi jandacvis samsaxuris wamyvan 
problemas ar warmoadgens.
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Multiple sclerosis (MS) is a chronic inflammatory demyelin-
ating and degenerative disease of the central nervous system 
(CNS). It usually develops between the ages of 20 and 40 years 
and is the leading cause of non-traumatic physical disability in 
young adults [5]. The clinical picture of MS is diverse and re-
flects the localization and extent of CNS lesions [16]. First clini-
cal presentation of MS is known as clinically isolated syndrome 
(CIS). The most common form of MS is relapsing remitting 

multiple sclerosis (RRMS), characterized by alternating periods 
of relapse and remission. Eventually, many patients with RRMS 
deteriorate gradually and transition to secondary progressive 
MS (SPMS). It is estimated that about 15% of patients develop 
primary progressive MS (PPMS), characterized by worsening 
neurologic function from the onset of disease [16].

Over the past few decades, cognitive impairment (CI) has been 
recognized as an important feature of the disease. According to 


