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тамина D и некоторыми факторами риска, в частности веро-
ятность наличия дефицита витамина D в крови весной была 
в 11 раз выше, чем осенью - отношение шансов (OR)=11.3 
95% CI (1.4-90.6); между типом работы (физическая инак-
тивация) и дефицитом витамина OR=3.5 95% CI (1.1-12.6); 
стилем одежды (закрытая одежда и головные уборы) и де-
фицитом витамина OR=8.0 95% CI (1.0 -64.1).

Результаты проведенного исследования позволяют за-
ключить, что во время менопаузы особое внимание сле-
дует уделять детерминантам уровня витамина D - пребы-
вание женщин на солнце и связанные с этим различные 
аспекты.

reziume 

sxvadasxva faqtoris gavlena qvemo qarTlis re-
gionSi mcxovrebi qalebis D vitaminis doneze 
menopauzis periodSi

1m.fanCuliZe, 2T. grZeliZe, 1r.kvanWaxaZe

1saqarTvelos universiteti; 2akaki wereTlis sa-
xelmwifo universiteti, quTaisi, saqarTvelo 

kvlevis mizans warmoadgenda qvemo qarTlis re-
gionSi mcxovreb qalTa populaciaSi menopauzis 
dros mzis sxivebis eqspoziciis gavlenis Seswavla 
D vitaminis doneze da mizez-Sedegobrivi epidemi-
ologiuri kvlevis safuZvelze efeqturi preven-
ciuli RonisZiebebis rekomendaciebis SemuSaveba. 
Catarda jvaredin-seqciuri (prevalento-

bis) kvleva q. rusTavis maRali mimarTvianobiT 
gamorCeul samedicino dawesebulebebSi. sakvlev 
populacias warmoadgenda 47-54  wlis asakis 198 
qalbatoni, romlebsac bolo 2 Tvis ganmavlobaSi 
ar miuRiaT D vitaminis Semcveli preparatebi an 

kvebiTi danamatebi. kvlevis instrumentebs war-
moadgenda standartuli kiTxvari, sadac D vi-
taminis doneze momqmed sxvadasxva faqtorebTan 
erTad ganisazRvra demografiuli maxasiaTeble-
bic. sisxlSi D vitaminis skriningi 99 (50%) qals 
Cautarda gvian Semodgomaze, 99 (50%) - gazaf-
xulze. 
sisxlSi D vitaminis done normis farglebSi 

(≥30ng/ml) daufiqsirda 47  (24%) respodents, uk-
marisoba (10.9-29.9 ng/ml) – 139 (70%) da deficiti 
(1-10ng/ml) - 12 (6%) respodents. sisxlSi D vita-
minis deficitiT gamovlenilTa Soris umravle-
soba (90%) iyo qalaqis macxovrebeli, maTgan 77% 
fizikur samuSaoebs asrulebs. Ria sivrceSi mo-
muSave, eTnikurad azerbaijanel da Semodgomaze 
gamokvleul arcerT respodents sisxlSi D vi-
taminis deficiti ar daufiqsirda. bivariaciuli 
analiziT gamovlinda statistikurad sarwmuno 
korelacia D vitaminis donis deficitsa da zo-
gierT riskis-faqtors Soris, kerZod, gazafxul-
ze sisxlSi D vitaminis donis deficitis arse-
bobis alabaToba 11-jer aRemateba Semodgomisas 
- Sansebis Tanafardoba (OR)=11.3 95%CI (1.4-90.6); 
samuSaos tips (nakleb fizikur datvirTvas) 
da D vitaminis donis deficits Soris (OR)= 3.5 
95%CI (1.1-12.6); Cacmis stils (daxuruli samosis 
da Tavsafris matarebeli pirebi) da D vitaminis 
donis deficits Soris (OR)= 8.0 95%CI (1.0 -64.1). 
Catarebuli kvlevis Sedegebze dayrdnobiT av-

torebs gamotanili aqvT daskvna, rom sisxlSi D 
vitaminis deficitis zemoaRniSnul faqtorebTan 
korelaciis gaTvaliswinebiT ganakuTrebuli yu-
radReba unda gamaxvildes klimaqsis periodSi D 
vitaminis doneze momqmed iseT determinantebze, 
rogoricaa mzis qveS yofnis eqspozicia da mas-
Tan dakavSirebuli sxvadasxva aspeqtebi. 
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There is a growing body of evidence suggesting that the 
elderly population is characterized by chronic low-grade in-
flammation (“inflammaging”), which is may contribute to the 
development of cardiovascular, autoimmune, cancerous and 
other medical disorders. Age associated inflammation can be 
caused by a decrease in the level of IL-10, one of the anti-
inflammatory cytokines during aging [2,8]. IL-10 is mainly 
produced by macrophages and is responsible for suppressing 

inflammation. It inhibits macrophage activation, antigen pre-
sentation and pro-inflammatory cytokine (IL-6, TNF-α, IL-
1β) secretion and activation. Moreover, the results of various 
studies show that IL-10 attenuates the inflammation associ-
ated with aging and improves insulin signal and glucose me-
tabolism in skeletal muscle. IL-10 also is involved in patho-
genesis of many autoimmune inflammatory diseases such as 
chronic inflammatory bowel disease, rheumatoid arthritis, 
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systemic lupus erythematosus, and multiple sclerosis [25]. 
Therefore, IL-10 may be one of the important biomarkers for 
the detection of inflammatory processes during aging [25]. In 
addition to its anti-inflammatory properties, the binding of 
IL-10 to adipose tissue is very important. In rats, IL-10 also 
affects adipocytes and may be considered as a therapeutic 
agent for the prevention of age-related glucose metabolism. 
Adipocytes, which increase in overweight individuals, syn-
thesize various adipokines that directly or indirectly affect 
the number and balance of cytokines, which in turn further 
aggravates the inflammatory status.

Circulating resistin is one of the pleiotropic adipokine, 
impairing endocrine, paracrine and autocrine mechanisms. It 
participates in inflammation, as well as in pathologic process-
es such as endothelial dysfunction, thrombosis, angiogenesis 
and smooth-muscle cell damage [1,10,20,26]. 

Expression and secretion of resistin by mononuclear cells 
is due to inflammatory factors [22] that increase circulating 
resistin levels. A vicious circle is formed where resistin exac-
erbates inflammation [16,27]. It is also involved in develop-
ing atherosclerotic and cardiovascular diseases [3,7,13,18], 
non-alcoholic fatty liver, osteoporosis, cancer, asthma, Crohn 
disease, chronic kidney failure, metabolic and autoimmune 
pathologies (Diabetes mellitus type 2, systemic lupus erythe-
matosus [13].

Resistin expression in cancer cells is associated with their 
aggressive nature [9]. Moreover, resistin regulates the pro-
duction of MMPs and the secretion of VEGF, which is impor-
tant in the process of neoangiogenesis and metastasis [18].  

Moreover, several studies have found that metabolic disor-
ders are less likely to be detected in the children of centenar-
ians expressed lower prevalence of metabolic disturbances 
compared with age-matched control group [23]. According to 
Ostan et al. children of centenarians showed more “healthy 
aging” and different metabolic disruptions [15,29]. Regu-
lation of circulating adipokines, cytokines and metabolic 
mediators was also diverse compared with children of non-
long-lived parents. In addition, it is supposed that protec-
tive phenotype against metabolic disturbances and insulin 
resistance could be inherited from long-lived parents and be 
relevant for healthy aging process. Although metabolic dis-
turbances were equally shown in offspring of centenarians 
and control group, children of long-lived parents with meta-
bolic defects appeared healthier and their resistin levels were 
lower.  Centenarian offspring with MetS had lower grade of 
resistin compared with a control group, but there was no dif-
ference between other inflammatory mediators(CRP, IL-6, 
TNF-α and TGF-β1), adiponectin, leptin, IGF-1, leptin-adi-
ponectin ratio and resistin-IGF-1 ratio. 

Based on above mentioned, the goal of our research was to 
study age-related changes in the anti-inflammatory cytokine 
IL-10 and adipokine circulating levels and their potential as-
sociation.

Material and methods. The study was carried out on 150 
apparently healthy volunteers (from 20 to 90 years old) in the 
Institute of Medical Biotechnology and Department of Im-
munology, Tbilisi State Medical University. Data were col-
lected for each individual using a special questionnaire on 
age, sex, education, occupation, income, cigarette and alco-
hol consumption, physical activity, diet, body weight, height, 
transmitted infectious and chronic diseases, medical treat-
ment, reproductive history in women. Individuals who were 
users of immunosuppressive drugs or alcohol and/or had pa-

thologies affecting the immune system (infectious diseases, 
tumors, autoimmune and inflammatory pathologies, chronic 
liver pathologies, diabetes and asthma) were not included in 
the study. The study was conducted in accordance with the 
terms of the Helsinki Ethics Commission and was approved 
by the Bioethics Commission of the Tbilisi State Medical 
University. Each individual’s participation was voluntary and 
confirmed by the signature on the questionnaire. 

Blood samples Collection. Blood samples were collected 
in vacutainers (10ml) in the morning after an overnight fast. 
Samples had been centrifuged at 1500-x g for 15 min, and 
plasma was aliquoted at 1 ml portions and was kept frozen   
-80C until their use in immunoassay. 

Plasma levels of IL-10 and resistin were measured using 
commercial ELISA set (Thermofisher scientific, USA) ac-
cording to the protocol. This assay employs the quantitative 
sandwich enzyme-immunoassay technique. The intra assay 
coefficient of variation was less than 5% and interassay coef-
ficient of variation was 6%. Every sample was conducted in 
pairs and the mean value was used. 

The general strategy of the quantitative traits analysis was 
included the following main stages: 1. Preliminary descrip-
tive statistics. 2. Evaluation of statistically independent fac-
tors of the dependent variables. 

Preliminary statistical calculations were performed by 
means of the STATISTICA 13.0 PC statistical package (Stat-
soft, Inc, USA). Initial analyses revealed that the biochemical 
indices were not distributed normally. Therefore, data were 
log transformed in the following analyses. To select potential 
covariates for the statistical analysis, all data were scanned 
for correlations with age, gender, body height, weight, and 
blood pressure. To make our study comparable to those re-
ported by others men and women were divided into two age 
groups: I - ≤60 years; II - >60 years. Values of each vari-
able that were not normally distributed therefore were log-
transformed prior to analysis. A P-value of 0.05 or less was 
deemed significant for all analyses. 

Results and discussion. In the first stage of the statistical 
analysis the studied biochemical parameters were scanned by 
gender. The results of the obtained descriptive statistics are 
presented in Table 1, where all data are shown in the original 
units according to gender before their logarithmic transfor-
mation. The results of our study correspond to the standards 
of healthy individuals offered by the immunoenzyme kits 
used in the study and fit within the norm.

The results of analysis revealed that there’s a statistically 
reliable difference in every parameter between female and 
male except of resistin (table 1). In addition, it is important to 
note that an increase in IL-10 is observed in postmenopausal 
women (P<0.05, Figure 1).

In the next phase of the study, the correlation between IL-
10 and resistin plasma levels with age and other anthropometric 
parameters (weight, height, SBP, DBP) was evaluated.No statis-
tically significant positive correlation was found between circu-
lating IL-10 and age in both groups (P>0.05). However, the level 
of IL-10 in postmenopausal women shows an increasing trend. 
It should be noted that IL-10 levels in men correlated reliably 
with height and diastolic blood pressure readings (Table 2).

At the final stage of statistical analysis, the relationship be-
tween IL-10 and resistin was assessed in various groups. The 
results indicate that there is a direct statistically significant 
correlation between these studied variables only in women 
(Table 3).
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Table 1. Descriptive statistics of studied traits according to gender
Mean±SD

(Min–Max)
Total Men Women

Age 57.373±16.696
(21.000 - 83.00)

58.429±14.154
(24.000±78.00)

57.012±17.55
(21.000±83.00) NS

Height 167.600±6.832
(155.000-193.00)

175.429±5.978
(165.000±193.00)

164.927±4.74
(155.000±176.00) P<0.05

Weight 77.827±16.736
(38.000-121.00)

87.286±18.439
(51.000-121.00)

74.598±14.90
(38.000-113.00) P<0.05

SPB 132.817±17.151
(100.000-180.00)

139.444±18.867
(101.000-180.00)

130.634±16.08
(100.000-180.00) P<0.05

DPB 77.606±9.956
(55.000-105.00)

82.556±11.085
(65.000±105.00)

75.976±9.05
(55.000±101.00) P<0.05

IL-10 4.209±10.498
(1.211-66.55)

1.848±0.683
(1.385-4.58)

5.147±12.30
(1.211-66.55) P<0.05

Resistin 1447.261±757.076
(436.830-4883.19)

1414.554±614.043
(668.550-2899.46)

1469.934±812.63
(436.830-4883.19) NS
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Fig. 1. Interleukin-10 levels in pre- and postmenopausal 
women

Fig. 2. Age and gender related changes of circulating resistin 

Table 2. Relationship between IL-10 and resistin plasma levels according to gender

Parameters
Total Men Women

IL-10 Resistin IL-10 Resistin IL-10 Resistin

Age .0163
p=.886

.0256
p=.823

-.0912
p=.687

-.2507
p=.260

.0154
p=.908

.1281
p=.342

Height -.0006
p=.996

.0312
p=.785

.5889
p=.004

.0431
p=.849

.1518
p=.255

.0381
p=.778

Weight -.0291
p=.798

-.0181
p=.874

.2642
p=.235

-.0112
p=.960

.0055
p=.967

-.0244
p=.857

Systolic blood pressure -.1425
p=.213

.0915
p=.428

.2852
p=.210

-.1733
p=.452

-.1627
p=.222

.2101
p=.117

Diastolic blood pressure -.0862
p=.453

-.0158
p=.891

.4662
p=.033

-.0865
p=.709

-.1158
p=.387

-.0577
p=.670

Table 3. Correlation between IL-10 and resistin considering sex
Resistin

Total Men Women

IL-10 .1946
p=.084

-.2751
p=.215

.2537
p=.050
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To our knowledge, this is the first study to demonstrate 
that the IL-10 is correlated with the resistin levels in post-
menopausal women. IL-10 produced by a variety of immune 
cells, including macrophages, dendritic cells, T cells, and B 
cells [4] and is classically known to have anti-inflammatory 
properties. For example, it inhibits the action of Th1 cells 
by reducing the levels of various cytokines, including IL-6, 
interferon (IFN)-γ, and TNF-α [4]. Therefore, IL-10 is wide-
ly studied cytokine as well as an attractive candidate for the 
treatment of inflammatory diseases [30]. However, the role 
of IL-10 in white adipose tissue (WAT) metabolism as well 
as in the regulation of insulin sensitivity is controversial. 
A few experimental studies showed that IL-10 is increased 
in obesity [5,19], while after markedly reduction of WAT 
fat mass (very low-calorie diet and bariatric surgery) IL-10 
levels downregulated [6]. Also, some studies suggested that 
anti-inflammatory properties of IL-10 can be associated with 
adipose tissue macrophages M2 polarization [14,31]. On the 
other hand, IL-10 ablation didn’t lead to the insulin resis-
tance, so it’s importance in preventing or decreasing inflam-
mation in the case of obesity wasn’t confirmed [11,21].  

Resistin is a fat-derived hormone that has anti-inflamma-
tory properties [24]. It inhibits the expression of nitric oxide 
by endothelium, increases endothelial permeability, increases 
the expression of adhesive molecules and oxidative stress, 
and activates smooth muscle cell proliferation and migration. 
Resistin causes endothelial dysfunction leading to vascu-
lar abnormalities [12]. Several studies reported that resistin 
has an important role in different inflammatory conditions 
like ankylosing spondylitis, rheumatoid arthritis and others 
[17,32].

Despite experimental studies typically conducted in mouse 
models, further research in humans is needed, as direct inter-
polation of the results from experimental research on mice to 
humans is not easy.

Our study has several limitations, first of all the number 
of studied individuals, second - we have used frozen plasma. 
However, our finding is the first very important effort for 
clarification the direct association between IL-10 and resistin 
levels.  
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SUMMARY

ASSOCIATION OF IL-10 AND RESISTIN IN APPARENT-
LY HEALTHY ELDERLY POPULATION

Jgarkava M., Pantsulaia I., Rukhadze R., Karanadze N., 
Chikovani T.

Tbilisi State Medical University, Vl. Bakhutashvili Institute of 
Medical Biotechnology, Georgia

There is a growing body of evidence suggesting that the el-
derly population is characterized by chronic low-grade inflam-
mation (“inflammaging”). Age associated inflammation can be 
caused by a decrease in the level of IL-10, one of the anti-in-
flammatory cytokines during aging. The binding of IL-10 to adi-
pose tissue is very important. In rats, IL-10 has also been shown 
to effect on adipocytes and may be considered as a therapeutic 
agent for the prevention of age-related glucose metabolism. Adi-
pocytes, which increase in overweight individuals, synthesize 
various adipokines that directly or indirectly affect the number 
and balance of cytokines, which in turn further aggravates the 
inflammatory status.

The goal of our research was to study age-related changes of 
plasma levels of IL-10 and pleiotropic resistin and their poten-
tial association.

The study was carried out on 150 apparently healthy volun-
teers (from 20 to 90 years old). Anthropometric data were col-
lected for each individual using a special questionnaire. Individ-
uals who had pathologies affecting the immune system were not 
included in the study. Plasma levels of IL-10 and resistin were 
measured using commercial ELISA set (Thermofisher scientific, 
USA) according to the protocol.

The results revealed that there is a statistically significant dif-
ference in every parameter between female and male except of 
resistin. IL-10 levels are elevated in postmenopausal women 

(P< 0.05). While in men il-10 correlated reliably with height and 
diastolic blood pressure. The results indicate a direct statistically 
significant correlation between IL-10 and resistin only in post-
menopausal women.

To our knowledge, this is the first study to demonstrate that 
the IL-10 is correlated with the resistin levels in postmenopausal 
women. 

Keywords: aging, IL-10, resistin.

РЕЗЮМЕ

ВЗАИМОСВЯЗЬ ИНТЕРЛЕЙКИНА-10 И РЕЗИСТИНА 
У ЗДОРОВОГО НАСЕЛЕНИЯ

Джгаркава М.В., Панцулая И.Дж., Рухадзе Р.Г., 
Каранадзе Н.А., Чиковани Т.И.

Институт медицинской биотехнологии им. Вл. Бахуташ-
вили, Тбилисский государственный медицинский универси-
тет, Грузия

В последние годы все более доступны данные, сви-
детельствующие, что наличие хронического воспале-
ния слабой степени характерно для пожилых людей. 
Воспалительное старение может быть вызвано в про-
цессе старения уменьшением количества одного из 
противовоспалительных цитокинов - интерлейкина-10. 
Взаимосвязь интерлейкина-10 с жировой тканью чрез-
вычайно значима. Эксперименты на крысах показали 
способность влияния интерлейкина-10 на адипоциты и 
позволяют предположить, что его можно использовать 
для предотвращения возрастных изменений метабо-
лизма глюкозы. Адипоциты, количество которых зна-
чительно увеличивается при ожирении, синтезируют 
различные адипокины, прямо или косвенно влияющие 
на баланс цитокинов, что, в свою очередь, усугубляет 
воспалительное состояние.

Целью исследования явилось определение возраст-
ного изменения уровня интерлейкина-10 и резистина в 
плазме и выявление возможной корреляции между ними.

Исследование проведено на 150 практически здоро-
вых добровольцах в возрасте от 20 до 90 лет. Данные 
собирались с помощью специального вопросника. В ис-
следование не включали индивидов, которые принимали 
иммунодепрессанты, алкоголь и/или имели заболевания 
иммунной системы. Уровни интерлейкина-10 и резисти-
на в плазме измеряли с помощью ELISA (Thermofisher 
Scientific, США) согласно протоколу.

Результаты исследования показали, что существует ста-
тистически значимая разница между всеми параметрами 
у женщин и мужчин. Исключение составляет уровень ре-
зистина в плазме. Повышение концентрации интерлейки-
на-10 наблюдалось у женщин в постменопаузном периоде 
(P<0,05). Количество интерлейкина-10 у мужчин корре-
лировало с ростом и показателями диастолического арте-
риального давления. Результаты подтверждают наличие 
статистически значимой корреляции между резистином и 
интерлейкином-10 только у женщин.

Настоящее исследование является первым, подтверждаю-
щим наличие достоверной связи между интерлейкином-10 
и резистином у женщин после 60 лет.
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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.


