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TamMuHa D 1 HeKOTOpbIMU (haKTOpaMM PHCKA, B YaCTHOCTH BEPO-
STHOCTB HaNM4Ks AeduunTa BuTaMuua D B KpOBH BeCHOM Oblia
B 11 pa3 BhIlIe, YeM OCEeHbIO - OTHOIICHUE mancoB (OR)=11.3
95% CI (1.4-90.6); mexay THHOM padoThI ((pHU3nuecKas HHaAK-
TuBanwms) u aepurmurom Butamuaa OR=3.5 95% CI (1.1-12.6);
CTHJIEM OZICXKIbI (3aKpbITasi OACKIA U TOJIOBHBIE YOOPHI) H Jie-
¢unmrom Butamuaa OR=8.0 95% CI (1.0 -64.1).

PesynbraThl IPOBEIEHHOTO HCCISIOBAHUS MO3BOJISIIOT 3a-
KJIIOYUTh, YTO BO BPEMsI MEHOIAy3bl 0c000e BHUMaHHUE Ce-
JyeT YIAeJsTh AeTepMUHAHTAM YPOBHS BUTaMuHa D - mpeObi-
BaHME KCHIIMH Ha COJHIIC U CBS3aHHbBIC C DTUM pa3iIHuHbIC
ACTICKTBI.
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ASSOCIATION OF IL-10 AND RESISTIN IN APPARENTLY HEALTHY ELDERLY POPULATION

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

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

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
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inflammation. It inhibits macrophage activation, antigen pre-
sentation and pro-inflammatory cytokine (IL-6, TNF-a, IL-
1B) 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-a and TGF-B1), 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-
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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 Kkits
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).



GEORGIAN MEDICAL NEWS

No 9 (318) 2021
Table 1. Descriptive statistics of studied traits according to gender
Mean=SD
(Min—-Max)
Total Men Women
Age 57.373+16.696 58.429+14.154 57.012+17.55 NS
& (21.000 - 83.00) (24.000+78.00) (21.00083.00)
Heieht 167.600+£6.832 175.429+£5.978 164.927+4.74 P<0.05
& (155.000-193.00) (165.000193.00) (155.000176.00) :
. 77.827+16.736 87.286+18.439 74.598+14.90
Weight (38.000-121.00) (51.000-121.00) (38.000-113.00) P<0.05
132.817£17.151 139.444+18.867 130.634+£16.08
SPB (100.000-180.00) (101.000-180.00) (100.000-180.00) P<0.05
DPB 77.606+9.956 82.556+11.085 75.976+9.05 P<0.05
(55.000-105.00) (65.000105.00) (55.000101.00)
4.209+10.498 1.848+0.683 5.147£12.30
IL-10 (1.211-66.55) (1.385-4.58) (1.211-66.55) P<0.05
Resistin 1447.261£757.076 1414.554+614.043 1469.934+812.63 NS
(436.830-4883.19) (668.550-2899.46) (436.830-4883.19)
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Fig. 2. Age and gender related changes of circulating resistin
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Table 2. Relationship between IL-10 and resistin plasma levels according to gender
Total Men ‘Women
Parameters
IL-10 Resistin IL-10 Resistin IL-10 Resistin
Ace .0163 .0256 -.0912 -.2507 .0154 1281
& p=.886 p=.823 p=.687 p=260 p=.908 p=.342
Height -.0006 .0312 .5889 .0431 1518 .0381
& p=.996 p=.785 p=.004 p=.849 p=255 p=778
Weight -.0291 -.0181 2642 -0112 .0055 -.0244
& p=.798 p=.874 p=235 p=.960 p=.967 p=857
Svstolic blood pressure -.1425 .0915 2852 -.1733 -.1627 2101
Y P p=213 p=.428 p=210 p=.452 p=222 p=.117
Diastolic blood pressure -.0862 -.0158 4662 -.0865 -.1158 -.0577
pressu p=.453 p=-891 p=.033 p=.709 p=387 p=.670
Table 3. Correlation between IL-10 and resistin considering sex
Resistin
Total Men Women
.1946 -2751 2537
IL-10 p=.084 p=215 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 Thl cells
by reducing the levels of various cytokines, including IL-6,
interferon (IFN)-y, and TNF-a [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 1., Rukhadze R., Karanadze N.,
Chikovani T.

Thilisi State Medical University, VI. 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
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(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.
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B3AUMOCBS3b HHTEPTEMKWUHA-10 U PE3SUCTHHA
Y 31I0POBOI'O HACEJIEHUSI

JLxrapkasa M.B., [lannyaas U./Ix., Pyxagze P.I',
Kapananse H.A., YuxoBanu T.U.

Hnemumym meduyunckoti duomexnonozuu um. Ba. baxymauw-
eunu, Tounucckuii 20cyoapcmeenulii MeOUYUHCKUU YHUBEPCU-
mem, I py3us

B mociiegnue roasl Bce 0ojiee DOCTYNHBI AaHHbIE, CBU-
JIeTEeJIbCTBYIONINE, YTO HAJIUYUE XPOHUYECKOro BOCIHaje-
HUs ¢J1a0OW CTENEeHM XapaKTePHO I IMOXKHUIBIX JIIOICH.
BocnanurenpHoe cTapeHUE MOXKET OBITh BBI3BAHO B MPO-
ecce CTapeHUs YMEHbIICHHEM KOJIHUYECTBA OAHOTO U3
NPOTHBOBOCHAIUTEIbHBIX IUTOKMHOB - HHTEepieKnHa-10.
BzaumocBs3be nnTepielkuna-10 ¢ )KUpOBOH TKaHBIO Upe3-
BBIYAMHO 3HaYyMMa. DKCIEPUMEHTBhl Ha KpbICaX IOKa3ajin
CIMOCOOHOCTH BIMSHUS HHTEpJcHKUHA-10 HA aIUTTOIUTHI U
II03BOJIAIOT MPEANOJI0XUTh, YTO €r0 MOXHO MCIO0Jb30BaTh
JUIsL TIPEJOTBpAIEeHUs] BO3PACTHBIX H3MEHEHMH Merabo-
JM3Ma TII0KO3bl. AJIMIOLUTHI, KOJUYECTBO KOTOPBIX 3HA-
YUTEJIbHO YBEJIUUYUBACTCS IPHU OXKUPEHUU, CUHTE3UPYIOT
pa3iIuyHble aJAUIOKUHBI, IPIMO UM KOCBEHHO BIHUAIOIINE
Ha 0aJlaHC LUTOKHMHOB, YTO, B CBOIO O4Yepelb, yCyryoiser
BOCHAJIUTEIbHOE COCTOSIHUE.

Llenbto ucciaenoBaHUs SBUIOCH ONpEICICHUE BO3pPACT-
HOTO M3MEHEHHUs ypOBHs MHTepieiikuHa-10 u pe3ucTuHa B
IUIa3M€ U BBISBICHHE BO3MOXKHON KOPPEIALUU MEXTYy HUMHU.

Hccnenosanue nposeneHo Ha 150 mpakTU4yecku 310po-
BbIX JoOpoBosbLax B Bo3pacte orT 20 no 90 ner. JlaHHbIe
coOupanuch ¢ MOMOLIbIO CHEIHMAIBHOIO BONPOCHUKA. B nc-
cielloBaHUE HE BKJIIOYAJIU WHIUBUIOB, KOTOpblE NIPUHUMAIH
MMMYHO/ICIIPECCAHTBI, JIKOTOJIb W/WIIN UMeNn 3a0oJeBaHUs
UMMYHHOH cucTeMbl. YpOBHM MHTepielikuHa-10 u pe3suctu-
Ha B mia3me usMepsuin ¢ nomouibio ELISA (Thermofisher
Scientific, CIIIA) comtacHO POTOKOIY.

PesynbraThl HecaeoBaHUS 10KA3aJId, YTO CYIIECTBYET CTa-
TUCTUYECKU 3HAUMMas pa3sHHIla MEXAy BCEMH IapaMeTpaMu
y KEHUIVH U MY>X4HH. VICKIII04UeHHE COCTaBIsACT YPOBEHb pe-
3UCTHHA B I1a3Me. [IoBbIIEHNE KOHIEHTPALUU UHTEPIICHKU-
Ha-10 HabII01aI0Ch Y KEHIIUH B IOCTMEHOIIAy3HOM IIEPHOAE
(P<0,05). KonnuectBo unHTepnelikuHa-10 y MyX4uH Koppe-
JIIPOBAJIO C POCTOM M ITOKA3aTEISIMU IHACTOINYECKOTO apTe-
pUanbHOrO JAaBieHUs. Pe3ynbTaTsl MOATBEPXKAAIOT HAIUUYUE
CTAaTUCTUYECKH 3HAYUMON KOPPEIALUN MEKIY PE3UCTUHOM U
UHTEPIeHKUHOM- 10 TOJIBKO y JKEHIIHH.

Hacrosiee uccnenoBanue siBiaseTcs NePBbIM, IOATBEPKAA0-
IUM HaJIM4Ke JIOCTOBEPHON CBSI3M MEKAY MHTEpiIeHKHMHOM-10
¥ PE3UCTUHOM Y JKEHIIHH 1ocie 60 seT.
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ALPHA- AND BETA-GLOBIN GENE MUTATIONS IN GEORGIA AND ARMENIA
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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 a-globin and 47 B-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-
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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.



