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Informative value
of metabolic risk hormonal
markers in individuals
with various body mass
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Abstract. The objective of the work is to perform comprehensive evaluation of correlations between fractalkine, clusterin,
vaspin and omentin levels in the residents of Kharkiv, as representatives of Ukrainian population, related to their body mass
index, adipose tissue contents, fat accumulation degree and topography, blood insulin level, HOMA insulin resistance
index. Materials and Methods. 250 residents of Kharkiv were examined (mean age 65.48+11.86 year). Body mass index
was calculated, waist and hip circumferences were measured in the observed patients; bioimpedance technique was
used to determine adipose, relative adipose and active body cell masses; fractalkine, clusterin, vaspin, omentin and
insulin circulatory levels were determined with immunoassay technique; HOMA insulin resistance index was calculated.
Results. Obese patients demonstrated reliably (p<0.001) higher levels of blood fractalkine, clusterin, vaspin, and lower
contents of omentin compared to those with normal and excess body mass. Statistically significant (p<0.001) correlations
of the examined peptides, anthropometric features, parameters of body composition, insulin and HOMA index were
obtained. It was revealed that insulin resistant Ukrainian population representatives showed average fractalkine blood
contents at the level of (937.20+87.08) ng/mL; clusterin — (126.16+16.59) ng/mL; vaspin — (671.39+135.54) ng/mL, and
omentin (385.47+70.08) ng/mL. Clusterin, fractalkine, vaspin and omentin blood levels regression equations related to
anthropometric parameters and HOMA index were calculated. Conclusions. Correlation between the increasing body
mass (first of all due to adipose mass) and insulin and peptides blood contents which are markers of adipose tissue local
inflammation, systemic low-intense in flammation in the body and development of cardial pathology was proved for the
representatives of Ukrainian population.
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Progressive spread of obesity (OB) and se-  the urgent need to optimize diagnosis and
vere comorbidity which cause life quality im-  treatment approaches to the patients with ex-
pairment, early working capacity loss and un-  cess body weight. It is grounded scientifically
timely mortality in the population determines by the necessity to determine diagnostic cri-
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The last mentioned characteristics depend most-
ly on endocrine function of adipose tissue which
determines special features of hemodynamics, he-
mostasis, endothelial function, lipid and glucose
metabolism, degree of tissue insulin sensitivity,
plays and important role in atherosclerotic plaque
formation, its stability [4-8].

Adipose tissue excessive accumulation in
obesity causes inflammation which changes sig-
nificantly its secretory function [3], that favors
development and progressing of methabolic di-
sorders [9].

Local inflammation in adipose tissue provokes
the development of low-intensity systemic in-
flammation in the body which is one of the im-
portant constituents of atherogenesis [5].

The above mentioned processes taken into
consideration will favor optimizing the present
diagnostic medical approaches to rendering aid
to the patients with excess weight. The latter
dictates necessity to determine markers of me-
thabolic risk, which may allow to make it possi-
ble to provide comprehensive description of the
degree of adipose tissue inflammation, systemic
body inflammation, insulin resistance and risk of
cardiovascular morbidity development.

According to the up-to-date scientific research
findings, chemokines which characterize intensi-
ty of adipose tissue infiltration by lymphocytes
and macrophages, are considered to be the mar-
kers of adipose tissue inflammation activity [5].
Fractalkine may be referred to such markers.
Fractalkine has an important capacity to express
as a transmembrane protein, that allows, in con-
trast to the other chemokines, to determine its
level in blood circulation [10-13]. The results of
the research concerning fractalkine are ambigu-
ous [14-21]. Determination of fractalkine level
in representatives of Ukrainian population with
various body mass in respect to its correlations
with the markers of systemic inflammation, adi-
pose tissue deposition degree and increased risk
of comorbidity development has not been done
at all, that determines topicality of the research
aiming at it.

Glycoprotein clusterin (apoliprotein J) which
is secreted by human hepatocytes is considered to
be one of the markers of systemic inflammation.
It is supposed that any inflammation, including
that of adipose tissue in OB, may cause clusterin
increased secretion [22, 23].

Several research concerning correlations be-
tween the clusterin serum level and metabolic
syndrome components (including body mass in-
dex (BMI), visceral OB degree, blood glucose de-
gree) have been performed in the world [24]. But
their results are contradictory [25], that may be
explained by considerable differences in cohorts
of patients, who were examined [26]. In Ukraine
such works have not been performed up to date.

Chronic endocrine and cardiovascular comor-
bidity is the main negative consequence of the
metabolic disorders developed in OB patients.
Vaspin is one of adipokines which play an impor-
tant role in cardiovascular disease and diabetes
mellitus formation and progressing in the pa-
tients with excess weight [27-30]. It was revealed
that vaspin level is a predictive marker of the de-
velopment of cardiac failure in the patients with
type 2 diabetes mellitus [8], OB at post-infarc-
tion cardiosclerosis [31], metabolic syndrome in
males, coronary atherosclerosis in females [32].
Vaspin mRNA increased expression is registered
in the patients with OB, insulin resistance and
type 2 diabetes mellitus [33].

Omentin, which is a secretory protein ex-
pressed by visceral fatty tissue, is one more of
up-to-date prospective candidates for the part of
markers of adipose tissue function and increased
risk of cardiovascular comorbidity develop-
ment in the patients with excess weight [6, 34].
Omentin expression changes under conditions of
inflammation including those at OB which are
accompanied by low-grade systemic inflamma-
tion [35].

Modulation of insulin peripheral effects is con-
sidered to be the physiological meaning of this
adipokine [36]. But the value of omentin in OB
pathogenesis has not been definitely determined
yet. Some authors mention increase of its level in
OB and insulin resistance [37]. The others asso-
ciate growth of OB grade and insulin resistance
with decreased omentin level due to negative im-
pact of hyperglycemia and hyperinsulinemia on
omentin mRNA expression [38-40]. According to
the findings given by [6], the patients with type
2 diabetes mellitus and present excess body mass
(excBM) or OB, with different degree of vascular
complications, demonstrate no significant altera-
tions in omentin blood serum concentration.

Role of omentin in the development of OB
comorbidity, first of all, in cardiovascular sys-
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tem and type 2 diabetes mellitus, is a topical is-
sue. Nowadays, single researches have proved
compensatory character of omentin influence on
vascular complications in type 2 diabetes melli-
tus [41]. The role of omentin in chronic cardiac
failure development and progressing in the pa-
tients with post-infarction cardiosclerosis and
accompanying type 2 diabetes mellitus is proven:
it is considered a new predictor for risk stratifica-
tion of heart failure development in the patients
of such cohort [8].

At the same time, correlations of circulatory
omentin and vaspin levels related to the markers
of adipose tissue inflammation and systemic body
inflammation, parameters of metabolic syndrome
in representatives of Ukarinian population were
not studied at all.

The objective of this work is to perform com-
prehensive evaluation of fractalkine, clusterin,
vaspin and omentin levels correlation in Kharkiv
City inhabitants, as representatives of Ukrainian
population, related to the body mass index, adi-
pose tissue contents, degree and topography of
its deposition, blood insulin level, HOMA insulin
resistance index.

Material and Methods

250 patients (mean age 65.48+11.86 year)
were examined. All the observed individuals
were measured for their body mass, and their
body mass index (BMI) was calculated; waist
(WC) and hip circumferences (HC) (cm) were
measured.

According to the BMI value, 4 groups of the
examined patients were formed:

group 1 — patients with excess body mass (exc

BM) — (n=62 patients; m/f=46,/16);

group 2 — patients with OB, grade 1 — (n=59

patients; m/f=39/20);

group 3 — patients with OB, grade 2 — (n=45

patients; m/f=23/22);

group 4 — patients with OB, grade 3 — (n = 40

patients; m/f=17/23).

Control group included 44 practically healthy
individuals with normal body mass (nBM) (m/
f=18,/26).

The following body composition parameters
as adipose tissue mass (AM) and active body
cell mass (ACM) (mass of all cells with subtrac-
ted fatty mass, where metabolic processes are
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in progress) were determined by bioimpedance
method with software-hardware complex «Dia-
mant-AIST-IRGT» (Diamant, CJSC) [42]. Re-
lative adipose mass (% AM) was calculated by
the formula: (adipose mass / body mass (AM/
BM)* 100%).

Fractalkine, clusterin, vaspin and omentin
circulatory levels were determined by immuno-
assay technique with Human Fractalkine ELISA
Kit; Human / Mouse / Rat Vaspin Enzyme Im-
munoassay Kit («RayBio®», Georgia) and com-
mercial test-systems Human Clusterin ELISA,
Human Omentin-1 ELISA («BioVendor», Check
Republic), respectively. Insulin concentration
was determined by immunoassay technique with
commercial test-system INSULIN ELISA KIT
produced by «Monobind»> (USA). The research
was performed at the Biochemistry department of
Central scientific research laboratory of Kharkiv
National Medical University, Ministry of Health
of Ukraine, using immunoassay analyzer «Lab
Line-90» (Austria).

Insulin resistance index (HOMA-IR), deter-
mined in the patients, was calculated in accor-
dance with the formula:

HOMA-IR=(glycemia on an empty stomach
(mmol/L)* insulin on an empty stomach (mc-
Unit/L)) / 22.5.

The normal value for this parameter was
considered to be equal up to 2.7. In case when
HOMA-IP values were equal to 2.7-4.0, we di-
agnosed moderate, and over 4.00 — significantly
reduced tissue insulin sensitivity.

To confirm correlation between the levels of
clusterin, fractalkine, vaspin, omentin and insu-
lin resistance, all the examined individuals were
distributed additionally into 2 groups:

a) individuals with HOMA index ranged in nor-
mal values (n=110 patients; m/f=73/37);
6) individuals with HOMA index more than 2.77

(n=140 patients; m/f=70/70).

We used methods of descriptive statistical
analysis to prosess clinical functional results.
Disperse intergroup analysis was used according
to the Kruskal-Wallis test by ranks. Formulas
for determination of clusterin, fractalkine, vaspin
and omentin values were developed considering
anthropometric parameters (BMI, WC, HC, %
AM, ACM, ACM/MA and HOMA-IR index) by
multiple correlation statistical processing «Mul-
tiple regression» method based on the analysis
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of correlation between independent (anthropo-
metric) variables and non-independent variable
(fractalkine, clusterin, vaspin, omentin).

Results and their discussion

The research established that excBM patients
demonstrate no distinctions in fractalkine, clus-
terin, omentin, vaspin and insulin blood serum
levels compared to the figures obtained in the
examined nBM subjects, in contrast to the OB
(grades 1, 2, 3) patients. The last mentioned
patients demonstrated statistically significant
(p<0.001, p<0.001, p<0.001) differences of the
values obtained for these parameters compared
to the excBM patients (p<0.001) (Table 1).

Statistically significant (p<0.001, p<0.001,
p<0.001, p<0.001) positive correlations at r=0.488;
r=0.539, r=0.526 and r=0.426 levels, respective-
ly, were registered between BMI and fractalkine,
clusterin, vaspin and insulin levels. Inverse corre-
lation — (r = — 0.578, p<0.001) was registered be-
tween circulatory omentin level and BMI.

Evidence of statistically significant correla-

and gluteofemoral adipose depot. The latter does
not exclude the role of gluteofemoral fatty tissue
in the development of insulin resistance and co-
morbid pathology.

The research evaluated as well presence and
degree of interrelations between the levels of
fractalkine, clusterin, vaspin and insulin (Ta-
ble 3). It was proved that all of them are correla-
ted at p<0.001 statistical significance level.

It was determined that vaspin blood level
showed positive correlations with insulin, frac-
talkine and clusterin blood contents.

According to the obtained research evidence,
negative correlation between the contents of

Table 2. Correlation matrix of fractalkine, clusterin, omentin,
vaspin and waist circumference, hip circumference*

Parameter Fractalkine Clusterin Vaspin Omentin
Waist circumference 0451 0434 0440 -0393
Hip circumference 0497 0487 0512 -0527

Note: * — P — correlation significance at p<0.001.

Table 3. Correlation matrix of fractalkine, clusterin, omentin,
vaspin, insulin®

Fractalkine Clusterin Vaspin Omentin Insulin

tions between the studied peptides and parameters Fractalkine 1000 0.779 0938 —0863 0780
which characterize topography of adipose tissue  Clusterin 0779 1.000 0871 -0852 0744
deposition — WC and HC was proved (Table 2). Vaspin 0938 0.871 1000 -0941 079
It was determined that levels of all studied  Omentin -0863 -0852 -0941 1.000 -0.797
peptides correlate with the degree of adipose tis-  Insulin 0780 0.744 079 -0.797  1.000
sue deposition within anterior abdominal wall Note: * — P — correlation significance at p<0.001 level.
Table 1. Results of examination of the patients with various body mass*
Parameter Statistical Study group P
parameter  nMT excBM OB, grade 1 OB, grade 2 OB, grade 3
(n=44) (n=62) (n=59) (n=45) (n=40)
Fractalkine, Mean (SD) 73878 (183.72)  776.18(15391)  906.55(85.88)  926.06 (96.33)  956.02 (106.42)  P*<0.001
ng/mL Median 729.86 738.16 878.52 854.32 985.09
[Q1-Q3] [680.23-934.33]  [709.86-937.17]  [820.51-987.34]  [839.16-1007.41] [857.31-1028.28]

Clusterin,  Mean (SD) 109.56 (11.57) 112.99 (6.17) 120.31 (12.53) 128.01 (18.31) 137.25 (21.67) P*=0.031
ng/mL Median 11038 111.56 116.34 114.93 145.99 P**<0.001
[Q1-Q3] [107.96-114.68]  [109.34-117.51]  [109.62-126.93]  [111.97-140.29]  [115.02-156.30]

Omentin,  Mean (SD) 48837 (57.74)  485.14(53.07)  387.77 (71.31) 37436 (76.15)  359.37 (81.64) P*=0.712
ng/mL Median 515.90 511.26 44537 440.00 302.16 P** < 0.001
[Q1-Q3] [428.16-530.37]  [421.16-528.19]  [317.13-45338]  [297.24-44826] [281.52-443.34]

Vaspin, ng/  Mean (SD) 44495 (17197) 47928 (12946)  659.82 (15158) 67262 (151.83)  710.17 (160.66)  P*=0.712
mL Median 433.72 44742 539.74 546.29 829.90 P**< 0.001
[Q1-Q3] [378.89-611.37]  [401.54-611.54] [511.51-810.16]  [530.83-829.52]  [545.54-849.84]

Insulin, Mean (SD) 12.82 (6.64) 12.55 (6.38) 16.80 (6.47) 20.31(7.55) 21.75 (9.43) P*=0.788
mclU/mL  Median 8.99 9.17 14.69 17.93 18.64 P*¥<0.001
[Q1-Q3] [7.92-19.82] [8.16-18.67] [11.04-23.68] [15.38-27.34] [39.34-43.32]

Note: * — P — mean differences in patients with excess body mass compared to the patients with normal body mass; ** — P— mean differences in
patients with excess body mass compared to the patients with OB, grades 1, 2, 3; *** — P — all mean differences compared to the individuals with normal

body mass.
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vaspin and omentin was registered that proves
the increased risk of cardiovascular morbidity de-
velopment in the patients with omentin reduced
level which can modulate peripheral effects of
insulin. All this proves once again that cardio-
vascular comorbidity development is associated
with the degree of adipose tissue local inflamma-
tion, systemic low-intensity body inflammation,
insulin blood level and tissue insulin sensitivity.

It was revealed that parameters of body com-
position — adipose mass (AM), relative adipose
mass (% AM) and ACM correlate with metabolic
characteristics of the organism [42].

The carried research established that the patients
with excBM, OB (grades 1, 2, 3) demonstrate the 1.3,
2.1, 2.7 and 3.5-fold, respectively, bigger AM values
compared to the patients with nBM (p<0.001) (Ta-
ble 4). In these groups, % AM showed 1, 1.4, 1.8 and
1.9—fold differences, respectively; at the same time,
1.2, 1.2, 1.3 and 1.4—fold increased ACM absolute
values were registered. But, while BMI increase, the
ACM/AM ratio was revealed to be decreased from
24t02.0,1.4,1.1and 0.9 (1.2,1.7,2.1 and 2.7 — fold
differences, respectively).

Along with increasing AM, % AM and ACM, an
increase of fractalkine, clusterin and vaspin blood
levels were registered as well: between them and
AM and ACM we revealed positive statistically
significant (p<0.001) correlation, but the correla-
tion degrees were in some way different (Table 3).

It was revealed that AM and% AM corre-
sponded more closely with these paremetres
rather than with ACM, that indicates the prin-
cipal role exactly of adipose tissue accumulation
in the development of cardiovascular OB comor-
bidities.

Table 5. Correlation matrix of fractalkine, clusterin, omentin,
vaspin and parameters of the body composition*

Fractalkine Clusterin  Omentin Vaspin
AM 0.524 0.559 -0613 0.553
% AM 0.556 0.520 - 0.645 0.572
ACM 0.317 0.394 -0.332 0.358
ACM/AM - 0.502 -0.355 0516 -0456

Note: * — P — correlation significance at p<0.001 level.

The research proved that between% AM,
ACM and omentin blood level there is an inverse
statistically significant (p<0.001) correlation at
the level of r= —0.645 and r= —0.332, respective-
ly, and positive correlation with ACM/AM ratio
(r=0.516, p<0.001). It proves correlation of me-
tabolic disorders in OB, related to the changes
in tissue insulin sensitivity, primarily, with% AM.

Consequently, this research analyzed in details
association of insulin blood level and HOMA insulin
resistance index not only with body mass index, but
body composition parameters as well (Figure 1).

The work determined regression equations ac-
cording to which insulin level (mclU/mL) corre-
lates closely with:

1) AM — [8.2773 +0.2848*AM], r=0.4651,
p=0.0001;

2) %AM — [2.1133 +0.4663*%AM], r=0.5173,
p=0.0001;

3) ACM — [6.26 +0.2414*ACM], r=0.2105,
p=0.001.

So, the performed research of the Ukrainian popu-
lation representatives confirmed the correlation be-
tween the increased body mass (firstly, due to adipose
tissue) and insulin and peptides blood contents which
are markers of local inflammation of adipose tissue,
systemic low-intensity inflammation in the body, in-
sulin resistance and cardiac morbidity development.

Table 4. Body composition parameters in the examined patients with different body mass*

Parameter Statistical Study group
parameter nBM excBM OB grade 1 OB grade 2 OB grade 3
(n=44) (n=62) (n=44) (n=44) (n=44)
Adipose mass, kg*  Mean (SD) 14.61(2.87) 19.27 (3.31) 30.18 (3.48) 38.83 (3.75) 49.77 (5.96)
Median 14.84 19.49 29.59 38.57 48.66
[Q1-Q3] [12.63-16.55] [17.10-21.30] [27.36-32.69] [37.14-40.77] [45.65-52.08]
% Adipose mass, Mean (SD) 22.50 (6.34) 24.14 (4.66) 31.95 (4.92) 36.69 (4.74) 42.14 (4.94)
% Median 2415 24.06 31.62 3747 41.97
[Q1-Q3] [17.36-27.33] [21.31-26.50] [27.65-35.87] [32.77-39.65] [39.69-45.13]
Active body cell Mean (SD) 33.89 (5.20) 39.13 (4.92) 41.90 (5.43) 42.68 (5.66) 4584 (5.61)
mass, kg* Median 30.57 41.35 4435 44.75 45.21
[Q1-Q3] [29.57-39.42] [33.09-42.78] [35.42-45.59] [37.56-47.64] [40.91-51.30]

Note: * — P — reliably significant all mean differences; ** — P — mean differences in the normal and excess body mass patients compared to those in

grades 1, 2, 3 obesity patients.
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11144] 139.20]
Fractal- Mean 69242 93720 0.84 1606.1 0.001
kine,ng/  (SD) (143.28) (87.08)
mL Median  719.16 94834
[Q1-Q3] [648.24- [854.34-
75961]  1000.20]
Vaspin, Mean 40479 67139 0.83 1701.2 0.001
ng/mL (SD) (140.11) (13554)
Median 42155 63142
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464.23] 81932]
Omentin, Mean 50505 38547 -082 1807.1 0.001
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Median 51938 41290
[Q1-Q3]  [503.57- [308.16-
53051]  44348]

Table 7. Regression equation for the studied peptides related

to anthropometric parameters and HOMA insulin resistance index*

Parameter Regression equation R2 F-test,p Standard
error

Fractalkine, 407478 +57.1702*HOMA- 0626 F=273.85 103.85

ng/mL IR +2.2580*WC p<0.0000

Clusterin, 78491 +54932*HOMA- 06011 F=24569 10458

ng/mL IR+0.2071*WC p<0.0000

Omentin, 618.3103-25.6928"HOMA- 0676 F=339.89 48381

ng/mL IR-2.9962*%AM p<0.0000

Vaspin, 81.6022+61.9746*HOMA- 0651 F=20227 113,53

ng/mL IR+1.8584*WC+ p<0.0000
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Fig. 1. Correlation of insulin blood level with adipose, relative
adipose and active body cell mass of the examined patients.

Presence of correlation between insulin resis-
tance and levels of fractalkine, clusterin, vaspin and
omentin is confirmed with statistical difference at
p<0.001 level of value of these parameters in the
groups of insulin resistant patients and those with
normal tissue insulin sensitivity (Table 6).

It was determined that in insulin resistant pa-
tients fractalkine level is registered in average at
the level of (937.20+87.08) ng/mL; clusterin — at
the level of (126.16+16.59) ng/mL; vaspin — at

24729%%AM

Notes: * — significance at p<0.001 level; HOMA-IR — HOMA index;%
AM — related adipose mass of the body (%); WC — waist circumference
(cm); R2 — determination coefficient; F-test — Fisher’s test.

the level of (671.39+135.54) ng/mL and omen-
tin — at the level of (385.47£70.08) ng/mL, that
is, respectively, 1.2, 1.4 and 1.7 — fold higher and
1.3 — fold less than those in non-insulin resistant
patients.

As a result of multiple move regression, the re-
gression equations for blood contents of clusterin,
fractalkine, vaspin and omentin, related to anthro-
pometric parameters and HOMA-IR index were
determined (Table 7).
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Analysis of the evidence obtained in the re-
search allowed to perform comprehensive eva-
luation of interrelation between dynamics of
fractalkine, clusterin, vaspin and omentin blood
levels, HOMA index (HOMA-IR) and relative
contents of adipose tissue (AM, %) (Figure 2).

It was determined that for the inhabitants of
Kharkiv in average deposited fatty mass over
25% of total body mass is an ascertained increase
in blood levels of fractalkine from 750 ng/mL and
higher, clusterin — from 100 ng/mL and higher,
vaspin from 460 ng/mL and higher; decrease of
circulatory omentin contents to 500 ng/mL and
under, and worsening of tissue insulin sensitivi-
ty (HOMA index >2.77). More than 34% of to-
tal body mass accumulation of adipose tissue
determines the development of marked insulin
resistance (HOMA index >4.00), which is ac-
companied with fractalkine blood level elevation
almost to 900 ng/mL and higher, clusterin — from
120 ng/mL and over, vaspin from 650 ng/mL
and over; decreased omentin circulatory level of
400 ng/mL and under. It may cause deepening of
morbid alterations in modulation of insulin pe-
ripheral effects that increases considerably risk of
comorbidity development.

As a conclusion to the results of the research,
we should emphathize that individuals with OB
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Fig. 2. Levels of HOMA index and circulatory clusterin, fractalkine,
vaspin and omentin depending on the relative adipose tissue
contents.

Note: Kruskal-Wallis test index for clusterin, at p<0.001; fractalkine, p<0.001;
vaspin, p<0.001; omentin, p<0.001; HOMA-IR, p<0.001.
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demonstrate higher levels of fractalkin, clusterin,
vaspin, insulin and lower level of omentin com-
pared to those with nBM and excBM, that proves
presence of the more marked inflammation in
adipose tissue, systemic low-intensity inflamma-
tion in the body, growth of insulin resistance and
increased risk of cardiovascular morbidity deve-
lopment.

Markers of these all mentioned morbid condi-
tions correlate significantly between each other
and depend on the level of accumulated adipose
tissue and body mass index.

Understanding of these processes may con-
struct the basis for optimization of the available
diagnostic medical approaches concerning ren-
dering medical aid to the patients with excess
weight, development of effective prevention pro-
grams for population.

Conclusions

1. Significant changes of fractalkine, clusterin,
vaspin and omentin blood serum levels were
revealed in obese patients compared to those
with normal and excess body mass that proves
their developed elevated level of adipose tis-
sue inflammation, low-intensity systemic
body inflammation, insulin resistance and car-
diovascular comorbidity.

2. ‘Relative adipose body mass’ parameter is of
informational value in respect to the changes
in fractalkine, clusterin, vaspin and omentin
blood serum levels, as well as ‘body mass in-
dex’ parameter.

3. Visceral adipose tissue and adipose tissue ac-
cumulation in gluteofemoral fatty depot in-
fluences significantly on the level of inflam-
mation, insulin resistance and cardiovascular
comorbidity development in overweight pa-
tients.

4. Inhabitants of Kharkiv show significant reduc-
tion of tissue insulin sensitivity accompanied
with fractalkinemia at level from 900 ng/mL
and higher; clusterinemia — from 120 ng/mL
and over; vaspinemia — from 650 ng/mL and
over, omentinmia — from 400 ng/mL and un-
der.

5. Regression equations concerning contents of
clusterin, fractalkine, vaspin and omentin in
blood depending on anthropometric parame-
ters and HOMA index are presented.
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HdhopmaTuBHOCTbL FOPMOHaNbHLIX MapKepoB pucka
MeTabonnyecknx HapyLLeHNIi Y L C pasnnyHoii
maccoii Tena

E.B. Muciopa
'Y «MHCTUTYT Npobnem 3HAOKPUHHO natonoruv um. B.A. laHuneBckoro
HAMH YkpanHbi»

Pestome. C LieNbio KOMMNEKCHOW OLIEHKY B3aUMOCBA3EN ypOoBHE dpak-
TanKWHa, KNacTepyHa, BaCHa Vi OMEHTVHA Y MPEeACTABUTENEN YKPaUHCKOW
MOMyNALWMM B 3aBVCUMOCTU OT MHAEKCA MaCCbl TeNna, COfepaHiiA pOoBO
TKaHW, CTeNeH 1 TONorpadui ee OTIIOMKEHNIA, YDOBHA UHCYSIMHA B KPOBM,
MHOEeKca MHCynMHopencteHTHocT HOMA obcnenosaHbl 250 xuTeneit
. XapbKoBa (CpeaHuii Bo3pacT 6548+11,86 rofa), ChopMMPOBaBLUYIX B 3a-
BMCYMOCTY OT MHAEKCA MacCbl Tena 4 rpynnbi: 1) inua C M30bITOUHOM MacCo
Tena (n=62); 2) n1ua ¢ oxvpeHvem 1-i1 ctenenm (n=59); 3) N1La C oxwmpe-
Hem 2-1 cTenenm (n=45); 4) nnua C oxmpeHvem 3- ctenenn (n=40). KoH-
TPOMbHAA rPynna — 3A0POBbIE MMLA C HOPMANbHOWM Maccon Tena (nN=44).
Pesynbratbl. Y NaL/EHTOB C OXMPEeH/eM PErVICTPUPYIOTCA AOCTOBEPHO 60-
nee BbICOKME YPOBHM B KPOBY GpaKTankuHa, KnacTepyHa, BacrvHa, bonee
HVI3KMe — OMEHTVHa MO CPaBHEeHWII0 C MOKa3aTenamMm1 L C HOPManbHOM
V1 U30BITOYHOV MaCCovi Tena. YCTaHOBNEHO Hanmuve CTaTUCTUYeCK 3Haum-
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MbiIX (p<0,001) KOPPENALMOHHBIX CBA3EN MEXAY MCCeayeMbIMA NenTua-
MV, aHTPOMOMETPUUYECKMM  XapaKTepuCTUKaMK, MapaMeTpaMi COCTaBa
Tena, UHCYNMHOM v nHaekcom HOMA. Onpegienetbl cpefjHvie 3HaueHmaA
CoflepaHa GPaKTankvHa, KnactepyHa, BaCmHa 1 OMEHTUHA Y MaLVeHToB
C VIHCYIIMHOPE3NCTEHTHOCTBIO. [lonyueHbl ypaBHEHWA perpeccn Coaepa-
HIA KNacTePUHA, GPAKTANKMHA, BaCMHa 1 OMEHTMHA B KPOBW MPeCTaBy-
Teneln YKpavrHCKOM MOMynALMM B 3aBMCYMOCTM OT aHTPOMOMETPUYECKVIX
napameTpos 1 nHaexca HOMA. BbiBogbl. Y npeactasuteneit yKpavHCkom
NOMYNALMM [JOKA3aHO Hammume CBA3N MEXAy YBEMUEHVEM MacChl Tena
(B NepByto OUepesb 33 CUET XKUPOBOW MACCh) 1 COAEPMHaHMEM B KDOBY MH-
CyNMHa W NenTUAOB — MaPKEPOB NTOKaNIbHOIO BOCMANEHWA X1POBOV TKaHW,
CVICTEMHOTO HU3KOVHTEHCVBHOMO BOCMANEHNA B OPraHi3mMe, MHCYMHOpe-
3UCTEHTHOCTW W PasBUTVIA KapAWanbHoWM natonoruu. [lokasaHa vx CeAsb
C MHaexrcom HOMA v ypoBHEM MHCY/IMHA B KPOBM.

KnioueBble cnoBa: /130bITOYHaA Macca Tena, OXUpeHue, Xuposan
Macca, paKTanKmH, KNacTePUH, OMEHTUH, BACTIWH, UHCYNNH.

IHchopMaTMBHICTL FOPMOHAIbHUX MApPKEPIB PUBUKY
MeTaboniyHux nopyLueHsb B 0Ci0 i3 pi3HOK Macoro Tina

K.B. Miciopa
LY «IHcTUTYT Npo6bnem eHAOKPUHHOI Natonorii im. B.A. Jannnescbkoro HAMH
Ykpaitn»

Pe3iome. 3 MeTOI0 KOMMNEKCHOT OLIIHKI B3aEMO3B'A3KIB PIBHIB GpaKTa-
KiHY, KnacTepuHy, BaCriHy 1 OMEHTUHY B NPeACTaBHUKIB YKPaIHCLKOI Mo-
NyNALIT 3aNeXHO Bif IHAEKCY Macy TiNna, BMICTY XVPOBOT TKaHWHW, CTyMeHs
Ta Tornorpadii il BigknageHHs, piBHA iHCYNiHy B KPOBI, IHAEKCY iHCYyniHOpe-
3ucTeHTHocTi HOMA obcTexkeHo 250 xwTenis M. XapKkoBa (cepenHilt BiK
65,48+11,86 poKy), AKi 3aneXHo Bif iHAEKCY Macu Tina chopmysan 4 rpy-
nv: 1) 0cobw 3 HagMipHOIO Macoto Tina (N=62); 2) ocobn 3 OX 1-ro cTyneHs
(n=59); 3) ocobm 3 O2K 2-ro cTynena (n=45); 4) ocobm 3 OXK 3-ro cTyneHn
(n=40). KoHTponbHa rpyna — 380poBi 0cobr 3 HOpMabHOK Macoto Tina
(n=44). Pe3ynbTaTi. Y NauieHTIB 3 OKMPIHHAM PEECTPYIOTHCA BipOrigHO
BULL PIBHI B KPOBI (pPAKTANKIHY, KNACTEPUHY, BACTiHY, HAXYi — OMEHTUHY
NOPIBHAHO 3 MOKAa3HMKaM¥ OCi6 i3 HOPManbHOIO | HaAMIPHO Macoto Tina.
BcraHoBneHO HafBHICTb CTAaTUCTUUHO 3HauyLLmx (p<0,001) KopenauiiHmx
3B'A3KIB MK JOCTIMKYBaHAMM NENTUAAMY, aHTPOMOMETPUYHIMM XapaK-
TEPUCTMKaMK, NapaMeTpamy CKagdy Tina, iHCyniHoM Ta iHaekcom HOMA.
Bv3HaueHo cepenHi 3HaUeHHs BMICTY GpaKTankiHy, KnacTepuHy, BacriHy
Ta OMEHTVIHY B MALIIEHTIB 3 IHCYNIHOPE3UCTEHTHICTIO. OTPUMAHO PIBHAHHA
perpecii BMICTy ¢ppaKTankiHy, KnacTepuHy, BacriHy Ta OMEHTVHY B KPOBI
NPEeACTaBHYIKIB YKPAIHCbKOI MONyNAUIl 3aNeXHO Bifi aHTPOMOMETPUYHIIX
napameTpis Ta iHaekcy HOMA. BUCHOBKW. Y NPEACTaBHUKIB YKPAIHCHKOT
nonynAuii A0BEAEHO HaABHICTb 3B'A3KY MK 30inblIEHHAM Macy Tina (Ha-
camnepes 3a PaxyHOK MPOBOI Macy) Ta BMICTOM Yy KPOBI iHCyAiHy Ta nen-
TWAIB — MapKepIB IOKaNbHOO 3ananeHHsA XMpPOoBOT TKAHKHK, CUCTEMHOTO
HU3bKOIHTEHCUBHOTO 3amnaneHHda B OPraHi3mi, iHCyNiHOPE3WCTEHTHOCTI Ta
PO3BUTKY KapAianbHoI natonorii. [loBeaeHo ix 38'a30k 3 iHaekcom HOMA
Ta PIBHEM IHCYITIHY B KPOBI.

KniouoBi cnoBa: HajmipHa Maca Tina, OKMPIHHS, KMPOBa Maca, ppak-
TasKiH, KNacTepuH, OMEHTUH, BACMiH, IHCYNIH.



