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The most widespread among all cardio-
vascular diseases is the ischemic heart disease
(IHD), which is found in 58 % of patients.
Despite significant progress in treatment, the
prevalence of stable angina grows and reaches
20 % among population [1, 2.

Obesity is an important risk factor of IHD
development. Cardiovascular disorders in pa-
tients with obesity are found in the form of
systemic atherosclerosis, myocardiodystrophy,
arterial hypertension.

The results of the latest research in en-
docrinology have shown the presence of hor-
monal activity of adipose tissue and its in-
direct and direct impact on the body on
the whole and on the cardiovascular system
in particular [1]. Leptin, adiponectin, vis-
fatin, tumor necrosis factor-a, interleukin-6,
interleukin-8 etc. are attributed to the most
important active substances which synthesize
in adipocytes [3-5].

Active scientific research in pathogenic
mechanisms of adipose tissue
biosynthesis and their role in development

hormones

of obesity and cardiovascular diseases is per-
formed. The level of adiponectin in patients
with obesity is proved to be decreased. M. Ku-
mada et al. have detected the decrease of
plasma concentration of this protein in pa-
tients with IHD. They foresaw that hypoadi-
ponectinemia could become a new significant
risk factor of atherosclerosis and its complica-
tions [6].

Visfatin — adipokine, which is produced
by visceral adipocytes, is being actively ex-
amined. Introduction of recombinant visfatin
affects the insulin receptor in the same manner
as insulin. The level of visfatin grows in pro-
portion to the level of obesity |7, 8|. According
to the data provided by G.V. Kosygina the
visfatin level of serum is statistically signifi-
cantly higher in obesity than without it and
is correlated with the indices of Total Choles-
terol (TC) and cholesterol with low-density
lipoproteins (LDL cholesterol) [8]. Maybe this
molecule will become the key to the problem of
lipid exchange, which is found in patients with
obesity |9, 10].
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This sphere of medical research is challeng-
ing and up-to-date, since the acquired data is
quite contradictory and requires further study
with obtaining new reliable facts, which could
become the basis for new diagnostic and ther-
apeutic strategies in metabolic disorders in
patients with cardiovascular pathology.

In this connection we have established the
objective of research — to define the imbalance
of adipocytokines (adiponectin and visfatin)
in patients suffering from stable angina and
concomitant obesity.

MATERIALS AND METHODS

We examined 110 patients with stable
angina (Functional Classes II-11I). All patients
were divided into 2 groups: 15' group — pa-
tients with stable angina with concomitant
obesity (n=80), 2™ group — patients with
stable angina without obesity (n=30). The
average age of the patients suffering from
stable angina with concomitant obesity was
66.45+ 1.08 years old, and of the 2 group —
65.87+1.98. 66 men (60.95 %) and 44 women
(39.05%) have been examined. The control
group comprised 20 practically healthy people
which one correspond by age and sex. The
patients suffering from stable angina with con-
comitant acute or chronic inflammatory dis-
eases, renal failure, oncological diseases and
insulin dependent diabetes mellitus (IDDM)
were not involved in the research.

All patients underwent comprehensive in-
vestigation in accordance with the order Ne 436
of Ministry of Health of Ukraine «Protocols
on delivery of health care to the patients with
IHD — stable anginay.

Anthropometric measuring included mea-
suring of height, body mass, waist cir-
cumference (WC) and hips circumference
(HC). For characterizing obesity they used
body mass index (BMI), which was de-
termined with the help of the formula:
BMI = body mass (kg) / height (m?).

Detection of TC level and high-density
lipoproteids (HDL) was realised with the
help of peroxidase method using the set of
reagents «Cholesterol Liquicolor» («Humany
company, Germany) in blood serum, stabi-
lized by heparin and EDTA. The method
principle consists in the detection of TC af-
ter its enzymic hydrolysis and acidification.
The index substance of TC is chilonimin,
which is derived from hydrogen dioxode and

4-aminophenazone in the presence of phenol
and peroxidase. Chylomicrons, very-low-den-
sity lipoproteins (VLDL), low-density lipopro-
teins (LDL) were deposited by adding phos-
phoromolybdic acid and magnesium chloride.
After centrifugal separation in supernatant
high-density lipoproteins (HDL) were left, the
level of which was defined with the help of
«Cholesterol Liquicolor» kit. The level of high-
density lipoproteins HDL < 0.9 mmol/l in men
and < 1.0 mmol/] in women is the criterion for
hypoalphacholesterolemia. The level of triglyc-
eride (TG) was defined with the help of en-
zymic colorimetric method with the use of
reagents kit «Triglycerides GPO» («Humany,
Germany). The method principle consisted
in the fact that TG concentration was de-
fined after enzymic hydrolysis under the ac-
tion of lipase. As a result of the reaction
the chilonimin indicator formed with hydrogen
dioxide, 4-aminoantipyrine and 4-chlorophenol
in catalytic impact of peroxidase. TG level
> 1.7 mmol/] in serum was considered to be a
sign of hypertriglyceridemia. The atherogenic
index (AI) was calculated according to the
formula: AI=(TC - HDL):HDL (mmol/l);
VLDL level =TG:2.2 x 0.45 (mmol/l); LDL
level (mmol/l)=TC — (VLDL + HDL).

Adipokines level was defined by the im-
munoenzymometric methods on the immu-
noenzymometric analyzer «LabLine-90» (Aus-
tria). Adiponectin concentration was defined
using the kit produced by «ElisaKit» company
(USA). Visfatin concentration was defined us-
ing the kit produced by «VisfatinEIAKIT»
company (USA).

The statistical processing of results was
performed with the help of software package
«Statistika» (StaSoftInc, USA). The values
calculated: the average (M), dispersion, stan-
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dard deviation, the median (m), probability
and level of significance (p). They used the
standard programme of correlation analysis
with calculation of average arithmetic means:

M +m, o, probability and level of accuracy
(p). Pearson correlation coefficient was used to
evaluate the stage between samples (7).

RESULTS AND DISCUSSION

According to the results of our investiga-
tion it was established that statistically in pa-
tients from the first group the level of visfatin
significantly increase till (29.6 £2.0 ng/ml) in
comparison to the patients from the other
group and control group (27.6+1.7 ng/ml;
19.34+1.3 ng/ml correspondingly). The at-
tention is drawn to significant decrease of
adiponectin in patients from the first group
(5.02£0.22 ng/ml) in comparison to the sec-
ond (6.024+0.21 ng/ml) and control group
(12.45+0.15 ng/ml). This indicates that hy-
poadiponectinemia and hypervisfatinemia are
associated with development of obesity in pa-
tients with stable angina (Table 1).

Given that the patients had different body
weight, in our opinion, studying the imbalance
between adipocytokins in accordance with
BMI was very interesting. In this regard the
patients were divided into following subgroups:

15t subgroup — patients suffering from sta-
ble angina with increased body weight (IBW)
(BMI=28.2+2.1 kg/m?) (n=16), 2° — pa-
tients suffering from stable angina with stage 1
concomitant obesity (BMI =30.1 + 1.0 kg/m?)
(n=34), 3'Y — patients suffering from sta-
ble angina with stage 2 concomitant obe-
sity (BMI=35.7+1.9 kg/m?) (n=16) and
4™ patients with stable angina with stage 3
concomitant obesity (BMI=40.3 4 2.1 kg/m?)
(n=14).

We observed significant deterioration
of adipokine exchange associated with
weight gain in patients with stable angina,
which was characterized by significant
reduction of adiponectin level in pa-
tients from the first (5.15£0.17 ng/ml),
the second (5.11£0.22 ng/ml), the
third  (5.09+£0.38 ng/ml), the fourth
(4.74£0.28 ng/ml) subgroups in comparison

Table 1

Indicators of adipocytokine exchange in patients with stable angina in

accordance with occurrence of obesity, (M + m)

Stable angina

. Stable angina + without Control group
Indicators obesity (n = 80) concomitant (n=120) P
obesity (n = 30)
Adiponectin, ng/ml 5.0240.22 6.024+0.21 12.45+0.15 p1-2 <0.05
p1-3 <0.05
p2-3 <0.05
Visfatin, ng/ml 29.6 + 2.0 27.6+1.7 19.3+1.3 p1-2 <0.05
p1-3<0.05
p2-3 <0.05
Table 2
Indices of adipocytokin exchange in accordance with the stage of obesity, (M + m)
Indi IBW Obesity 15¢ Obesity 2nd Obesity 34 | Control group
ndices (n=16) stage (n =34)| stage (n=16)| stage (n =14) (n=20)
Adiponectin, ng/ml 5.15+0.17* 5.1140.22* 5.09 +0.38* 4.74 +0.28%* 12.44+0.21%*
Visfatin, ng/ml 25.1+2.1* 29.7 +1.2% 30.0 +£2.0* 33.6 +2.4* 19.3 £ 1.7*

Note. * p<0.05— in the patient with stable angina depending of body weight and control group.
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to control group (12.440.21 ng/ml). Visfatin
level, in its turn, reached 25.1 ng/ml in the first
subgroup, 29.7 ng/ml in the second, 30 ng/ml
in the third and 33.6 ng/ml in the fourth,
which significantly exceeded the levels of this
index in control group (19.3+1.7 ng/ml)
(Table 2). Taking into account the above
mentioned it is possible to say that a progres-
sion of atherosclerosis in patients with stable
angina by way of exhaustion of antiatherogenic
capabilities of adiponectin accompanied by
activation of lipid disorders in patients with
concomitant obesity with the help of visfatin.

The results of correlation analysis have
shown that there are statistically significant
ties practically between all indices of lipid
and adipokine exchange. Thus direct corre-
lation ties have been found in patients be-
tween visfatin and BMI (r=0.46; p < 0.05);
between visfatin and Al (r=0.58; p < 0.05);
VLDL and visfatin (r=0.53; p <0.05); LDL
and visfatin (r=0.61; p<0.05); TG and
visfatin (r=0.48; p < 0.05), inverse correla-

tion relationship was established between vis-
fatin and HDL (r=-0.54; p<0.05), which
shows that in patients suffering from stable
angina with concomitant obesity together with
growth of BMI a rise of visfatin level was
observed, which caused atherogenic changes
in lipid profile. Inverse correlation ties have
also been established between adiponectin
and BMI (r=-0.44; p<0.05); adiponectin
and HDL (r=-0.56; p<0.05); adiponectin
and VLDL (r=-0.44; p <0.05); adiponectin
and TG (r=-0.41; p < 0.05); adiponectin and
Al (r=-0.36; p<0.05) in its turn direct
correlation ties have been observed between
HDL and adiponectin (r=0.38; p <0.05).
Demonstrated rise of visfatin and reduction
of adiponectin levels are associated with the
increase of amount of visceral fat and severity
of obesity. The data we’ve received is consis-
tent with the general notion about atherogenic
characteristics of visfatin and its ability to
aggravate metabolic disorders, including lipid
exchange.

CONCLUSIONS

1. According to the results of our study
among the patients with stable angina
with concomitant obesity the level of
adiponectin is 17% lower and visfatin
level is 9.3% higher in comparison to
patients without obesity.

2. Adipokine exchange dysfunction con-
tributes to development of atheroscle-

rosis in patients suffering from sta-
ble angina with concomitant obesity
through exhaustion of antiatherogenic
capabilities of adiponectine together
with activation of lipid disorders with the
help of visfatin, which is confirmed by
the detected correlation ties.

PROSPECTS FOR FURTHER RESEARCH

A more detailed study of the role of other
hormones of adipose tissue in the progression

of atherosclerosis will interesting in patient
with concominant obesity.
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3MIHN AONNOKIHOBOIO NPO®UIKO Y XBOPUX HA CTABIJIbHY
CTEHOKAPAIKO TA OXXKUNPIHHA

Tabiconis T. H., Kpasuys II. II., ITamriani P. B.
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CrarTst NPUCBSYeHA BUBYEHHIO BILIUBY NOPMOHIB »KMPOBOI TKAHUHU HA PO3BUTOK aTE€POCKIIEPO3Y
y XBOpHX Ha cTablIbHY CTEHOKAPIIo 3 CyyTHIM oxxupinusaM. Beranosseno, mo aucdyHKINiS aInumoKi-
HOBOI0O OOMIiHY CIIpHSIE PO3BUTKY TilepJIimigeMil Ta K HAC/III0K IIbOI0 ITPOTPECYBAHHIO AT€POCKIIEPO3Y
YV XBOPHX Ha CTablIbHY CTEHOKAP/IIO Ta OKUPIHHs. 3a pe3ysibTaTaMy HAIIOIO JIOCHIJZKEHHST Y XBOPUX
Ha CTabLIbHY CTEHOKApJII0 Ta OYKWPIHHS, BUJIEHO 3HUKEHHS DIBHS aJumoHeKTMHY Ha 17 % Ta
nigBuinenns pisag Bicdaruny vHa 9,3 % y nopiBHsAHHI 3 XBOpUMHU 6€3 OXKUPIHHS.

KnwoaoBi cuoBa: amunonekTwH, BichaTnH, cTablIbHA CTEHOKAP/Iisl, OKUPIHHS, JIiITTHIIT
poMiJIb.

N3MEHEHUA AOUNOKNHOBOIO NPO®UNA Y BOJIbHbIX CTABUIbHON
CTEHOKAPOVEN N OOKUPEHUA

Tabuconus T.H., Kpasuys II. Il., ITamruanu P. B.

XapvKkoscKulh HAUUOHAALHIY MEQUUUHCKUT YHusepcumem, 2. Xapvkos
tamri.gabisoniya@mail.ru

Crarbs MOCBSIEHA U3YYEHUIO BJIMSHUS TOPMOHOB KMPOBOI TKAaHM Ha Pa3BHUTHE aTEPOCKJIEPO-
3a y OOJBHBIX CO CTAOMJILHON CTEHOKApAWell M COIyTCTBYIOIIUM OXKHDPEHHEM. YCTAHOBJIEHO, HUTO
JuChYHKIUS aJMITOKMHOBOTO 00OMEHa CIIOCOOCTBYET DPA3BUTHUIO TUIEPJIMIIMIEMAN W KaK CJIeICTBUE
9TOTr0 HPOIPECCHPOBAHUIO ATEPOCKJIEPO3a y OOJIBHBIX CO CTaOWIIBbHON CTEHOKApAMel W OXKUPEHUEM.
Ilo pesynbraram Harrero ncciaeqoBaHus y OOIBHBIX CTAOMILHON CTEHOKAPIUEH U 02KUPEHNUs], BLISITICHO
CHUMYKEHUE yPOBHsSI aIunoHeKTnHa Ha 17 % u nosbimenne yposas sucdaruny wa 9,3 % mo cpasHeHno
¢ 6oJIbHBIMU 6€3 OXKNMPEHUsI.

KnoueBrre cuoBa: aIunoHeKTHH, BuchaTnH, cTabuibHas CTEHOKAP/IUs, OXKUPEHUE, JIN-
IIU/THBII TPOMUIIE.

ADIPOCYTOKINE CHANGES IN PATIENTS WITH STABLE ANGINA AND
OBESITY
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The article studied the effects of adipokines in the development of atherosclerosis in patients
with stable angina and concomitant obesity. Established that dysfunction adipokinocytes exchange
promotes hyperlipidemia and consequently the progression of atherosclerosis in patients with stable
angina and obesity. According to the results of our study among the patients with stable angina
with concomitant obesity the level of adiponectin is 17 % lower and visfatin level is 9.3 % higher in
comparison to patients without obesity.

Key words: adiponectin, visfatin, stable angina, obesity, lipid profile.
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