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Diseases of the cardiovascular system re-
main the leading cause of overall morbidity and
mortality [1, 2]. Over the past three decades,
some reduction in cardiovascular mortality has
been associated with improved control of risk
factors such as cholesterol, hypertension (AH),
and smoking [3]. At the same time, there is an
increase in obese people, type 2 diabetes mel-
litus (DM), the severity of metabolic shifts in
which leads to vascular accidents [4].

The leading etiological factor in the deve-
lopment of chronic heart failure (CHF) is coro-
nary heart disease (CHD), which according to
many studies develops in almost 70 % of cases
[4, 5].

The pathogenesis of CHF is multifactorial
and very complex, which includes the impact on
the cardiovascular system of etiological factors
and the activation of a complex of compensa-
tory mechanisms. Risk factors for CHF include:

left ventricular myocardial hypertrophy, type 2
diabetes, obesity [6-9].

It should be noted that the evolution of
views on the pathogenesis of CHF resembles
a spiraling movement — at each new round of
obtaining new knowledge there is a return to
old truths with modern analysis and combining
them with the current paradigm.

To identify the stage of CHF, it is impor-
tant to search for non-invasive methods of early
differential diagnosis, risk assessment, disease
prognosis, treatment dynamics.

Clusterin and fractalkin are among the bio-
markers that indicate a predisposition to the
development of CHF and early diagnostic indi-
cators of the disease, especially in the asymp-
tomatic course.

The role of clusterin in lipid transport and
inhibition of inflammation has now been pro-
ven, making this molecule a potential candi-
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date as a marker of cardiovascular disease,
diabetes, and obesity [10-12].

There is evidence of fractalkin — the only
chemokine that exists in soluble and fixed
forms in the pathogenesis of cardiovascular
disease [13-16], which allows us to consider it
as a marker of activation of the inflammatory
process associated with chemotaxis of various
leukocytes, primarily monocytes and lympho-
cytes in the area of inflammation. It is possible
that the results of further studies will prove
the possibility of using fractalkin as a target

for therapeutic effects in patients with CHF.
Global studies demonstrate the uncertainty of
a number of issues regarding the progression of
CHF in patients with postinfarction cardioscle-
rosis and concomitant metabolic disorders and
dictate the need to find new modern markers.

The aim: To determine the role of lipid me-
tabolism and fractalkin and clusterin in the
progression of CHF in patients with postinfarc-
tion cardiosclerosis with concomitant type 2
diabetes and obesity.

MATERIALS AND METHODS

In accordance with the purpose of the work,
a retrospective analysis of a comprehensive
examination of 67 patients with postinfarc-
tion cardiosclerosis with concomitant type 2
diabetes obesity. The study has been carried
out in compliance with the main bioethical
provisions of the Convention for the Protection
of Human Rights and Dignity of the Human
Being with regard to the Application of Biology
and Medicine by the Council of Europe (dated
April 4, 1997), the World Medical Association
(WMA) Declaration of Helsinki — Ethical
Principles For Medical Research Involving
Human Subjects (1964-2008), as well as the
Order of the Ministry of Health of Ukraine
No. 690 dated September 23, 2009. All patients
signed informed consent to participate in the
study.

All patients were divided into 3 groups de-
pending on the functional class (FC) of CHF:

* 1 group (n = 22) — patients with CHF II

FC;

+ 2 group (n = 23) — patients with CHF III
FC;

* 3 group (n = 22) — patients with CHF IV
FC.

All patients were examined clinically, they
were instrumental, biochemical and hormonal
examination. Echocardiographic examination
was performed according to the standard me-
thod of H. Feigenbaum on an ultrasound device
Radmir (Ultima Pro 30, Ukraine). Biochemical
examination was performed by the peroxi-
dase method using the Cholesterol Liquicolor
reagent kit from Human (Germany), which
included the determination of total choleste-
rol (CH), high-density lipoprotein (HDL) in

heparin-stabilized serum. The level of triglyce-
rides (TG) in the serum was determined by
enzymatic colorimetric method using a set of
reagents «Triglycerides GPO», company «Hu-
man» (Germany). The coefficient of atheroge-
nicity (CA) was calculated by the formula of
AM Klimov: firm «Human» (Germany). The co-
efficient of atherogenicity (CA) was calculated
by the formula of AM Klimov: firm «Human»
(Germany). The coefficient of atherogenicity
(CA) was calculated by the formula of AM
Klimov:

CA=
= (CH — HDL cholesterol) / HDL cholesterol.

The level of very low density lipoproteins
(VLDL cholesterol): in mmol/l. The level of low-
density lipoproteins (LDL):

LDL cholesterol = CH — (LDL cholesterol +
+ HDL cholesterol) in mmol/L.

Body mass index (BMI) — Kettle index —
was determined by the formula:

BMI = weight (kg) / growth (m?)

The clusterin level was determined by en-
zyme-linked immunosorbent assay using the
Human Clusterin Elisa test system manufac-
tured by Bio Vender (Czech Republic).

Serum concentration of fractalkine was per-
formed by enzyme-linked immunosorbent as-
say using a set of reagents Human Fractalkine
Elisa Kit «RayBio®» (Georgia).

The research was carried out in the bio-
chemical department of the Central Research
Institute of Kharkiv National Medical Uni-
versity of the Ministry of Health of Ukraine
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on the enzyme-linked immunosorbent assay
«Labline Go» (Austria). The obtained results
are presented as the mean + standard devia-
tion from the mean (M = m). Statistical pro-
cessing of the obtained data was carried out
using the statistical software package Statisti-

ca, 8.0 (Stat Soft Inc, USA), Microsoft office
Excel-2003. Evaluation of differences between
groups in a distribution close to normal was
performed using Pearson's test. Differences at
p < 0.05 were considered statistically signifi-
cant.

RESULTS AND THEIR DISCUSSION

The analysis of the obtained data (Table 1)
shows that with the progression of CHF from
FC II to FC III there is a deterioration of lipid
metabolism: a significant increase in choleste-
rol levels by 5.5 %, TG — by 15.7 %, LDL cho-
lesterol — by 74.4 %, VLDL cholesterol — by
15.9 %, reduction of HDL cholesterol — by
27.6 % (p < 0.05). These results demonstrate
atherogenic progression of the blood lipid spec-
trum in patients with postinfarction cardioscle-
rosis and type 2 diabetes. At the same time, an
increase in BMI by 8.8 % was noted, which in-
dicates a more pronounced obesity in the group
of patients with CHF III FC.

It should be noted that the level of Hb1Ac
was the same in all three groups of patients.

At the same time, with the progression of
CHF III FC to FC IV there is a decrease in
CH — by 8.3 %, TG — by 27.4 %, LDL chole-
sterol — by 12.2 %, VLDL cholesterol — by
21.16 % and an increase in HDL cholesterol —
by 15.7 % (p < 0.05), which is accompanied by
a decrease in body weight — BMI decreases by
23.1 %.

Analysis of the level of fractalkin showed
that in patients with CHF with an increase in
its FC, it increases. On the contrary, the level
of clusterin decreased: in patients with CHF
II FC it was 14.0 % and 33.2 %, respectively,
higher than in the groups of CHF III FC and
CHF IV FC (p < 0.001).

The study shows the classic changes in pa-
tients with postinfarction cardiosclerosis with
CHF and concomitant type 2 diabetes and obe-

sity, which are the formation of disorders of
lipid metabolism of atherogenic nature, which
are associated with body weight, as well as
changes in new indicators such as fractalkin
and clusterin, indicating the role of these mol-
ecules in the progression of CHF.

The striking effect of type 2 diabetes on the
development and prognosis of CHF is due to
a whole set of interrelated mechanisms. First
of all, these are factors of high cardiovascu-
lar risk that make up the syndrome of insulin
resistance: dyslipidemia, hypertension, obesity,
inflammation [17]. Hyperglycemia is a leading
link in heart disease and the presence of type 2
diabetes contributes to the development of coro-
nary atherosclerosis and realizes its negative
impact on the progression of CHF due to the oc-
currence and severity of coronary heart disease
[18, 19].

This paper reflects the concept of the ef-
fect of chemokines on myocyte contractility, as
evidenced by the results of other researchers
who demonstrate that fractalkin causes a de-
crease in cardiomyocyte contractility through
the CXCR4 receptor [20, 21].

The obtained results suggest that type 2
diabetes, obesity, dyslipidemia, inflammation
have common pathogenetic mechanisms of the
development and progression of cardiovascular
complications in patients with comorbid patho-
logy, lead to summation and potentiation of
cardiovascular risk, which is consistent with
the results obtained by other studies, reflected
in subsequent works [22—24].

CONCLUSIONS

1. Due to the progression of chronic heart fai-
lure in patients with postinfarction cardio-
sclerosis and concomitant type 2 diabetes
and obesity, an increase in all fractions of
lipoproteins at stage III functional class
was diagnosed, and then their decrease
(at stage IV functional class), which may in-

dicate a deterioration in this category of pa-
tients, due to the progression of metabolic
shifts, stagnation, dysfunction of the main
parenchymal organs.

2. Increased circulatory levels of fractalkin and
decreased clusterin content in patients with
postinfarction cardiosclerosis with concomi-
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10.

11.
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tant type 2 diabetes mellitus and obesity is
accompanied by an increase in the functional
class of chronic heart failure.

. Fractalkin and clusterin play a significant

role in the progression of chronic heart fai-

lure in patients with postinfarction cardio-
sclerosis with concomitant type 2 diabetes
and obesity, so they can be used as biomar-
kers of the severity of heart failure.
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THE COURSE OF CHRONIC HEART FAILURE
IN PERSONS WITH POST-INFARCTION CARDIOSCLEROSIS
AND TYPE 2 DIABETES MELLITUS AND OBESITY ACCORDING
TO A NUMBER OF METABOLIC AND HORMONAL INDICATORS
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The aim of the study is to investigate the effect of lipid metabolism, biomarkers of fractalkin and clusterin
inflammation on the development and progression of chronic heart failure (CHF) in patients with post-infarc-
tion cardiosclerosis, type 2 diabetes and obesity.
Materials and methods. A retrospective analysis of a comprehensive examination of 67 patients with
postinfarction cardiosclerosis with concomitant type 2 diabetes and obesity. All patients were divided into
3 groups depending on the functional class (FC) of CHF: 1 group (n = 22) — patients with CHF II FC; Group 2
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(n = 23) — patients with CHF III FC; Group 3 (n = 22) — patients with CHF IV FC. All patients were examined
clinically, they underwent instrumental, biochemical and hormonal examinations.

Results. With the progression of CHF from FC II to FC III there is a deterioration of lipid metabolism:
a significant increase in cholesterol levels by 5.5 %, TG — by 15.7 %, LDL cholesterol — by 74.4 %, VLDL
cholesterol — by 15.9 %, reduction of HDL cholesterol by 27.6 % (p < 0,05). An analysis of the fractal equation
showing that ailing on CHF is advised by FC; and the level of clusterine — on the contrary decreases. Classical
changes in patients with postinfarction cardiosclerosis with CHF and concomitant type 2 diabetes mellitus and
obesity, which are the formation of atherogenic lipid metabolism disorders associated with body weight, as well
as changes in the latest indicators such as fractalkin and clusterin, indicating the role of these molecules in the
progression of CHF.

Conclusions. Due to the progression of chronic heart failure in patients with postinfarction cardiosclerosis
and concomitant type 2 diabetes and obesity, an increase in all fractions of lipoproteins at stage III functional
class was diagnosed, and then their decrease (at stage IV functional class), which may indicate a deterioration
in this category of patients. , due to the progression of metabolic shifts, stagnation, dysfunction of the main
parenchymal organs. Increased circulatory levels of fractalkin and decreased clusterin content in patients with
postinfarction cardiosclerosis with concomitant type 2 diabetes mellitus and obesity is accompanied by an in-
crease in the functional class of chronic heart failure. Fractalkin and clusterin play a significant role in the pro-
gression of chronic heart failure in patients with postinfarction cardiosclerosis with concomitant type 2 diabetes
and obesity, so they can be used as biomarkers of the severity of heart failure.

Keywords: chronic heart failure, obesity, postinfarction cardiosclerosis, type 2 diabetes, biomarkers of
inflammation.

MEPEBIIT XPOHIYHOT CEPLUEBOI HEAOCTATHOCTI
Y OCIB I3 NOCTIH®APKTHUM KAPAIOCKNEPO30OM
TA LLYKPOBWM LIABETOM 2 TUMY N OXUPIHHAM
3A JAHVMU PAAY METABOJIIHHUX TA TOPMOHAJIbHUX MOKA3HUKIB

Hynaesa 1. I1., Binosox O. M., Kuassrkosa I. 1.

XapriecvKkuil HAQUIOHAbHUL MeOuuHUl YHIgepcumem, m.Xapkie, Ykpaina
innadunaieva@gmail.com

MeTo10 pobGoTu € mocaia:keHHs BIJIKBY IIOKA3HHUKIB JIMigHOro o0MiHy, OioMapKepiB 3amajeHHS Qpak-
TAJIKIHY 1 KJIACTePUHY HA PO3BUTOK 1 IIPOrpecyBaHH XPoHIYHOI cepiieBoi HegocraTrHocTi (XCH) y mamienTis
Ha MoCTIH(QAPKTHUMN KapIl0CKJIepo3, I[yKpoBUl miaber 2 tumy ¥ oxkupiuusa. [IpoBemeno aHasia KOMILJIEKC-
HOTO 00cTesKeHHs 67 XBOpHX Ha MOCTIH(apKRTHUN Kapaiockaepod 13 cyuyTtHiM ][ 2 Tuny # omupiHHIM.
Vei namienTn OyJin posIoAijieHl Ha 3 TPy B 3ajieskHocTI Bix pyHkmioHanabsHoro kaacy (DK) XCH: 1 rpyma
(n = 22) — xBopi ma XCH II ®K; 2 rpyna (n = 23) — xBopi Ha XCH III ®K; 3 rpyna (n = 22) — maijienTu
3 XCH IV O®OK. Bci mamientu Oyiau obcreskeHl KJIIHIYHO, IM IIPOBOJUJIN 1HCTPYMEHTAaJbHEe, 010XIMIUHe Ta
ropmoHasibHe obcreskenus. [Ipu nporpecysanni XCH Big IT @K o 11T ®K mae miciie moripiieHHs cTaHy Jii-
nigaoro ooMiny: sHauye migsuitenssa pisuis 3XC Ha 5,5 %, TI' — ma 15,7 %, XC JITIHII — ua 74,4 %, XC
JITIJJHIL — ma 15,9 %, suumxennsa XC JIIIBII — wa 27,6 % (p < 0,05). AHaia piBHA ppaKkTaJKiHA IOKA3aB,
mo y xBopux Ha XCH 3 migBumenusawm i1 OK BiH migsuinyerbes. A piBeHb KJIaCTEePUHY — HABIAKH 3HUKY-
eThesa. BeraHoBIIeHO KITacHYHI 3MIHM Yy XBOPHUX Ha HOCTiHGapKTHUN Kapaiockaepos 3 XCH ra cymyraim I1]]
2 TUIY ¥ OKUPIHHAM, AK] II0JIATAITh Y POPMYBAHHI IIOPYIIEHb JIIIITHOr0 0OMIHY aTeporeHHOro Xapakrepy,
SKI1 IOB’A3aH1 13 MAcoo Tijla XBOPHUX, a TAKOMK 3MIHU 3 OOKY TAKHX HOBITHIX IIOKA3HHUKIB, AK (PPAKTAIKIH
1 KJIaCTEePHH, 1[0 3aCBIYYIOTH POJIb IIUX MOJIEKYJI B iporpecyBauul XCH.

BucHosku. ¥V 3p’3ry 3 nporpecyBanuam XCH y xBopux Ha mocTiHpapKTHUNE Kap ioCKIIepos3 Ta CyIyT-
HIMH I[YKPOBUM J1iabeToM 2 THUIly Ta OMKHPIHHSAM JIarHOCTOBAHO 301JIBIIEHHS BCiX QparIliil JimompoTeigis
Ha III craxii dpyHKIfloHaIbLHOrO Kjacy, a moTiM ix 3umskeHHsa (Ha [V cramil pyHKIIIOHAJIBHOTO KJacy), 110
MOJK€e CBLIYATh IIPO HOTIPIIEHHS CTAHy Ilel KaTeropii XBOPMX BHACJIIOK IIPOrpeCcyBaHHS MeTab0oJIIYHUX
3pyIleHb, 3aCTINHUX SIBUII, IOPYIIeHHS PYHKI[] OCHOBHUX ITApeHX1MaTO3HuX opraHis. [ligBuinenusa piBHsa
dparTaakiHy B KPOBOOOITY Ta 3HUIKEHHS BMICTY KJIACTEPUHY Y XBOPUX HA MOCTIHQPAPKTHUHA KapI10CKIEPO3
13 CyIIyTHIM IYKPOBHM Aia0eToM 2 THIIY Ta OKUPIHHAM CYIIPOBOIKYEThCs 301IbIIEHHAM (PyHKIII0HAJIBHOTO
KJIacy XpOHIYHOI ceprieBol HemocrarHocTl. OpakTalikiH 1 KJIacTepuH BiAIrpaioTh 3HAYHY POJIb y IIpOrpecy-
BaHHI XPOHIYHOI CepIieBOi HeJOCTATHOCT] Y XBOPUX HA MOCTIHQAPKTHUHA KapI10CKJIEeP03 13 CYIYTHIM ILyKpPO-
BUM JiabeToM 2 TUILY Ta OKUPIHHSM, TOMY iX MOKHA BUKOPHUCTOBYBATHU SK OlOMapKepy TSIKKOCT1 CeplieBoi
HeIOCTATHOCTI.

KinmouoBi crmoBa: XpoHIYHA ceplieBa HEJOCTATHICTh, OKHPIHHS, IMOCTIHQAPKTHUN KapIloCKJIepos,
IMyKpoBUii giaber 2 Tuiry, 6ioMapKepu 3arraieHHs.
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