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The objective — to study the structural-functional condition of the left ventricle
myocardium (LV) in patients with postinfarction cardiosclerosis and surplus body weight
taking into account the levels of adipokines FABP4 and CTR3.

Material and methods. The study involved 189 patients. The first group consisted of
60 patients with postinfarction cardiosclerosis, the second group included 68 patients
with postinfarction cardiosclerosis and excess body weight (EBW), the third group
comprised 61 patients with postinfarction cardiosclerosis and obesity. The content of
FABP 4 and CTRP 3 was determined by enzyme-linked immunosorbent assay. Statistical
processing of the survey results was performed using the licensed software package
“IBM SPPS Statistics 27.0”. According to the sample size and distribution of indicators,
the parametric Students test was used. Evaluation of the significance of the difference
between the means of multiple comparisons for quantitative traits with normal
distribution using Bonferroni correction was performed by one-way analysis of variance
(ANOVA).The mean and the error of the mean were determinedThe correlations of the
indicators were determined using the Pearson correlation coefficient (r). At a value of
p<0.05, the difference was considered significant.

Results. Patients with post-infarction cardiosclerosis and obesity in comparison with
patients without excess body weight were found to have an increase in end-systolic
volume (ESV), end-diastolic volume, end-diastolic size (EDS), end-systolic size (ESS),
stroke volume, thickness of interventricular septum, thickness of the posterior wall
of the left ventricle, size of the left atrium, mass of the left ventricular myocardium,
LVMMI. A direct relationship between FABP 4 and ESS, ESV, LVMMIlin patients with
postinfarction cardiosclerosis and obesity was determined. There was a significant
inverse correlation between CTRP 3 and EDS, ESS, ESV, LVMMII in patients with
postinfarction cardiosclerosisand obesity.

Conclusions. The study showed that in patients with postinfarction cardiosclerosi 34s
and obesity there was an increase in echocardiographic parameters. The influence of
FABP 4 and CTRP 3 content on the structural and functional state of the left ventricular
myocardium was determined.

Knrouoei cnosa:
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PEMOJEJIOBAHHSA JIIBOT'O IIVIYHOYKA Y TAIIE€EHTIB I3
HNOCTIH®APKTHHUM KAPAIOCKJIEPO30M TA OKUPIHHSAM 3
YPAXYBAHHSIM PIBHIB FABP 41 CTRP 3

M.IO. Komeniox

Mema 0ocnidicennsn — susuumu CMpyKmMypHO-QYHKYIOHATbHUL CIMAH MIOKApOa 16020
wiynouka (JIL) y nayienmis i3 nocmingpapkmuum KapOioCKIEpo30M | HAOMIDHON
Macor mina 3 ypaxysanuam pienie aounoxinie FABP 4 ma CTRP 3.

Mamepianu i memoou. Obcmedsiceno 189 nayicumis. [leputy epyny cgopmysanu 3
60 nayieumis i3 noCmiHGapkmuum Kapoiockiepo3om, 00 Opyeoi epynu ysivuuiiu 68
nayieHmis i3 NOCMIHGAPKMHUM KApOIOCKAepO30M ma HaoMipHoto macor mina (HMT),
00 mpemwvoi — 61 nayienm i3 nOCMIHGAPKMHUM KAPOIOCKIEPO30M MA ONCUPIHHSM.
Bmicm FABP 4 i CTRP 3 eusnaueno i3 GUKOPUCMAHHAM [MYHOQEPMEHMHO20
memoody. Ha  ynempaseyxosomy crkanepi  Radmir ULTIMAPro30 nposedeno
donnep-exoxkapoioepagiune docnioxcenns. Kowyenwmpuune pemooentosanns JILI
0Ia2HOCMOBAHO NpU 8iOHOCHIU MOBWUHI 3a0Hb0oi cminku JILII>0,45 ma nopmaneromy
indexci macu miokapoa JIII (IMMJIIL). Cmamucmuuny 00pobKy pesyibmamis
oocniooicentsi 30IUCHEHO WIAXOM BUKOPUCIAHHA NIYEeH3IlHo20 naxkema npocpam
“IBMSPPSStatistics27.0”. Bionogiono 00 posmipy 6ubipku ma po3nooiny NOKA3ZHUKIG
3acmocosano napamempuunuii memoo Cmorodenma. Kopensyiiini 36 'sa3Ku nOKA3HUKI8
BUBHAYEHO 3a 00NoMo2oio Kkoe@iyiecnma xopenayii Ilipcona (r). Iloxkasnuxu HasedeHi
5K CEPeOHE 3HAUEHHS Ma NOMUTKY cepeonbo2o apugmemuuno2o. OYinKy 3Hauyuocmi
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DIZHUYT MIDHIC MHONCUHHUMU NOPIBHAHHAMU KIILKICHUX O3HAK I3 HOPMATbHUM PO3NOOLIOM
npoeooUnU 34 OONOMO2010 OOHOCMOPOHHBLO20 Oucnepciinozo ananizy (ANOVA)
3 ypaxyseanuam xopekyii Bougepponi. Ilpu 3uauenni p<0,05 pisHuys esascanacs
00Ccmo8ipHOI0.

Pesynomamu. Y nayienmis i3 nocmin@apkmuum KapoioCcKaiepo30M md ONCUDIHHAM
NOpIBHAHO 3 nayieHmamu 6e3 HaOMIpHOI macu mina ma nicis H@apkmy miokapod
30inbuunUca Kinyego-cucmoniunutl 06 ‘em (KCO), kinyego-oiacmoniunuii 00 ’em, KiHyeso-
oiacmoniunuii posmip (K/AP), xinyeso-cucmoniunuii posmip (KCP), yoapnuu 06’em,
MOBUWUHA MINCULTYHOUKOBOT NepemunKu, mosuura 3a0nboi cminku JILII, posmip nigozo
nepedcepos, maca miokapoa JILI, IMMIIII. Busuaueno npamuil 63a€MO38'930K MIdiC
FABP 4 ma KCP, KCO, IMMJILLI1 y nayienmis i3 nocmingapkmuum kapoiockiepo3om
ma odcupinnam. Buseneno docmosipnuil 360pomHiti kopenayiunutl 36 a30k miow CTRP
3 ma KJIP, KCP, KCO, IMMJILLI y nayicumis i3 nocminghapkmuum KapoiocKiepo3om
ma OANCUPIHHAM.

Bucnogku. 1. Bcmanoénena HaaeHicmb — 63AEMO38'A3KY  MIJC — NOKA3HUKAMU
cmpyKkmypHo-ghyukyionarbno2o cmany mioxkapoa JILL, FABP4 i CTRP 2. V nayicumis
i3 nocminHgapkmuum KapOoioCKIepOo30M 1 ONCUPIHHAM CHOCHEPIeA€mMbCs 3POCHAHHS
IMMUILL i BT3CJILL, wo 8i0nogioae KOHYeHmpuiHomy pemooeniosantio cepys.

PEMOJEJMPOBAHUME JIEBOI'O )KEJYAOYKA Y MAIIUEHTOB C
NOCTUH®APKTHBIM KAPAUOCKJIEPO30M U O’)KUPEHUEM C YYETOM
YPOBHS FABP4 U CTRP 3

M.IO. Komeniox

Lens uccnedosanus — usyuumos cmpyKmypHo-QyHKYUOHATbHOE COCTNOSHIE MUOKAPOU
negozo oscenyoouka (JDK) y nayuenmos c nocmuH@apkmHuiM KAPOUOCKIEPO3OM U
u3bbLIMOuHOU Maccou mena ¢ yuemom ypogueu aounoxurnos FABP4 u CTRP3.
Mamepuanst u memoowt. Obcredosano 189 nayuenmos. Ilepsyro epynny cocmasunu 60
RAYUeHmo8 ¢ NOCMUHPAPKMHBIM KAPOUOCKIEPO3IOM, 8MOPYIO 2pynny — 68 nayuenmos
€ NOCMUHDAPKMHBIM KAPOUOCKIepo3omMu uzbvimounol maccou mena (MMT), mpemvio
epynny — 61 nayuemm ¢ NOCMUHOAPKIMHLIM KAPOUOCKIEPOIOM U  OHCUPEHUEM.
Cooepowcanue FABP 4 u CTRP 3 onpedeneno ¢ nomowwlo UMMYHODeEpMeHMHO20
memooa. Cmamucmuyeckyio 0opabomky pe3yiomamos Uccie008aHUsl 0CYu ecmseieHo
nymem UCHONb308AHUA JUYeH3UOHHO20 nakema npoepamm "IBM SPPS Statistics
27.0". Coenacno pasmepa 6vbl00pKU U pacnpedenenus noxazamenell NPUMeHeHo
napamempuyeckuti memoo Cmviomenda. Koppenayuonnvle c6a3u nokazameineu
onpedenensvi ¢ nomowpio Kodppuyuenma xopperayuu Ilupcona (r). I[loxkasamenu
npugedensvl Kaxk cpedHee 3HaueHue U OwubKa cpeonezo apugmemuueckozo. OyeHKy
SHAUUMOCIU  PATUNUL MEXHCOY MHOMCECTNBEHHBIMU CPAGHEHUAMU KOIUYEeCTNEEHHBIX
NPUSHAKOS C HOPMATbHBIM PACHpedeNeHUueM Nposooun ¢ NOMOWbI0 0OHOCTOPOHHE20
oucnepcuonnoeo ananuza (ANOVA) c nonpaskoti bongepponu. Ilpu 3nauenuu p<0,05
DPASHUYA CUUMANACH OOCHOBEPHOIL.

Pesynomamet. ¥ nayuenmog ¢ nocmun@apkmuuim Kapouockaepo30M U OXHCUpeHuem no
cpagnenuio ¢ nayuenmamu 6e3 u30blmouHOU MAcCel meia u nociie UHGapKma Muoxapoa
yeenuuunucy Koneuno-cucmoauueckuii oovem (KCO), koneuno-ouacmonuueckuli 0o6vem,
Koneuno-ouacmonuveckui paswep (K/IP), xoumeuno-cucmonuueckuii pasmep (KCP),
yOapHblii 00bem, MOTUUHA MEHCHCETYOOUKOBOU Nepe2opooKU, MOIUWUHA 3a0Hel CIeHKU
JDK, pasmep nesoco npedcepous, macca muoxapoa JDK, UMMJIDK. Onpedenenvl npsavvie
szaumocsazumexncoy FABP 4 u KCP, KCO, UMMUJIILI y nayuenmog c nocmungapkmusvim
KapOUOCKIEPO30M U oxcupenueM. Bviasnena docmosepnas obpammuas KoppeiayuoHHas
cea3b medcoy CTRP 3 u KJ{P, KCP, KCO, UMMUJILII y nayuenmos ¢ nocmungapkmusim
KaAPOUOCKIEPO3OM U OHCUPEHUEM.

Buvi6oow. [loxazano manuuue 63auMOCSA3U MeHcOYy NOKA3AMENAMU CIMPYKIMYPHO-
dyukyuonanvrnoeo cocmosnus muoxapoa JDK, FABP4 u CTRP 2. 'V nayuenmos c
ROCUHDAPKMHBIM — KAPOUOCKAEPO3OM U OXCUPEHUeM HAOI00aemes yeenudeHue
HMMIDK u OT3CJDK, umo coomeemcmeyem KOHYEHMPUUECKOMY PeMOOelupOo8anHuIo
cepoya.

Knrwouegvie cnosa:
AOUNOKUHbL, IXOKAD-
ouoepacghusi, unghaprm
MUOKapOQ, odxicuperue,
pemooenuposaniie.

Knunnueckas u sxenepu-
MEHTaJIbHasl aTOJIOT s
2021. T.20, Ne3 (77).
C.82-88.

Introduction tissue is known to be associated with the development and
Obesity is one of the risk factors for acute myocardial — progression of heart failure after myocardial infarction
infarction (AMI). The production ofadipokines by adipose  [2]. C1q tumor necrosis factor related protein 3 (CTRP3)
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and fatty acid binding protein 4 (FABP4) are adipokines
involved not only in the regulation of carbohydrate
and lipid metabolism, but also affect the structural
and functional parameters of the left ventricle (LV) of
myocardium. FABP4 content increased in patients with
CHF [2; 11]. The researchers investigated that systolic
and diastolic function decreased in experimental subjects
with increasing FABP4 content. FABP4 concentration is
associated with left ventricular myocardial remodeling
and further contributes to the progression of heart failure
[7; 15]. It is noted that FABP4 affects cardiac function
via a direct effect on cardiomyocytes [14]. Therefore,
FABP4 affects the structural and functional state of the
myocardium through paracrine or endocrine pathways.

CTRP3 has a cardioprotective effect and reduces
the development of pathological remodeling of the left
ventricular myocardium after myocardial infarction
through the process of restoring the state of ischemic
cardiomyocytes [13]. However, the study of the effect
of FABP4 and CTRP3 on the structural and functional
parameters of the left ventricular myocardium in patients
with postinfarction cardiosclerosis and excess body
weight remains insufficiently studied today.

The objective of the study

To study the structural-functional condition of the left
ventricle (LV) myocardium in patients with postinfaction
cardiosclerosis and excess body weight taking into
account the levels of adipokines FABP4 and CTR3.

Material and methods of the study

The study was performed between 01 September
2018 and 31 December 2020. The cross-sectional study
involved 189 patients with postinfarction cardiosclerosis
in the presence and absence of excess body weight (EBW)
and obesity, who were treated in the State Institution “L.
T. Malaya National Institute of Therapy of the National
Academy of Medical Sciences of Ukraine” and in the
Kharkiv Clinical Hospital of Rail TransportNo.1 of the
branch of the “Health Center” of the Public Joint Stock
Company “Ukrainian Railways”. The first group consisted
of 60 patients with postinfarction cardiosclerosis, the
second group included 68 patients with postinfarction
cardiosclerosis and EBW, the third group consisted of 61
patients with postinfarction cardiosclerosis and obesity.

The criterion includes patients with postinfarction
cardiosclerosis depending on body mass index.

Exclusion criteria were type 1 and 2 diabetes, diffuse
connective tissue diseases, pituitary and hypothalamic
diseases, autoimmune diseases, thyroid disease, CHF
IV FC before myocardial infarction, the presence of
chronic obstructive pulmonary disease, disorders of the
heart valve, symptomatic hypertension, kidney or liver
malfunction, cancer, severe anemia.

The diagnosis of postinfarction cardiosclerosis was
formulated in accordance with the Order of the Ministry
of Health No. 152 of 03.02.2016 and asamended
09.23.2016 No. 994*“Unified clinical protocol of primary,
secondary (specialized) and third (highly specialized)
medical care stable ischemic heart disease” [3]. Signs of
obesity were detected by body mass index (BMI) by the
formula: weight (kg)/height (m?). The value of normal
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body weight was from 18.5 to 24.9 kg/m?. Signs of EBW
were measured by BMI from 25 to 29.9 kg/m?. Signs of
obesity were BMI exceeding 30 kg/m? [12].

Doppler echocardiography was performed on a
Radmir ULTIMA Pro 30 ultrasound scanner to determine
end-diastolic size (EDS), end-systolic size (ESS) of
the left ventricle (LV), thickness of the interventricular
septum (TIVS), size of the aorta, size of left atrium
(LA) and posterior wall of LV (TPWLV) in diastole.
LV myocardial mass (LVMM), LVMM2 index
(LVMMI2=LVMM/body surface area (m?)), LVMMII
(LVMMI1=LVMMVI/height (m*7) was calculated, which
is important to measure in obesity. The upper limit of
LVMMII was 44 g/m*’ for women and 48 g/m?’ for
men. LV hypertrophy was diagnosed in more than 110
g/m?* for women and more than 125 g/m?* for men. The
relative wall thickness (RWT) of the LV was determined
by the formula (TPWLV+TIVS/EDSLV)) and the type of
LV remodeling was identified with the help of LVMMI|1
and LVMMI2 indicators. Concentric LV remodeling was
diagnosed in RTPWLV>0.45 and normal LVMMI [10].

The content of FABP 4 and CTRP 3 was measured
using ELISA (enzyme-linked immunosorbent assay)
using kits from Elabscience Biotechnology, USA and
Human CTRP 3 (Aviscera Bioscience Inc, Santa Clara,
USA) in the biochemical department of the Central
Research Laboratory of Kharkiv National Medical
University. The studies were performed in accordance
with the standards of Good Clinical Practice and the
principles of the Declaration of Helsinki. The study
protocol was approved by the Ethics Committee of
Kharkiv National Medical University (Minutes No.2
of 2 April 2018). Prior to inclusion in the study, all
participants signed written informed consent.

Statistical processing of the study results was
performed using the licensed software package “IBM
SPPS Statistics 27.0” (IBM Inc., USA). Parametric
Student's t-test was used according to the sample size
and distribution of indicators. The correlations of the
indicators were determined using the Pearson correlation
coefficient (r). Evaluation of the significance of the
difference between the means of multiple comparisons
for quantitative traits with normal distribution using
Bonferroni correction was performed by one-way
analysis of variance (ANOVA). Indicators are given as
mean (M) and the error of the mean (m). At a value of
p<0.05, the difference was considered significant.

Results and their discussion

Patients with postinfarction cardiosclerosis and
EBW in comparison with patients with postinfarction
cardiosclerosis were found to have an increase in EDS by
3.57% (p = 0.047); the size of LA by 11.5% (p = 0.000),
LVMM by 10.29% (p = 0.019) (Table 1).

Patients with postinfarction cardiosclerosis and
obesity compared to patients without obesity and
EBWhad an increase inESV by 24.67% (p = 0.001);
EDV by 18.42% (p = 0.000), EDS by 7.54% (p = 0.000);
ESS by 10.14% (p = 0.000), SV by 11.19% (p = 0.025),
TIVS by 6.3% (p = 0.031), TPWLV by 6.25% , 01), the
size of LA by 13.86% (p = 0.000), LVMM by 23.21%
(p =10.000), LVMMI by 11.22% (p = 0.000).
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Table 1
Structural indicators of the heart after a myocardial infarction on the background
of excess body weight and obesity (M+m)
. . Patients with Patients with
Patients with . . . .
) . . . postinfarction postinfarction
Indicator, units of postinfarction Jioscl . diosel . .
t cardiosclerosis Card1osclerosis cardlosclerosis Probablhty (P)
measuremen and EBW and obesity
1 2 3

EDS, cm 5.04+0.06 5.22+0.00 5.42+0.07 p,,=0.047
p,,=0.000

ESS, cm 3.65+0.07 3.76:0.06 4.02+0.07 p,,=0.225
p,,=0.000

EDV, ml 122.35+3.3 132.21+3.92 144.89+4.59 p,,=0.060
p,,=0.000
p,,=0.338

ESV, ml 59.18+2.43 62.7242.71 73.78+3.29 P 0,001

SV, mn 63.65+1.86 68.19+1.88 70.77+2.52 p,,=0.091
p,,=0.025

EF, % 52.48+1.01 53.310.95 50.1:£1.05 p,,=0.568
p,,=0.119

TIVS, cm 1.11£0.02 1.15+0.02 1.18+0.017 p,,=0.183
p,,=0.031

TPWLYV, cm 1.12+0.021 1.14+0.02 1.19+0.016 Py 0421
p,,=0.01

LA, cm 3.39+0.074 3.78+0.07 3.86+0.08 p,,=0.000
p,,=0.000

Aorta, cm 3.15+0.06 3.13+0.07 3.27+0.05 p,,=0.837
p,,=0.145

LVMM, g 261.99+7.81 288.95+8.15 322.8+9.28 p,,=0.019
p,,=0.000

LVMML, g/m*’ 50.31+1.44 52.65+1.35 64.34+1.61 p,,=0.240
p,,=0.000

2 p,,=0.656

LVMMI, g/m 142.15+4.17 144.69+3.86 158.1+4.31 12_
p,,=0.009

RTPWLV 0.45:0.01 0.45+0.01 0.45+0.01 p,,=0.822
p,,=0.918

A direct correlation (Fig. 1) between FABP 4 and
ESS, ESV, LVMMII in patients with postinfarction
cardiosclerosis and obesity was determined. There was
a significant inverse relationship between CTRP 3 and
EDS, ESS, ESV, LVMMII in patients with postinfarction
cardiosclerosis and obesity (Fig. 1).

It has been proved that the presence of postinfarction
cardiosclerosis in obese patients is associated with
thinning of the left ventricular wall, which leads to a
decrease in myocardial contractility. These changes
occur due to high blood pressure, the presence of
atherosclerotic cardiosclerosis, resulting in the deepening
of the decrease in LV myocardial systolic function and
leading to the development of ischemic myocardial
remodeling. It is known that LV myocardial hypertrophy,
detected in hypertension, coronary heart disease, CHF
and myocardial infarction, has different mechanisms
of development [1; 4]. FABP4 and CTRP3 are known
modern adipokines involved in the restructuring of
myocardial geometry after myocardial infarction [5; 7].

The study revealed an increase in the concentration

Kuiniuna ta excriepuMenTaibHa maronorist. 2021. T.20, Ne 3 (77)

of FABP4 and a decrease in the content of CTRP3
in patients with AMI depending on the presence and
absence of excess weight [8; 9].The study showed
an increase in structural and functional parameters in
patients with postinfarction cardiosclerosis, EBW and
obesity. This indicates the effect of excess weight on the
course of postinfarction cardiosclerosis. The authors note
that there is a significant correlation between FABP4
concentration and LV mass in excess weight [6]. We
found that the concentration of FABP 4 was significantly
higher in patients with AMI in the presence of obesity
compared with patients in the absence of signs of excess
body weight. At the same time, the concentration of
CTRP 3 is likely to be significantly reduced in patients
with AMI in the presence of excess weight. The study
identified the relationship of FABP4, CTRP 3 with
structural and functional parameters of the left ventricular
myocardium [7]. It is important to note that in patients
with postinfarction cardiosclerosis and obesity, there is
a significant change in the geometry of the left ventricle.
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Figure 1. Relationship between FABP4, CTRP3 and structural and functional parameters
of the left ventricle in patients with postinfarction cardiosclerosis and obesity.

Conclusions

There is a relationship between the indicators of
the structural and functional state of the left ventricular
myocardium and FABP4 and CTRP3 in patients with
postinfarction cardiosclerosis with concomitant obesity.

In patients with postinfarction cardiosclerosis and
obesity, there is an increase in LVMMI and RTPWLYV,
which corresponds to the concentric remodeling of the
heart.

Prospects for further research

We consider promising studies of the effect of FABP4
and CTRP3 on the condition of the coronary arteries
in patients with AMI depending on the presence and
absence of excess body weight.
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