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FIBROTIC CHANGES IN PATIENTS WITH CHRONIC HEART
FAILURE WITH CARDIAC DYSSYNCHRONY AND ASSOCIATED
TYPE 2 DIABETES MELLITUS

Rudenko T. A., Bilchenko O. V. Khvysiuk M. O., Godlevska O. M., Braslavska A. P.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

The study of fibrosis markers was carried out on 72 observed patients (mean age (69 + 10.37) years) with
chronic heart failure (CHF) of ischemic genesis with manifestations of cardiac dyssynchrony (CD) and
concomitant type 2 diabetes mellitus — Galectin 3 and matrix metalloproteinase 1. All patients were divided
into 2 groups, depending on the presence of CD. The CD was evaluated according to a conventional
technique, the volume fraction of interstitial collagen was measured using the formula of J. Shirani and co-
authors, the levels of Galectin-3 and matrix metalloproteinase 1 — by the enzyme-linked immunoassay
according to the manufacturer's instructions. The data were processed using parametric and nonparametric
statistics. It was revealed that the level of fibrosis development was higher in the group of patients with CD
than in the group without CD. This indicates the dependence of the development of myocardial sites
asynchronous reduction with the presence of interstitial collagen development. That further requires the study
of the effect of anti-fibrotic, anti-ischemic and hypoglycemic agents on the progression of CD to prevent
subsequent myocardial remodeling.

KEY WORDS: volume fraction of interstitial collagen, chronic heart failure, cardiac dyssynchrony,
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®IFPOTUYHI 3MIHH Y XBOPUX 3 XPOHIYHOIO CEPHEBOIO HEJJOCTATHICTIO 3
JAUCCHUHXPOHIE€IO MIOKPAJIA TA CYITYTHIM HYKPOBUM JIABETOM 2-I'0O THITY

Pyoenxo T. A., binvuenko O. B. Xeuciok M. O., I'ooneecvka O. M., bpacnaecvka A. 11.
XapkiBcbKa MEIMYHA aKaJIeMisl MTICISIUITIOMHOT OCBITH, M. XapKiB, YKpaiHa

VY 72 obcrexyBanux (cepenniii Bik (69 + 10,37) pokiB) 3 xpoHiuHOMO cepiieBoro HemocTaTHicTio (XCH)
IIIEMIYHOro TeHe3y 3 MPosiIBAMU TUCCUHXPOHIT Miokapaa (JIM) Ta cymyTHIM I[yKpOBHM Jia0eToM 2-T0 THITY
MPOBEICHO BHBYEHHsI MapkepiB (idpo3y: [anektrHy 3 Ta mMaTpukcHOI MetanonpoteiHaszu 1. Bei marientn
pO3/iNieHi Ha 2 TPy B 3aJIeKHOCTI Bij HasiBHOCTI JIM. JIM oliHIOBajH 3a 3arajbHOIPUIHSATOI METOANKOILO,
00'eMHy (paxIlif0 IHTEPCTHUIIATBHOIO KOJAreHy BUMIpIOBaIK 3a jornoMororo ¢opmynu J. Shirani i
CMiBaBTOPIB, piBeHb ['anekTiHa-3 1 MaTPUKCHOI MeTayonporeiHaszu 1 3a JOMOMOrown iMyHO(MEpMEHTHOTO
METONy 3TiHO 3 IHCTpYKIi€w Bix BHpoOHMKa. JlaHi OOpOOJSITM MeTomaMH MNapaMeTpUYHOI Ta
HerapaMeTpUYHOl CTaTUCTHKH. BusiBieHo, 110 B rpymi xBopux 3 JIM piBeHb po3BUTKY QiOpo3y OyB BUIIIM 32
piBenb y rpymi 6e3 JIM. Lle Bka3ye Ha 3aJeXHICTh PO3BUTKY aCHHXPOHHOTO CKOPOUYEHHS JISIHOK MioKapaa 3
HAsSBHICTIO PO3BUTKY IHTEPCTUIIIATBHOTO KOJNAreHy, O[0 B MOJAIbIIOMYy MOTpeOye BUBYEHHS mii
POTUBOGIOPOTUIHNX, aHTHIMIEMIYHUX Ta TIMOTTIKEMiYHIX 3ac00iB Ha mporpecyBanHs M mis 3amobiranas
y NOAANBIIOMY Pe MOJIEIIOBaHHS MiOKap/a.

K/TIOY90BI C/IOBA: o0'emHa (pakiiisi iHTEpCTHIIIATBHOIO KOJareHy, XpOHIYHa cepIieBa HeIOCTaTHICTH,
IVICCHHXPOHIS Miokapaa, [amexTiH 3, MaTpUKCHA MeTaJIoNpoTeinasa 1

OUBPOTUYECKHUE UBMEHEHUSL Y BOJIbHBIX C XPOHUYECKOM CEPJIEYHOM
HEJOCTATOYHOCTBHIO C JUCCUHXPOHUEU MUOKPAZIA U COITYTCTBYIOINM
CAXAPHBIM JJMABETOM 2-T'O THITA

Pyoenxo T. A., bunvuenko A. B. Xeuctok M. A., I'ooneeckan O. M., bpacnasckas A. I1.
XapbKOBCKasi METUITMHCKAS aKaJAeMUs TIOCIEIUTUIOMHOTO 00pa3oBaHms, T. XapbKoB, YKpanHa

VY 72 obenenyembix (cpemnuii Bospact (69 + 10,37) sreT) ¢ XpOHHUECKOH CepIeuHO HEeI0CTATOUHOCTRIO
(XCH) wnmemMu4eckoro reHe3a € MPOSBICHWSIMH JUCCHHXPOHMH MHUOKapaa (M) W comyTCTBYIOIIUM
caxapHbIM JuaberoM 2-TO THMa MPOBEACHO H3ydeHHWe MapkepoB ¢ubOposa: ['asekTMHa 3 WM MaTpUKCHOH
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MeTajionporenHassl 1. Bee mamueHTsl pasneneHsl Ha 2 rpymnmsel B 3aBUCHMMOcTH OT Hanmuua JM. JIM
OIIEHUBAJIN T10 OOUIETIPUHITON METOANKE, 00bEMHYIO (DPAKIMIO MHTEPCTUIHAILHOIO KOJIJIareHa U3MEPSIIH C
riomotbto Gopmyinsl J. Shirani u coaBTopoB, ypoBeHb [ anekTHHa-3 1 MaTPUKCHOW METaJuIONpOTEenHa3kl 1 ¢
MIOMOIIBI0 IMMYHO(EPMEHTHOTO METO/A COTTACHO MHCTPYKIMU OT Mpou3BoauTens. JlaHHbIe 0OpabaTbiBain
METOJIaMH TTapaMeTPHUYEeCKOd M HellapaMeTpUYEeCKO CTaTHCTHKU. BIBIEHO, uTO B rpymme OonbHBIX ¢ JIM
YpOBEHb pa3BUTHs (uOpo3a ObUT BhINIE YpOBHS B rpymme 6e3 JIM. 3To yka3blBaeT Ha 3aBUCHMOCTb Pa3BUTHS
ACHHXPOHHOT'O COKpAIllEHHUs Y4aCTKOB MHUOKap/a ¢ HaJMYUEM Pa3BUTHA MHTEPCTULHMAIBHOIO KOJJIareHa, YTo
B JanbHeWmieM TpeOyeT uW3ydeHWs JEWUCTBUS  NPOTUBOQUOPOTHYECKHX, AaHTHUIIEMHYECKUX H
THIOIIIMKEMUYECKUX CPEICTB Ha ImporpeccupoBanue JIM g  TpenoTBpallieHusl IOCIETYOLIEro
peMoAeIpOBaHUA MUOKap/a.

K/IFOYEBBIE CJIOBA: obveMHas (Gpakiysi HHTEPCTHIMAIBLHOTO KOJIareHa, XpOHHYECKasi cep/ievHast
HEI0CTaTOYHOCTb, JUCCUHXPOHUS MUOKapAa, ['anekTuH 3, MaTpuKCHas MeTaJlJIonpoTenHasa |

INTRODUCTION OBJECTIVE

Excessive accumulation of fibrosis has To study the features of changes in fibrosis
pathological effects on the diastolic function of  markers — galactine-3 and matrix metallopro-
the myocardium [1]. The number of focal teinase-1 in patients with CHF with CD
collagen fibers increases in patients with type 2 manifestations and associated type 2 DM.
diabetes mellitus (DM) before the increasing of
the total collagen content, that leads to a MATERIALS AND METHODS
decrease in myocardial capacity, which is due Complex examination of 72 patients with
to glycation of collagen fibers and, as a result,  comorbid pathology — CHF of ischemic origin
an increase in the weight of the myocardium.  and type 2 DM was carried out. All patients
Hypertrophy of cardiomyocytes in patients with  were on treatment in the therapeutic and
diabetic cardiomyopathy has been studied for a  cardiology department at Kharkiv City clinical
long time, but its contribution to the ventricular  hospital of urgent and emergency aid named
hypertrophy hasn’t still been understood after Prof. O. I. Meshhaninov.
completely [1-2]. Detection of new biomarkers Patients were with known CHF, New York
of subclinical damage can improve the Heart Association (NYHA) class I-1V and left
assessment of the risk of cardiovascular  ventricular ejection fraction (LVEF) of > 45 %
complications. It is becoming relevant to study  («average» or «preserved» according to the
the fibrosis markers for timely diagnosis of  criteria of the European Society of Cardiology,
primary changes of extracellular matrix in  2016) [5]. The average age of patients was
patients with type2 DM. Among the (67.45+10.32) vyears. Type 2 DM was
manifestations of cardiovascular disease, the  diagnosed according to the criteria of the
main attention is paid to chronic heart failure =~ American Diabetes Association and the
(CHF) due to the high prevalence of this  American Diabetes Association Diabetes Care,
syndrome, which is associated with an 2017, and European Association for the Study
increased risk of mortality among populations  of Diabetes (EASD). CD was diagnosed
throughout the world. There is evidence that according to the recommendations of the
plasma levels of galectin (Gal)-3 correlate with  European Association of Echocardiography [5—
the prevalence of type2 DM and associated 6]. CD was divided into intraventricular,
metabolic conditions, suggesting that the interventricular, atrioventricular and combined.

pharmacological blockage of this lectin can be Instrumental methods — echocardiography
successful in treating CHF in patients with  with determination of CD indices and
diabetes [3-4]. electrocardiography (ECG) were performed on

The work was carried out according to the  all patients with CHF of ischemic genesis and
plan of research works of the Department of  type 2 DM.
Therapy and Nephrology of the Kharkiv The evaluation of myocardial fibrosis was
Medical Academy of Postgraduate Education  performed with the determination of the content
«Optimization of the treatment of chronic heart  of Gal-3 and matrix metalloproteinase (MMP) 1
failure» (SR No. 0117U000585). in serum using the immune-enzyme method.
Galectin-3 was evaluated using Human
Galectin-3 kit (Platinum ELISA; eBioscience,
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Bender MedSystems, Austria) and MMP-1
content — using the «Human MBZ-1» Kkit
(ELISA, Abfrontier Biotechnology supplier,
South Korea).

The volume fraction of interstitial collagen
(ICVF) was calculated according to the method,
which was determined based on the total
voltage of the QRS complex in 12 standard
leads, growth, myocardial mass of the left
ventricle (LVMM), where the normal level is
1-2 % [7].

ICVF = (1-1,3 * ((total QRS * height) /
LVMM)) * 100. Where ICVF is an interstitial
collagen volume fraction, %; LVMM - left
ventricle myocardial mass, g; height, m; total
QRS volt, mm.

To perform the task, the subjects under
study (n=72) were divided into 2 groups.
Group 1 (n = 56) with CD and group 2 (n = 16)
without CD.

The statistical processing of the obtained
results was performed on a personal computer
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using Microsoft Office Excel 2007 and
STATISTICA 6.0. To determine the continuous
scale, the mean sample and median were used
as indicators of the central trend, the data are
presented in the results of the study, as M = m,
where M is the arithmetic mean, m is the mean
square (arithmetic) deviation; interquartile
range, minimum and maximum value — as
measures of spread. The discrepancy was
considered reliable if the probability of random
difference did not exceed 0.05 (p < 0,05).

RESULTS AND DISCUSSION

The mean content of Gal-3 in the studied
patients was (7.19 + 0.48) ng/ml, MMP-1 (0.58
+0.19) ng/ml, and ICVF was (7.22 £+ 0.29) %.

Patients were divided into 2 groups to
determine the levels of fibroblasts regarding the
presence of CD: 1% group included 56 people
with DM; 2™ group was represented by 16
persons without signs of DM (Table).

Table 1

The activity of fibrosis markers in patients with type 2 diabetes and CHF of ischemic genesis,
depending on the presence of CD (M + m)

Indicator CD (n=56) Without CD (n = 16)
Gal-3, ng/ml 749+0,6 6,14 + 0,42
MMP-1, ng/ml 0,46 +0,2 1+0,47*
ICVF, % 7,6 +4,03 6,52 + 2,36

*Notes: — the degree of differences probability of in group 2 compared to group 1 (p < 0,05)

The obtained results indicate that the
formation of CD leads to an increase in the
expressiveness of fibrotic changes. The
dependence of levels of fibrosis markers on the
degree of development of CD was investigated.
The growth of the Gal-3 levels was observed
under the condition of the presence of
combined CD forms.

Thus, the level of Gal-3 was the highest in
patients with simultaneous combination of
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intraventricular, interventricular or atrioventri-
cular CD (n = 28), while in isolated forms of
CD, that is in the presence of one of the forms,
the content of Gal-3 was significantly smaller
(Fig.). The content of MMP-1 also depended on
the combination of CD and was the smallest in
patients with combined (n = 28) CD forms. The
size of the ICVF also correlated with the forms
of CD (Fig.).
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Fig. The activity of fibrosis indicators in patients with CD against the background of CHF

CONCLUSIONS

When type 2 DM combined with CHF of the
ischemic genes, the Gal-3 serum level
increases, that correlates with the progression of
the mechanical CD leading to the myocardial
rejuvenation. Content of MMP-1 depends on
the form of mechanical CD - decreasing in

PROSPECTS FOR FUTURE STUDIES

It remains relevant to further explore the
characteristics of changes in the fibrosis
markers, depending on the use of
hypoglycemic and anti-ischemic therapy, and
its effect on CD.

combined forms.
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