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A COMPARATIVE ASSESSMENT OF THE EFFECT OF
MINERALOCORTICOID RECEPTOR ANTAGONISTS ON
CHANGES IN GALECTIN-3 AND MMP-1 FIBROSIS MARKERS IN
PATIENTS WITH CHRONIC CARDIAC FAILURE COMBINED
WITH TYPE 2 DIABETES MELLITUS WITH MANIFESTATIONS OF
MYOCARDIUM DYSSYNCHRONY

Rudenko T. A.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

A comparative assessment of the effect of mineralocorticoid receptor antagonists on changes in galectin 3
and matrix metalloproteinase 1 fibrosis markers has been carried out on 106 examinations (average age (69 +
10.37) years) with type 2 DM and CCF of ischemic nature of I-IV FC according to NYHA with retained
systolic function of the left ventricle and manifestations of myocardium dyssynchrony.

All the patients were divided into 3 groups depending on the intake of mineralocorticoid receptor
antagonists. Myocardium dyssynchrony was assessed according to the generally accepted technique; the
volume faction of interstitial collagen was measured using the formula of J. Shirani et al.; galectin-3 and
matrix metalloproteinase-1 levels — using the immunoenzyme method according to the manufacturer’s
manual. The data was processed using the methods of parametric and non-parametric statistics. It was
discovered that the myocardium dyssynchrony development percentage in the group of patients not taking
mineralocorticoid receptor antagonists was higher than in the group of patients taking spironolactone or
eplerenone. An increase in fibrosis marker levels was shown in the spironolactone intake group compared
with the group of patients taking eplerenone. Mineralocorticoid receptor antagonist intake requires blood
potassium level control and case monitoring of manifestations of dyssynchrony and myocardial fibrosis.

KEY WORDS: interstitial collagen volume faction, chronic cardiac failure, myocardium dyssynchrony,
galectin 3, matrix metalloproteinase 1

TOPIBHSUIBHA OIITHKA BIJIMBY AHTATOHICTIB MIHEPAJIOKOPTUKOITHAX
PEIHNEIITOPIB HA 3MIHN MAPKEPIB ®IBPO3Y I'AJIEKTHUH-3 I MMII-1 Y XBOPHUX 3
XPOHIYHOIO CEPIEBOIO HEJJOCTATHICTIO B IO€EJHAHHI 3 IYKPOBUM
JIABETOM 2-I'O THITY 3 MTPOSIBAMM JJUCCUHXPOHII MIOKAPJIA

Pyoenxo T. A.
XapkiBchbka MeIMYHA aKaJIeMisl MiCISIUILUIOMHOI OCBITH, XapKiB, YKpaiHa

Ha 106 o6crexxyBanux (cepeaniit Bik (69 + 10,37) pokis) 3 L] 2-ro Tuny ta XCH imemiunoro rexesy I-
IV ®K 3a NYHA 3i 30epekeHor0 CHCTONIYHOIO (YHKIIEO JIIBOTO IUIyHOYKAa Ta MPOSBaMH JAMCCHHXPOHIT
MiOKap/Ja, MpOBeAeHa MOpPIBHSIbHA OILHKA BIUIMBY AHTArOHICTIB MIHEPAJIOKOPTHKOIAHUX PELENTOpiB Ha
3MiHM MapkepiB (i0po3y raiekTHHY-3 1 MAaTPUKCHOI MeTauIonpoTeinasu-1.

VYci  mamientn  Oynu po3nmiieHi Ha 3 IpynmM B 3QJEKHOCTI  BiJ NPUHOMY aHTaroHiCTiB
MIHEpPAJIOKOPTUKOITHUX peuenTopiB. JIMCCHMHXPOHIIO MiOKapaa OIL[HIOBAIM 32 3arajJbHONPHHHSTOO
METOJIMKOI0, 00'eMHY (paKLilo IHTEPCTHUIIAJIbHOTO KOJIareHy BHMIpIOBaIM 3a aornomoroiro Qopmymn J.
Shirani i cmiBaBTOpiB, piBEeHb TajJeKTiHa-3 1 MAaTPUKCHOI MeTauIoNpoTeiHasn | 3a J10MOMOroro
IMYHO(EpMEHTHOTO METOMy 3TiAHO 3 IHCTpPYKUi€lo Bijg BHpoOHuKa. JlaHi o0O0poOisum  MeToxamu
napaMeTpUyHOl Ta HemapaMeTpU4YHOI CTATHUCTHUKH. BusABIEHO, 1m0 B Tpymi XBOpHX, L0 HE NpHHAMAIH
AQHTaroHICTH MiHEPAJIOKOPTUKOIAHUX PELEHTOPIB BiICOTOK PO3BUTKY JHUCCHHXPOHIT Miokapsa OyB BHILE HDX
B IpyNi XBOPHX, 10 BXXHBAJIM CHIpOHAJIAKTOH abo emsepeHoH. [loka3aHO miJgBHMIIEHHS pPIBHIB MapKepiB
¢i6po3y y rpymni npuifoMy CHIpOHAJAKTOHY Yy TMOPIBHSHHI 3 IPYNOI0 XBOPHX IO NMPHUHMAIH EIUIEPEHOH.
[IpuitoM aHTaroHicTiB MiHEPAIOKOPTHKOIIHUX PpELENTOPiB BHMara€ KOHTPOJIIO PiBHS KaJilo KpoBi 1
JUHAMIYHE CIIOCTEPEIKCHHS 3a MPOSBAMH JUCCUHXPOHIT Ta MioKapAiaabHOro Gidpo3y.

K/IFO90BI C/IOBA: o6'emHa (pakiis iHTEpCTHLIIAIIBHOTO KOJareHy, XpOHiuHa cepleBa HeJOCTaTHICTb,
JMCCUHXPOHIS MiOKap/ia, TaJeKTUH-3, MaTPUKCHA METaJuIoNpoTeiHasa- 1
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CPABHUTEJIbBHASA OHEHKA BJIMSAHUA AHTAIT'OHUCTOB MUHEPAJIOKOPTHKONAHBIX
PEINEIITOPOB HA U3BMEHEHUSI MAPKEPOB ®UBPO3A IT'AJIEKTUHA-3 1 MMII-1 Y
BOJIBHBIX C XPOHUYECKOM CEPJIEYHOM HEJJOCTATOYHOCTBHIO B COUETAHUHU C
CAXAPHBIM JUABETOM 2-I'0O TUITA C TIPU3HAKAMUJ JUCCUHXPOHUHU MUOKAPJIA

Pyoenxo T. A.
XapbKOBCKass METUITMHCKAS aKaJeMHUsl IIOCIIeTUTUIOMHOTO 00pa30BaHus, XapbKoB, YKpanHa

VY 106 nanpenros, (cpeauuii Bo3pact (69 + 10,37) net) ¢ C/I 2-ro Tuna u XCH umemuyeckoro renesa I -
IV ®K no NYHA c coxpaHEHHOH CHCTOJNMYECKOH (yHKIHMEH M NpH3HAKaMH JUCCHHXPOHHH MHOKap/a,
NpOBE€HA CpaBHUTENbHAs OLEHKA BIMSHUS AaHTarOHUCTOB MHHEPAJOKOPTUKOMIHBIX pELENTOPOB Ha
U3MEHEHHs MapkepoB (uOpo3a, rajekTuHa-3 M MaTPUKCHOW METaJUIONPOTEUHA3bl-1, y OONBHBIX C
XPOHUYECKOH CepAeYHON HEJOCTaTOYHOCTBHIO B COYETAHUH C CaXxapHBIM IUabeTOM 2-TO THIA ¢ NPU3HAKAMHU
JMCCUHXPOHMH Muokapna. O0cienyemMple pa3zeneHsl Ha 3 rpynibl B 3aBUCHMOCTH OT IIpUEMa aHTarOHUCTOB
MHHEPAIOKOPTUKOUAHBIX ~ PEHEenTopoB. JIMCCHMHXpOHMS MHOKapja OLEHHMBANIACh I10 OOLIENPHUHSATOH
METOJIMKE, CTENEHb BBIPAKEHHOCTH OOBEMHOHM (pakiMu WHTEPCTHLHAIBHOIO KOJJIATeHA OINPENCIUIN C
nomobto Gpopmynsl J. Shirani u coaBTopoB, BpOBEHb I'aJeKTUHA-3 M MaTPUKCHON METaNIONPOTEHHA3bI-1 C
MOMOIIBI0 IMMYHO(EPMEHTHOTO METO/Ia COTJIACHO MHCTPYKIMU OT Ipou3Bojutessi. Jlanuble oOpabarbiBain
METOJlaMH TapaMeTPUUYECKON M HerapaMeTpUYecKON CTATHCTHKH. BBISBIEHO, YTO B rpymie OOJbHBIX, HE
NPUHUMABIIUX AHTArOHUCTOB MMHEPAJOKOPTUKOMIHBIX PELENTOPOB, MPOLEHT pPa3BUTHS JUCCUHXPOHUU
MHOKapAa ObLI BBILIE, YeM B IpyIIe OOJBHBIX, YIOTPEONISIOMNX CIUPOHAIAKTOH WM 3IulepeHoH. Takxke
MOKa3aHO IOBBIIICHUE YPOBHEH MapKepoB (uOpo3a B IpyIie NpUeMa CIHUPOHOJIAKTOHA B CPaBHEHHH C
rpyImnoi 60JBHBIX, IPUHUMAIOLIUX JIIEPEeHOH. [IpreM aHTaroHNCTOB MUHEPAIOKOPTUKOUIHBIX PELENTOPOB
TpeOyeT KOHTPOJsI YPOBHS KajMsg KPOBH U JIMHaMHUUYeCKoe HaOJIOJeHHE 332 NPU3HAKAMHU JUCCUHXPOHUM U
MHUOKapauaisHoro (hudpo3sa.

K/IFOYEBBIE CIIOBA: o6beMHas (pakuusi HHTEPCTHLIUAIBHOIO KOJIareHa, XpOHUYECKasi cepleydHas
HEIOCTaTOYHOCTb,  JAWCCHHXPOHMSI  MHUOKapjAa, TaleKTUH-3, MaTpUKCHas  MeTaJuloNpoTenHasa-1

INTRODUCTION However, the issue of the wide use of these
drugs to decrease myocardial fibrosis is still
discussed widely; meanwhile, comparative
discussions regarding which drug is to be
preferred — spironolactone or eplerenone — are
held. [4, 10]

There is still no clear information
concerning changes in fibrosis marker activity
if mineralocorticoid receptor antagonists are
used in patients with CCF of ischemic nature
accompanied by type 2 diabetes mellitus and
manifestations of myocardium dyssynchrony
(MD).

The paper is written according to the
«Cardiac and Neurohumoral Mechanisms of
Chronic Cardiac Failure Development in
Patients with Comorbidities» research plan of

assessment of this influence is not sufficient. the Chair of Therapy and Nephrology of
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of changes in heart structure and function in
patients with left ventricle dysfunction. [4-5] OBJECTIVE

According to the recommendations of the
European Society of Cardiology, mineralocorti-
coid receptor antagonists are assigned IA
recommendation class as first-line drugs for the
treatment of CCF of ischemic origin. [6-9]

An increased aldosterone level tends to
promote fibrosis development in hypertrophic
heart ventricles, decreases myocardial perfusion
and it was discovered [1] based on systematic
review of the clinical trials carried out by
Ezekowitz et al. [2] that the mineralocorticoid
receptor antagonists used decrease mortality
among patients with chronic cardiac failure
(CCF) by 20 %. It is generally recognized that
heart remodeling is the main pathogenic sign of
left ventricle dysfunction. [3]

Several clinical trials were carried out to
study the potential influence of the drugs in
question on heart remodeling in patients with
CCF, but comprehensive information on the

To carry out a comparative assessment of
the influence of mineralocorticoid receptor
antagonists on changes in galectin 3 and matrix
metalloproteinase 1 fibrosis markers in patients
with chronic cardiac failure combined with
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type 2 diabetes mellitus with manifestations of
myocardium dyssynchrony.

MATERIALS AND METHODS

For the study to be completed, 106 patients
with type 2 DM and CCF of ischemic genesis
of I-IV FC under NYHA with retained systolic
function and manifestations of myocardium
dyssynchrony were examined. The average age
of all the examinees was (67.45 = 10.32) years.
43 men (41 %), aged (65 £ 10.62) on average,
and 63 women (59 %), aged (69 £10.37) on
average, were examined in the group. Fibrosis
marker activity in the blood serum was
determined for 72 examinees.

The criteria of inclusion in the study were as
follows: having type 2 DM and CCF of -1V
FC under NYHA. Patients were excluded from
analysis if they had an acute coronary distress
or chronic kidney failure.

Type 2 DM was diagnosed according to the
recommendations of the American Diabetes
Association (ADA) and the European
Association for the Study of Diabetes (EASD)
concerning type 2 DM diagnosing criteria.

Myocardial fibrosis was assessed with the
content of galectin 3 and matrix metallo-
proteinase (MMP) 1 in the blood serum
determined using the immunoenzyme method;
galectin 3 based on the Human Galectin-3 kit
(Platinum  ELISA; eBioscience, Bender
MedSystems, Austria) and MMP-1 content
based on the Human MM3-1 kit (ELISA;
Abfrontier Biotechnology supplier, South
Korea). The degree of interstitial collagen
volume fraction was calculated from the
formula of J. Shirani etal. [11]: ICVF (%) =
(1_1’3*tata£QR.5'(mm}x height [m})*loo’

LVMM (g)
wherein the normal level of ICVF was set
within the range of 1 % and 2 %.

Myocardium dyssynchrony was assessed
using echocardiography synchronized with
electrocardiography according to the generally
accepted method of determining myocardium
dyssynchrony, where the following was
determined: the septal to posterior wall motion
delay (SPWMD), the aortic (APEI) and
pulmonary (PPEI) pre-ejection interval, the
interventricular mechanical delay (IVMD), the
left ventricular filling time (LVFT), the
registration time of E and A waves, the left
ventricular  ejection time (LVET), the
isovolumic relaxation time (IVRT), the early
ventricular filling flow deceleration time (DT),
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the time from the start of the QRS complex to
the start of the peak systolic velocity, the time
to the peak systolic velocity (Ts), the root-
mean-square time deviation to the peak LV
systolic velocity (Ts-SD).

To complete the task set, the examinees
(n=106) were divided into 3 groups. Group 1,
(n=40) people — 38 % of the examinees, did
not take any mineralocorticoid receptor
antagonists. Group 2, (n = 34) people — 32 % of
the examinees, took 50 mg of spironolactone
daily. Group 3, (n=32) people — 30 % of the
examinees, took 50 mg of eplerenone daily.

The data were processed after the base was
formed using Microsoft Excel and Statistical
software. Parametric (M, SD) and non-
parametric (absolute and relative (percentages
(p, %) and criterion y2) of units)) criteria were
used for the statistical assessment of results.
The probability of differences between the
groups was determined using the Mann-
Whitney U-test. The expected result was
determined by the confidence level of p < 0.05.

RESULTS AND DISCUSSION

The results obtained were analyzed in view
of whether there is any dyssynchrony in the
groups. Mechanical myocardium dyssynchrony
was discovered in 83 (78 %) individuals.
Among them, the isolated myocardium
dyssynchrony type was diagnosed in 52
individuals (49 %): intraventricular myocar-
dium dyssynchrony in 49 individuals (46 %),
atrioventricular one in 2 individuals (1.8 %),
interventricular one in 1 individual (0.94 %),
and the combined type in 31 individual (29 %).
8 examinees (20 %) in group 1 had no signs of
myocardium dyssynchrony; interventricular
MD was observed in 1 individual (2.5 %); 20
individuals (50 %) had intraventricular MD; 11
individuals (27.5 %) had combined type MD.
In group 2, 9 (26 %) of the examinees had no
signs of  myocardium  dyssynchrony;
intraventricular MD was noted in 12
individuals (35 %); 13 individuals (38 %) had
combined type MD. In group 3, 7 examinees
(22%) had no signs of myocardium
dyssynchrony; 2 individuals (6 %) had
atrioventricular dyssynchrony; 16 individuals
(50 %) had intraventricular MD; combined
type MD was noted in 7 examinees (22 %).

The highest average values of Gal-3 and
MMP-1 were noted in the 2nd group of
examinees taking spironolactone. For instance,
Gal-3 (9.03 + 1.06) ng/ml, the lowest Gal-3 in
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the group not taking the drugs is
(6.68 £0.64) ng/ml. MMP-1 in group 1 not
taking the drugs was lowest,
(0.27+0.05) ng/ml; in group 2 of the
examinees taking spironolactone, MMP-1 was
(0.72 £ 0.36) ng/ml (Tab). VICF in the Ist

group of examinees not taking the drugs was
lowest, (6.92 +0.47) %. The VICF values did
not differ significantly between groups 2
(patients taking spironolactone) and group 3
(patients taking eplerenone) (tab.).

Table
Fibrosis marker activity in patients with type 2 DM and CCF of ischemic nature
with manifestations of MD depending on the intake of mineralocorticoid receptor antagonists —
spironolactone and eplerenone (M =+ m)
. Group 1 Group 2 Group 3
Indicator (n=40) (n=34) (n=32)
Gal-3, ng/ml 6.68+0.64 9.03£1.06 7.07+£0.93
MMP-1, ng/ml 0.27+0.05 0.72+0.36* 0.64+0.36
VICF, % 6.92+0.47 7.26+0.46 7.554+0.49
Notes: — the degree of probability of differences in group 2 compared with group 1 (p <0.05).
Thus, the lowest percentage of combined  patients taking eplerenone. Higher

forms of myocardium dyssynchrony, which
aggravate CCF manifestations the most, was
noted in the group of the examinees taking
eplerenone. Increased MMP-1 levels in patients
taking mineralocorticoid receptor antagonists
evidence that collagen degradation processes
are launched. Increase in myocardium fibrosis
increases  electric  non-homogeneity by
strengthening leading heart system dysfunction.
In [12-14] early use of spironolactone and
eplerenone hinders further development of
myocardium fibrosis by improving
noradrenaline consumption by the myocardium
and increases the pumping function
productivity of the myocardium, hindering left
ventricle remodeling in patients with CCF. [15—
16] For a clearer notion of myocardial fibrosis
against the background of spironolactone and
eplerenone intake, it is expedient to study
galectin 3 and MMP 1 markers in real time for
several months more from the start of the
treatment.

CONCLUSIONS

Fibrosis marker activity is more expressed
in the examinees on spironolactone than in the
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