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ALLELE STATUS OF ALDOSTERONE SYNTHASE (CYP11B2)
GENE POLYMORPHISM AND CARDIAC REMODELING AFTER ST
SEGMENT ELEVATION MYOCARDIAL INFARCTION

Petyunina O. V., Kopytsya M. P., Vyshnevska I. R.

Government institution «L. T. Malaya Therapy National Institute of the National Academy of medical
science of Ukraine», Kharkiv, Ukraine

Aldosterone plays an important role in the development of reparative and reactive fibrosis and cardiac
remodeling (CR) after myocardial infarction. The objective of the study is to investigate the structural and
functional parameters of the myocardium, heart rate variability (HRV), exercise intolerance, levels of sST2 in
association with polymorphism of CYP11B2 gene of aldosterone-synthase in ST-myocardial infarction
(STEMI) patients during a 6-months follow-up period. 85 STEMI patients were enrolled: 68 (80 %) male and
17 (20 %) female, mean age was 58,94 + 10,16 years. Examinations were performed twice: during 1-3 days
after PCI with infarct-related artery stenting and included clinical assessment, ultrasound diagnostic,
immunofermentative blood analyses (sST2), polymerase chain reaction in real time (polymorphism —T344C
of the CYP11B2 gene). After 6-months of observation, 57 patients were reexamined — clinical assessment,
ultrasound diagnostic, HRV were performed. CYP11B2 TT-genotype in 6 months after STEMI is associated
with a maladaptive character of after infarction remodeling.
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AJIEJbHUIA CTATYC MMOJIMOP®I3MY I'EHA CYP11B2
AJIBJOCTEPOH-CUHTA3U TA CEPIIEBE PEMOJEJIIOBAHHSA
HICJIA IHOAPKTY MIOKAPJA 3 EJIEBAIIEIO CETMEHTA ST

Ilemionina O. B., Konuysa M. I1., Buwunescoka I. P.
JHepxaBHa ycranoBa «Harionaneauii inctTutyT Tepamii imeni JI. T. Manoi HamionansHol akagemii
MEIMYHHUX HayK YKpaiHw», M. XapkiB, YKpaiHa

AJBIOCTEPOH BiJirpae BaXJIMBY pOJb B PO3BHTKY pElapaTHMBHOrO Ta peakTHBHOro ¢idposy Ta
KapJiaJIbHOrO pPEMOJICNIIOBAHHS Micis iH(papkTy Miokapra. Meroro poOOTH c€Tajo BH3HAYMTH acouiamii
MOp(QOPYHKIIOHATHHUX Ta 010XIMIYHMX MOKA3HHUKIB 3 PI3HUMH I'€HOTHIIAMHU NOJIIMOP(HUX BapiaHTIB reHa
CYP11B2 anpnocTepoH-CHHTa3d B JUHAMIINl CIOCTEPEIKEHHS MPOTAroM 6 MicsaiB. B mocmimkeHHS
BritoueHo 85 mamieHtiB 3 I'IMnST, 3 nux 68 (80 %) gonosikiB Ta 17 (20 %) XiHOK, B cepeiHbOMY BiIi
58,94 £ 10,16 pokis. JlocmimpkeHHs NPOBOAWIOCH JBIWi: MpoOTAroM 1—3 1HS micis CTEeHTYBaHHS iH(apKT-
3aJIeXKHOI apTepii Ta BKIIOYAJIO KITIHIYHY OIIHKY, YJAbTPa3BYKOBY JiarHOCTHKY, iIMyHO(EpMEHTHHH aHai3
sST2, momimepasHy unaHmioropy peakuito nomiMopdizma —T344C rena CYP11B2. Yepes 6 wicsmis
CIOCTEPEKEHHS [0 KIIHIKA 3BEPHYJIOCh 57 TAli€HTiB, SKAM OylO TPOBEACHO KIIHIYHY OLIHKY,
YIBTPa3BYKOBY MIarHOCTUKY, JOCITI/DKEHHS BapiabenbHoCTi cepueBoro putMy. Ilomimopduuii reHotun TT
rena CYP11B2 aconitoeTbest 3 ManbaIalTHBHAM XapaKTepoM PeMOJICTIOBAHHS ITicis iH(apKTy Miokapaa.

K/IIO90BI C/IOBA: TIMnST, nonimopdism resa CYP11B2 anbnocrepoH-cHHTa3H, peMOJIETIOBaHHS
cepLs

AJUIEJIBHUM CTATYC IMMOJAMOP®U3MA I'EHA CYP11B2
AJIBJOCTEPOH-CUHTA3BI U PEMOJE/IMPOBAHUE CEPJALIA
IMOCJIE HH®APKTA MUOKAPJIA C DJEBAIIMENA CETMEHTA ST

Hemionuna O. B., Konuya H. II., Bumuneecrkas H. P.
Tl'ocynapcreennoe yupexxaenue «Hanuonanbaslii uHCTUTYT Tepanuu uMmenu JI. T. Manoit HaumonansHoi
aKaJeMUd MEIULIMHCKUX HAayK YKpauHb», I. XapbKOB, Y KpauHa

AJ'H),HOCTGPOH UrpacT BaXXHYIO POJb B PAa3BUTHUM PCIIATATUBHOIO HW PCAKTUBHOI'O (1)1/16p03a u
peMoaciarpoBanusa cepaua Imocjiac I/IH(bapKTa MHOKap/Ja. HGJ'H)IO pa6OTBI SABWIJIOCH ONPCACINTL acConralu
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MOP(QOPYHKIIMOHAIBHBIX M OMOXMMHYECKHX IIOKa3aTeNiell C pasINYHBIMH TEHOTHIIAMH HOIMMOpP(HBIX
BapuaHToB reHa CYP11B2 anprocTepoH-CHHTa3bl B TMHAMHUKE HaOMOJeHUs B TeueHue 6 mecsue. B uccie-
nmoBaHue BKIoUeHO 85 manueHToB ¢ OUMIST, u3 Hux 68 (80 %) myxuun u 17 (20 %) >KeHIWH, B CpeTHEM
Bo3pacte 58,94 + 10,16 ner. MccnenoBanue npoBoAMWIOCH ABAXKAbBL: B TeueHUE 1—3 HS MOCIe CTEHTUPOBAHUSA
nH(}APKT-3aBUCHMOIN apTepuM, UYTO BKIIOYAJIO KJIWHUYECKYIO OICHKY, YJIBTPa3BYKOBYIO JHWArHOCTHKY,
nMMmyHOepMeHTHBIN aHanu3 sST2, monmmMmepasHyro LenHylo peaknuio mnoauMopdusma —1344C rena
CYP11B2. Yepes 6 mecsiieB HaOMIOACHNS B KIMHUKY 0OpaTHIIOCh 57 MalMeHToB, KOTOPHIM OblIa POBEICHA

KIIMHUYCCKass OICHKa COCTOsSHMHA,

YIABTPa3BYKOBYIO JIHAarHOCTUKY,

HUCCICIOBAHUC BapI/Ia6eJ'H)HOCTI/I

ceppeunoro purtma. Ilomumopousiii renorun TT rema CYP11B2 accommmpyercss ¢ ManbaJanTHBHBIM
XapaKkTepOM PEMOEINPOBAHUS MTOCIIE HHpAPKTa MUOKap/a.

K/IIOYEBBIE CJIOBA:
pEMOIENUPOBAHUE CEPALIA

OVMIST,

INTRODUCTION

Cardiac Remodeling (CR) is defined as a
change in genes expression, molecules, cells,
and interstitial which have a clinical
manifestation in altering the size, shape and
function of the heart after an injury [1]. Most
of the geometric changes that have been
formed during an early CR (less than 72
hours) were significantly limited by the area
of the infarction and included stretching,
spreading of the damaged zone and regional
myocardial thinning. Whereas the late CR
(more than 72 hours) involved myocardial
stretching of the whole left ventricular (LV),
including border zone infarcts, non-ischemic
areas  with  subsequent  hypertrophy,
deformation of the LV shape and
deterioration of systolic function [2].

Aldosterone plays an important role in the
development of reparative and reactive
fibrosis and CR in ST-segment elevation of
myocardial infarction (STEMI) and after
infarction cardiosclerosis [3—5]. There is
convincing evidence about the local
intracardiac formation of the hormone in
acute myocardial infarction (AMI) and
chronic heart failure (CHF) patients, along
with the aldosterone synthesis activation by
the adrenal glands and its flow into the
bloodstream. Aldosterone is an inducer of
inflammation in the vascular endothelium and
perivascular zones of the myocardium.
Aldosterone inhibits the release of NO,
reduces expression of the vascular endothelial
growth factor, causes proliferation of
fibroblasts with the formation of collagen
type I and type III and affects apoptosis that
promotes interstitial myocardial fibrosis, its
remodeling and dysfunction [4-6].

The relationship between aldosterone and
sST2, which belongs to the IL-1 receptor
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family, was detected. sST2 blocks the
cardioprotective effect of IL-33 and promotes
the development of myocardial fibrosis [7—8].

The final stage of the aldosterone
synthesis from desoxycorticosterone
catalyzes the aldosterone synthase enzyme,
whose primary structure is the CYP11B2
gene. In the literature association of the
polymorphism of the promoter region of the
aldosterone  synthase gene CYP11B2
(-T344C) with cardiovascular risk is widely
discussed.

The dynamics of morphofunctional
changes in the myocardium in the acute
period of STEMI and 6 months after the
event, depending on the genotypes of
polymorphous variants of the CYP11B2 gene
TT, TC and CC have not been studied well
[9]. One of the aldosterone properties is the
ability to reduce baroreceptor’s sensitivity,

increase  sympathetic and  decrease
parasympathetic activity [4]. The most
informative method for a quantitative
estimation of the cardiac autonomic

regulation is the heart rate variability (HRV).

Decreased HRV as a background of
significant increase in sympathetic and
decrease of parasympathetic activities in AMI
are important pathogenetic components of
ventricular arrhythmias and arrhythmic death
were shown in the North American groups’
study [10].

In patients with after infarction
cardiosclerosis, the deterioration of time and
spectral analysis, sympathetic and
parasympathetic  imbalances became a
prognostic factor in the risk of ventricular
arrhythmias and sudden death [11-16].
Works devoted to the HRV study, depending
on polymorphous variants TT, TC and CC of
CYP11B2 gene were not found.



OBJECTIVE

To investigate the structural and functional
parameters of the myocardium, HRV data,
exercise intolerance, the different sST2 blood
levels depending on the polymorphism of the
aldosterone synthase gene CYP11B2 in
STEMI patients during a 6-months follow-up
period.

MATERIALS AND METHODS

In the Government institution
«L. T. Malaya Therapy National Institute of
the National Academy of Medical Science of
Ukraine» 85 STEMI patients were enrolled in
the first three days: 68 (80 %) male and 17
(20 %) female, mean age was 58, 94 = 10, 16
years. The examination of all the patients
with selective coronary angiography and
stenting of the infarct-related artery were held
in the Governmental institution of general
and emergency surgery N.A. V. T. Zaitsev.

According to the European guidelines for
the diagnostics and treatment of STEMI
(2012) the diagnosis was established. The
study protocol was confirmed by the
Commission of Ethics and Deontology of the
Gl  «L.T.Malaya Therapy National
Institution of NAMS of Ukraine» in
accordance with the thesis of the Helsinki
Declaration, the study was performed. All
patients had signed the informed consent.

The follow-up period was for 6 months
and after that period 57 patients were
examined again. All subjects have received
standard therapy for 6 months. During the
hospital period, 2,4 % patients died, after 6
months — 3,5 % patient.

End-diastolic (EDV), end-systolic (ESV)
volume of left ventricle (LV), end-systolic
(ESD) and end-diastolic (EDD) diameter of
LV, LV myocardial mass (LV MM), LV
ejection fraction (LV EF) (Simpson formula),
and diastolic  dysfunction has been
determined as the maximal speed of early
diastolic filling E (m/s), maximal velocity of
atrial diastolic filling A (m/s), their E/A ratio
were evaluated by ultrasound diagnostic.

With the Holter monitor «Cardio Sens
«KhAI-Medica»» 6 months after the index
event, HRV was investigated. The following
data were evaluated: SDNN is the standard
deviation of normal to normal R-R intervals,
RMSSD the root mean square differences of
successive R-R (heart beat) intervals, pNN50
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is the proportion of NN50 divided by the total
number of NN (R-R) intervals, TP is the total
strength of the spectrum, ULF is an ultra-low-
frequency component of HRV, VLF is the
spectral strength in the very low-frequencies,
LF is the power of low frequency oscillations,
HF is the power of the spectrum of high-
frequency oscillations, LF / HF — the ratio. To
determine physical activity tolerance, all
patients were given a six minute walk test.

Investigation of allele polymorphism
—T344C of the CYP11B2 gene was
performed by polymerase chain reaction in
real time. The level of sST2 using the
Presages ST2 Assay (Critical Diagnostics,
USA) reagent enzyme immunoassay method
was determined. The control group included
30 practically healthy persons; the average
value of sST2 for those patients was 19.4
[15.9-29.1] ng/ml.

This work is the fragment of scientific
research were done in the department of acute
myocardial infarction of Government
institution «L. T. Malaya Therapy National
Institute of the National Academy of medical
science of Ukraine»: «To investigate modern
models  of risk  stratification  and
personification preventive measures of
sudden cardiac death in patients after acute
coronary syndromey, registration
Ne 01140001167, code: 02/14.

The study was planned as the only-case
design. The statistical processing of the
obtained data using the Statistica 8.0 software
package (Statsoft Inc, USA), Microsoft
Office Excel 2003 was performed. The data is
presented as Median (Me), upper (UQ) and
lower (LQ) quartile sampling. U-Criterion
Mann Whitney to assess intergroup
differences was used. A statistically
significant difference was considered if P-
value is lower than 0.05.

RESULTS AND DISCUSSION

The analysis of the alleles and genotypes
distribution of the CYP11B2 aldosterone
synthase gene shows the following
frequencies of T and C alleles in patients with
STEMI — 52 % and 48 %, the frequency of
homozygous TT, heterozygous TC and
homozygous CC — n = 22 (25,9 %), n = 46
(54,1 %) and n = 17 (20 %), respectively. The
observed frequency of genotypes was in
Hardy-Weinberg  equilibrium  (X*=0,63;
p > 0,05).
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Characteristics of myocardial infarction
depending on genotypes of polymorphic

variants-T344C of the aldosterone synthase
CYP11B2 gene are presented in Table 1.

Table 1
Clinic-instrumental characteristic of myocardial infarction of researched patients depending on
polymorphous variants -T344C of the CYP11B2 gene aldosterone synthase

CC

2

Data TT TC 0 X
N 22 (25,9 %) N46(54,1%) | N17(20%) Py, Pis, Pos
) 0,02 p=0,89
Complicated STEMI 8 (36,4 %) 16 (37,8 %) 6 (35,3 %) 0,07 p=0,79
0,07p=0,79
) 0,43 p=0,46
Anamnesis of MI 1 (4,5 %) 4 (8,6 %) 3 (17,6 %) 0,73 p=0,20
0,30 p=0,28
0,85p=0,36
Anterior STEMI 15 (68,2 %) 26 (56,2 %)26 11 (64,7 %) 11 | 01 p=0,91
0,34 p=0,56
0,43 p=0,51
Posterior STEMI 7 (31,8 %) 20 (43,5 %) 6 (35,3 %) 0,01 p=0,91
0,09 p=0,77
Data of selective coronaroangiography
0,39p=0,53
1 CA>50% 6 (27,3 %) 8 (17,4 %) 3 (17,6 %) 0,11p=0,75
0,12p=0,73
0,10p=0,75
2 CA>50% 2 (9,1 %) 7 (15,2 %) 5 (29,4 %) 1,49 p=0,22
0,83 p=0,36
0,29 p=10,59
3 CA>50% 2 (9,1 %) 8 (17,4 %) 1 (5,9 %) 0,05p=0,82
0,57 p=0,45
Types of coronary flow

1,05p=0,31
Right 11 (50 %) 17(40 %) 9 (52,9 %) 0,02 p=0,89
0,73 p=0,39
0,01 p=10,91
Left 1 (4,5 %) 4 (8,7 %) 3 (17,6 %) 0,65 p=0,42
0,30 p=0,58
0,05p=0,82
Balanced 1 (4,5 %) 1 (2,2 %) 2 (11,8 %) 0,05p=0,82
0,85p=0,36

Regarding to table 1, all patients with
STEMI were compatible above coronary
atherosclerosis but significant differences had

not observed.

polymorphic

presented in Table 2.

The changes in the morphofunctional state
of the LV, which occurred within 6 months
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after STEMI, depending on genotypes of
variants-1344C  of
aldosterone synthase CYP11B2 gene, are

the
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Table 2
Dynamics of morphofunctional myocardial changes 6 months after STEMI depending on
polymorphous variants -T344C of the CYP11B2 gene aldosterone synthase
Parameters TT TC CC
124,00 118,00 118,00
[96,00-144,00] [103,00-159,00] [107,00-144,00]
LV EDV, ml 155,60 135,00 143,50
[133,00-182,00] [96,00-182,00] [120,00-176,00]
0,030 0,668 0,074
63,00 58,00 60,00
[44,00-67,00] [45,00-92,00] [50,00-79,00]
LV ESV, ml 61,00 55,00 58,00
[56,00-90,00] [42,00-75,00] [43,00-82,00]
0,526 0,851 0,827
5,00 5,16 5,15
[4,60-5,40] [4,90-5,60] [4,70-5,40]
LV EDD, sm 5,42 5,25 5,30
[5,02-5,70] [4,65-6,00] [5,10-5,90]
0,033 0,645 0,120
3,70 3,70 3,59
[3,30-4,00] [3,23-4,05] [3,20-4,22]
LV ESD, sm 3,80 3,60 3,80
[3,60-4,00] [3,20-4,10] [3,20-4,30]
0,483 0,869 0,580
3,98 4,27 4,30
[3,70-4,30] [3,87-4,70] [3,80-4,60]
Left atrium, sm 3,80 4,30 4,00
[3,60-4,20] [3,80-4,70] [3,70-4,20]
0,479 0,762 0,193
50,65 54,00 51,00
[46,00-55,00] [47,00-58,00] [48,00-54,00]
EF, % 53,50 56,50 57,00
[49,00-60,00] [47,50-60,50] [52,00-59,00]
0,309 0,311 0,078
1,13 1,00 1,15
[0,66-1,20] [0,75-1,40] [0,50-1,40]
E/A 0,85 1,20 1,00
[0,65-1,10] [1,00-1,67] [0,80-1,45]
0,049 0,329 0,563
242,50 258,50 246,00
[198,50-258,50] [201,00-300,50] [205,00-292,50]
LVMM, g 269,00 219,50 229,00
[234,00-305,00] [160,00-265,50] [170,30-231,00]
0,046 0,095 0,089
Mitral valve 22,7% 8,7% 17,6%
ref;;ge‘t?t_‘gn’ 45,5% 4,3% 5.9%
40,73 51,47 44,93
[30,69-55,41] [33,64-122,17] [35,68-115,58]
sST2, ng/ml 34,52 32,96 25,07
[25,86-35,49] [24,78-42-58] [21,37-40,20]
0,11 0,004 0,052

Note: 1 — hospital period of STEMI, 2 — 6 month after STEMI

Comparison of the cardiac hemodynamics polymorphous variants of the CYP11B2
parameters during the hospital period and 6 (-T344C) gene, shows the following
months after the event, depending on the tendency of the course of LV CR: the
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significant increase of LV EDV in patients
with TT genotype in 6 months after STEMI
(p = 0,030), a tendency for increase of LV
EDV in CC homozygote (p=0,074), for
heterozygous TC there was no significant
increase of the parameter (p = 0,668). A
significant increase in LV EDD in the group
with the genotype TT was observed (p =
0,033), the variance of TC and CC showed no
significant changes. There was the statistical
tendency to LV EF increase in patients with
CC genotype (p = 0,078). In the groups of
patients  with  heterozygote TC and
homozygous TT, the level of LV EF
increased nonsignificant.

The increase of the LV MM has occurred
in the group with the TT genotype, unlike the
variants of the TC and CC, there was a
tendency to its reduction. The E/A ratio has
been compared, its significant decrease in
patients with polymorphous variant TT was
observed (p = 0,049), in patients with TC and
CC variants, E/A values remained within the

normal limits. The number of patients with
mitral valve deficiency whose genotype was
TT has been increased twice, while in
patients with variants of TC and CC
genotypes frequency of occurrence of mitral
regurgitation was rare. There are no
significant changes in LV ESV, LV ESD, and
LA diameter dynamic 6 months after STEMI.

The group of patients with the genotype
TT had the lowest tolerance to physical
activity and was 385,5 [312,0-482,5] m, in
the group with TC — 480,0 [439,0-519] m,
CC-495 [468,0-530,0] m (pTT-TC = 0,05,
pTT-CC = 0,02, pTC-CC = 0,44). In the acute
period of STEMI, increase in the level of
sST2 was found in comparison with the
control group regardless of the genotype (TT,
TC and CC variants, pl = 0,003, p2 = 0,002,
p3 = 0,001, respectively). After 6 months, in
patients with TT genotype the sST2 level
decrease by 15,2% (p = 0,11), in the TC
group — 35,7% (p = 0,004), in the CC —
44,2 % (p = 0,052), table 3.

Table 3
Data of cardiac rhythm variability depending on genotypes of polymorphous
variants — TT, TC and CC of the aldosterone synthase CYP11B2 gene
TT TC CC
Parameters p
€Y) (2) 3)
P1_2 = 0,088
50,0 53,5 52,50 Y
SDNN, msec [41,0-57,0] [45,25-57-50] [49.50-70,00] EH - 8’3‘9‘(9)
23— Y,
P1_2 = 0 001
17,0 25,5 22,0 Y
RMSSD, msec [11,5-24.5] [18,75-31,50] [14,50-39,50] EH - 8’212
23— Y,
P1_2 = 0 004
0,9 4,15 2,8 pS
PNNS0, msec [0,35-5.10] [1,48-9,93] [1,20-5.70] 51-3 = 8’23‘6‘
23— Yy
TP. msec? 2343,5 2815,0 2598,5 EI'Z _ 8’%31’(1)
’ [1676,0-3197,0] [2024,0-3467,5] [1854,0-3941,5] P“ 0762
23— Y,
P1_2 = 0,706
ULF, msec? 566,5 511,5 489,5 PL.— 0,254
[347,0-815,0] [341,5-725,5] [375,00-1046,00] P — 0,190
23— Y,
VLE. msec? 1125,0 1365,0 1569,0 EI'Z _ 8’(1)2(9)
’ [827,0-1664,0] [1074,5-1788,0] [1036,0-2475,0] P“ 0158
23— Y,
LF. msec? 532,0 545,0 432.0 EI'Z _ 8’8?8
’ [463,0-1198,0] [346,5-894,5] [202,0-625,0] P“ — 0.081
23— Y,
HF. msec® 107,5 250,0 123,0 EI'Z _ 8’822
’ [67,5-241,5] [113,0-423,0] [51,0-251,0] P — 0,019
23— Y,
P1_2 = 0 001
4,20 2,40 3,20 -0
LF/HF [3,20-4,60] [1,76-3.65] [2,03-3.60] EH - 8’3“%
23— Y,
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The analysis of HRV data revealed a
decrease in the time and frequency in all three
groups of patients in comparison with the
normal [10]. However, when the group of
patients with the genotype of TT was
compared, the lowest values of time domain
data — SDNN (p1-2 = 0,088, p1-3 = 0,049),
RMSSD (p1-2 = 0,001, p1-3 = 0,07), pNN50
(p1-2 =0,04, p1-3 = 0,034), and frequencies -
VLF (p1-3 = 0,050, p2-3 = 0,081), HF (p1-2
= 0,038, pl1-3 = 0,044, p2-3 = 0,019) were
observed. Spectral analysis revealed a
significant difference between the LF
components and the ratio of LF/HF in the TT
genotype group compared to other groups
(p1-3 = 0,089, p2-3 = 0,081) and (pl-2 =
0,001, p1-3 = 0,041) respectively. There was
no significant difference between indicators
TP and ULF.

Aldosterone synthase (CYP11B2)
catalyzes the final stage of the aldosterone
formation from a desoxycorticosterone.
Beyond the adrenal gland expression of the
CYP11B2 gene in smooth myocytes of blood
vessels and cardiomyocytes, the existence of
tissue-specific activation of myocardial
aldosterone synthase in MI was shown. A
significant increase in the expression of
CYP11B2 mRNA in the myocardium in
patients with chronic heart failure, and its
positive correlation with the fraction of
collagen in the myocardium, the severity of
LV dysfunction was found [17-18].
Therefore, the gene aldosterone-synthase is
considered as a candidate genome, which
depends not only on the synthesis of
aldosterone, but also on the course of CR.
Regarding to the association of the
polymorphism of the CYP11B2-T344C gene
with the risk of M1, its following remodeling,
and clinical course, the literature data are
ambiguous: thus, Hengstenberg C. etal.,
2000, according to the results of a 5-year
follow up for patients with MI, did not find
associations between the alleles of the
CYP11B2 gene, the severity of myocardial
dysfunction and CP indices [19].

Hautanen A. et al., 1999, showed that in
male carriers of 344C-alleles, in those who
are smoking and have dyslipidemia, the risk
of MI increases compared to carriers of 344T-
alleles [20]. According to Korneva V.A.,
2011, the presence of the genotype of T-
alleles in the homozygous state almost
increased the risk of cardiovascular disease
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by 2 times [21]. In a study by Lobach L.E.
etal, 2017, patients with TP + CT poly-
morphism of the CYP11B2 gene had an
increased risk of MI [22]. In patients with
ischemic genesis CHF, including a post-
myocardial infarction cardiosclerosis, allele
T, and the genotype TT of the polymorphic
locus-T344C of the CYP11B2 gene were
associated with the severe clinical
manifestation of CHF, and the genotypes ST
and allele T were more commonly recorded
in patients with an unfavorable course of the
disease [23].

The presented work was conducted to
patients with myocardial infarction. In our
study, the structural and functional
parameters of the myocardial condition were
obtained during the period of hospitalization
(acute phase of the disease), and their
changes within six-months of follow-up.
Primary indicators of hemodynamics in
STEMI patients with homozygote TT and
CC, and heterozygote TC  weren't
significantly different. In the post-infarction
period, the TT genotype carriers had a
significant increase in the size and extent of
LV (EDD, EDV), the degree of its
hypertrophy (LVMM). These changes were
accompanied by diastolic dysfunction with a
significant slowing of the filling of the LV
(reduction in E/A), an increase in the number
of patients with regurgitation at the mitral
valve, indicating an unfavorable maladaptive
heart remodeling. Unlike patients with TT
genotype, in patients with CC-genotype there
was a tendency to increase inotropic function
of the left ventricle, a significant decrease in
the hypertrophy formation, a lack of
significant changes in the parameters of LV
dilatation, diastolic function and decrease the
number of patients with mitral valve
regurgitation, hence, indicating a favorable
flow of structural and functional changes in
the LV after the MI after 6 months. In
patients carrying heterozygotes TC there was
a tendency to decrease LVMM, and other
hemodynamic parameters did not differ
statistically.

Differences in cardiac remodeling after
STEMI were reflected in the functional
reserve of the cardiovascular system — in TT
carriers compared to CC, the results of the 6-
minute walk test revealed a significantly
lower physical activity tolerance.
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In all polymorphic variants of the
CYP11B2 (-T344C) gene, there was a
decrease in parasympathetic tone (SDNN,
RMSSD, PNN50, HF), an increase in
sympathetic activity (LF), a sympatho-
parasympathetic index (LF/HF), but the most
significant changes components of HRV in
patients with the genotype of TT in
comparison to the CC genotype were
observed.

Excessive activation of the sympathetic
component of the spectrum (LF) and
reduction of the activity of the
parasympathetic regulation mechanisms (HF)
is the basis for the development of the
maladaptation reaction and indication of an
unbalanced function of the autonomic
nervous system. The high LF/HF index
characterizes the decrease in the sympathetic
and parasympathetic balance in favor of the
prevalence of the sympathetic VNS.
Reducing the level of the very low-frequency
spectrum (VLF) indicates the energy-
deficient state of the autonomic nervous
system, the strength of VLF-oscillations is a
sensitive indicator of the metabolic processes
management in a myocardium with disturbed
geometry and metabolism and fibrotic
changes. Changes in HRV in the patients
after MI are associated with the development
of the general adaptive syndrome and with
significant ~ structural and  functional
reorganization of the myocardium [11-12]. In
our study, patients with the TT genotype were
associated with an inadequate HR course with
more pronounced changes in the time and
frequency parameters of HRV, which
suggests that this variant is unfavorable for
the subsequent course of the after infarction
period.

Interest in determining the sST2 level
arose due to the following reasons: we
diagnosed MI by the increased level of the
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