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eKCIlepMMeHTaJIbHOro iHdapKTy MioKapza

2. Cardioprotective properties of selective modulators of estrogen receptors in conditions of experimental
myocardial infarction

Pedepar:

1. Incepraniiina po60Ta IPUCBIYeHa JOCTiIKEHHIO KapAiONPOTEKTUBHYX BJIACTUBOCTEN CEJIEKTUBHUX
MOZYJISITOPiB €CTPOr€HOBUX PELIeNITOPIB B yMOBAaX €KCIIEPUMEHTaNbHOTO iHPapKTy Miokapaa. Y pesysbTari
€KCIIEPUMEHTAJIbHUX IOCIIIKEHb BCTAHOBJIEHO, 10 JOCJIIKYBaHi Ipenaparty B Jociigax in vitro i in vivo manu
opHoCIpsIMOBaHu# edekT. ToO6TO 3HIKYyBal KOHIIEHTPAllil0 MapKePiB aHTUOKCUJIAHTHOI CUCTEMU (HITPOTUPO3UHY,
roMOLMCTeiHy), HOpMaJli30BYyBaJIM aKTUBHICTb KaTajia3u Ta CylepOKCUAANCMYTa3|, IO3UTUBHO BILJIMBAJIM HA
€HeproooMmiH, 06MesKyI04M JIaKTaT aluo03. 3'1COBaHoO, 110 KOMIIJIEKCHA LIUTOIIPOTEKTUBHA [Iisl BKJIIoyasa B cebe
3patHicTs SERM perymoBaTu xapakTep ekcrpecii Ta cunrezy HSP70-6inkiB tTa eNOS, gocigKyBaHi pernapaTtu He
CTUMYJIIOBAJIM Ta He MifBuIlyBanu excnpecito HSP70, a Buknukainu ii Hopmasisaiio Ta 36i/1bIIyBaay MPOLEHT

TBapWUH, 5Ki BIOKUIU. EKCIIepMMEHTasIbHO LOBEEHO, 1[0 MeXaHi3M KapzionpotekTusHOi 1ii SERM B ymoBax



roctporo iHdapkTy Miokapzia 06yMOBJI€eHNH iXHIMUA aHTUOKCUIAHTHYMU BIACTUBOCTSIMU, PETYJIIOI0UYMM BIIJINBOM Ha
ST2-mapkep i MOIYJIIOIOYOIO Zi€10 Ha eKCIIpeciio Ta cuHTe3 ¢pakropa eHnoreHHoi nutonpotekuii (HSP70-6inka).
KiouoBi ciioBa: roctpuit ingapKT Miokapza, KapAionpoTeKLisl, CeJIEKTUBHI MOAYJISITOPYU €CTPOr€HOBUX PELENTOPIB,

aHTHOKCUIaHTHa cucteMma, HSP70-6inku, ST2-mapkep.

2. Dissertation is devoted to the study of cardioprotective properties of selective estrogen receptor modulators in
conditions of experimental myocardial infarction. It was found in the course of experimental studies that thein
vitro modeling of MFP-induced cardiomyocyte hypoxia led to the development of an oxidative stress and a stable
energy deficit in the incubation environment. The drugs we studied had auni directional effect with estradiol and
were compared by efficiency. The cytoprotective effect of SERM wasalso confirmed by morphological studies.In
the modeling of in vitro hypoxia, many mitochondria with irreversible damage were identified, as well as with
overload phenomena, that is, with uneven matrix illumination areas, and the crust destruction phenomena.
Introducing SERM into the incubation medium led to the improvement of cardiomyocite morphological properties.
No damage was observed in the outer membranestructure, there was a large number of high-energy
micromitohondrias, while the amount of the mitochondria with crumbled crystals and thematrix illuminationareas
was small. Tamoxifen citrate and toremifene appeared to be the most active among the SERM and were selected
for the in vivo study. In the in vivo experiments, the biological effects of the SERM under study were unidirectional
and had the same effects they had demonstrated in vitro. All of the studied drugs reduced nitrotirosin and
homocysteine concentration, and normalized catalase and superoxide dismutase activity. An integrated
cytoprotective action also included the SERM ability to regulate the eNOSexpression due to its antioxidant
properties, as well as HSP-tropic action. SERM normalized the expressive activity of eNOS by simultaneously
restoring the eNOS concentration in the cell. While studying the ST2 concentration in blood plasma of animals
with experimental therapy of myocardial infarction, we obtained the following data: SERM, and especially
toremipfen, led to a decrease of ST2 in the plasma of experimental animals, which in turn led to an increase of the
IL33 and HSP-proteins bioavailability, which is confirmed by the data of many experimental and clinical studies. In
this regard, the drugsability to reduce the ST2 concentration, as well as to make a modeling impact on the HSP-
proteins, leads to the activation of rapid cellular adaptation processes in hypoxia. The established cardioprotective
effects of SERM were demonstrated by their ability to increase the percentage of animals surviving on the 4th day
of simulated pathology. Thus, the mechanism of SERM cardioprotective action in acute myocardial infarction is
preconditioned by the antioxidant properties that regulate the effect on the ST2 marker and the modulating effect
on the expression and synthesis of the endogenous cytoprotection factor of the HSP70-protein. The
cardioprotective and cytoprotective effect of selective estrogen receptor modulators was grounded on the basis of
experimental studies. It was displayed that their mechanism of action in AMI conditions is based onthe antioxidant
properties and modulating effects on the expression and synthesis of endogenous cytoprotection factors such as
HSP70-protein and eNOS. The obtained data act as a theoretical basis for the prospective use of this group of
drugs as cardioprotectors.
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