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«TKAHUHHI PEAKIIIT B HOPMI, EKCTIEPUMEHTI TA KJITHILII - 2025»
BCEYKPATHCHKA HAYKOBO-TTPAKTUYHA KOH®EPEHIIIA 3 MDKHAPOJIHOIO YUACTIO,
[IPUCBSAYEHA 95-PIYYIO ITPODECOPA AHJIPISI KOCTIHTUHOBUYA KOJIOMIMIIEBA
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Metonu nociinxenHs: [Iporokonu naronoroanaroMivHux gociimkens 2019-2025 pp aiteit Bikom 9-18 pokis 3
MiJI03POI0 YK KIITHIYHO BCTAHOBJICHUMH 3aXBOPIOBAHHSMH CIIONYyYHOI TKaHUHU. JoCTiDKeHHsI BUKOHAHI Ha 0a3i maro-
noroanaromiunoro Bijuinenns HJCJT “Oxmarautr” MO3 Ykpainu. BukoprucraHo aaHi Makpo- Ta MIKPOCKOMIYHOTO
JIOCTI/DKEHb BHYTPIIIHIX OPTaHiB, pe3y/bTaTh KIIHIYHUAX JOCIIKEeHb, aH] enikpu3y. Takoxk MpOBEICHO OIS BiIMO-
BiJTHOT HAyKOBOI JIITEpaTypH.

Pe3yabraTu: AHaii3 pe3ysbTaTiB MaTOJOTOAHATOMIYHUX JOCHIHKEHb MOKA3aB HASBHICTh B yCIX JITEH CXOXKHX
MPOSIBIB CUCTEMHOT 3aMalIbHOI MATONOTI1, XapaKTePHOI sl KOlareHo3iB. [IpmKUTTEBO BiAMIYAIUCS 03HAKH TOTIOpraH-
HOTO YpaKeHHS, BKJIIOYAIOYM M’SI30BY CJIa0KICTh, MIaJITito, apTairito, MIKipHI MPosiBU (epuTema, namyinu [0TTpoHa),
JOBrOTPUBAITYy JIMXOMAHKY. Y JBOX MALI€HTIB BiAMIYaBCS KAJIBIMHO3 M’SIKMX TKaHWUH Ta yTPYAHEHHS aKTy KOBTaH-
HS, 1[0 XapaKTepHO JUIs FOBEHUIBHOTO JIepMaToMio3uTy. B onmHOMy 3 BHmNankiB BusiBieHi o3Haku narosorii LIHC npu
CHUCTEMHOMY Y€PBOHOMY BOBYaKY, MOMi0HOT 10 cunapomy [iena-bappe. BusBieHo 3MiHU HIKIpU: TeMOpPArivHi BUCH-
MIaHHS Y BUDIAL1 JpiOHOIUIAMHUCTOI IyPITYpH, BOJIOT] TPO(iuHi yparKeHHs Ta KeloinHi pyoui. Y miAmKipHO-)KUPOBOMY
mrapi y BUIAJKax JAEPMAaTOMIO3UTY CIIOCTEPIrajHcsi OCepeAKH KaJdbUMHO3y. CrocTepiraiucs 03HaKH IMOJiCepPO3UTY:
(bi0puHO3HME nepukapauT («Bojocare cepiie GiOpUHO3HMIA TIEBPUT Ta TEPUTOHIT 3 00MiTepalielo mopokHuH. [Ipu
MIKPOCKOTMIYHOMY JOCIIDKEHHI JIeTeHb — arTeeKTas, riaaiHoBI MeMOpaHu, iHTepcTHiiiiHa TiMpoinHa iH)IIBTpaiis.
Binmiuanocs mykoinHe Ta GiOpuHOiqHEe HAOyXaHHS CHONTYYHOT TKAHUHH, CHCTEMHHU BacKYIIT. B M’s3ax: HEKpOTHUYHI
3MIiHHU 3 KaJIbIIAHO30M, TIepUBACKy/sipHa iH(IIbTpalis, arpodis emigepmicy, Gidpo3 AepMu Ta ypaxkeHHsS MIKpOLIUP-
KyJISTOPHOTO pyciia. Miokap/ — IHTepCTUIIIHHNE HAOpsIK, JTiMpouuTapHa Ta JIeHKouTapHa iHdibTpaiis, 1uctpodis
Ta HEKPO3 KapAiOMiOLHTIB, IPUCTIHKOBI TPOMOU Ta reTepoToris saep. Y NediHi — )KUpoBa AUCTPO(is renaToLuTiB,
HEKpo0i103 IEHTPAILHUX YaCTOUYOK, sASPHHUHN MOTIMOp®i3M i 3amanbHa iHQUIBTpalist HOPTAIBHUX TPAKTIB. Y HUPKaX —
ypaxkeHHs KITyOOuKiB (aMiI01103, Me3aHTialbHa mposidepaltis, «IPOTIHI NETi» ), HEKPO3 SMITENiI0 KAHANIBIIB Ta JTiM-
¢douurapHa Ta JeHKoUUTapHa iHPIIBTpais B iHTepCTULIi. Y HMITYHKOBO-KHUIIKOBOMY TPaKTi — BUPa3KH CIU30BOI 000-
JIOHKH, HEKPOTHYHI 3MiHH emiTenito, GiOpruHO3HUH KomiT. Y NiMQOigHuX opranax — aeniMmgporusanis T- i B-3anexxHux
30H, TIMOIIa3is KIPKOBOI PEYOBUHU TUMYCY Ta KajblMHO3 Tielb ['accans. M030k — NepuBacKyIIpHUMN 1 IEPULIEITIO-
JISIpHUHN HAOPsIK, TiM(pOLUTAPHA Ta JIEUKOLUTapHA iH(LIBTPALliS MO3KOBHX O0OJIOHOK Ta HEKPOOIOTHYHI 3MiHU.

BucnoBku: C3CT MaroTs BapiaOeibHICTh KIIHIYHUX Ta MOP(OJIOTiYHUX NPOSBIB, pETEILHUN aHANI3 IKUX J03BO-
JIsi€ BCTAHOBUTH JiarHo3.

Kurouosi cioBa: peBMaTHyHi XBOpOOU, MMOJIIOPraHHE YPaKEHHs, ayTOIMYHHI 3aXBOpIOBaHH:, maTomMopdoloris,
CIIOTyYHA TKaHWHA.

THE RELATIONSHIP BETWEEN CEREBRAL AND CARDIAC VASCULAR
ENDOTHELIAL DISORDERS IN CARDIAC PATHOLOGY OF ISCHEMIC
GENESIS

Aliyeva O.G., Belenichev LF., Popazova O.O., Goncharov A.V.
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Head of the Department: Aliyeva O.G., PhD in Biology, Associate Professor

Department of Pharmacology and Medical Formulation with Course of Normal Physiology
Head of the Department: Belenichev LF., Doctor of Medical Sciences, Professor
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Zaporizhzhia, Ukraine

Introduction: The beginning of the current millennium was marked by a significant spread of cardiovascular
diseases, which ranked 2-3rd in the mortality structure of industrialized countries. The most critical complication,
mortality from which varies from 10% to 50% in patients with cardiovascular pathology, is chronic heart failure (CHF).
It is also known that the progression of cardiovascular disease on a global scale is associated not only with lifestyle,
nutrition, bad habits, socioeconomic shocks, but also with nonoptimal intrauterine conditions. According to modern
concepts endothelial dysfunction (ED) is one of the leading pathogenetic links of cardiovascular diseases. The results
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of experimental and clinical studies in recent years have confirmed the concept of an important causal relationship
between endothelial dysfunction and the progression and/or development of arterial hypertension and hypertensive
encephalopathy, atherosclerosis, chronic heart failure, diabetes mellitus, metabolic syndrome, chronic renal failure and
its complications, pulmonary hypertension, dilated cardiomyopathy, obesity, hyperlipidemia, hyperhomocysteinemia,
and chronic cerebral ischemia. The presence of ED mechanisms were found in cardiovascular pathology after prenatal
hypoxia (PH).

Materials and Methods: We have conducted studies on Wistar rats using a model of CHF (doxorubicin for 14 days,
cumulative dose 15mg/kg) and PH (sodium nitrite injection at a dose of 50 mg/kg from 16 to 21 days of gestation). ED
of cerebral and myocardial vessels was assessed using immunohistochemical, immunoenzymatic, morphometric, and
real-time PCR methods.

Results: The results of the study showed that modeling of CHF and PH lead to significant structural and functional
changes in the endothelium of vessels of muscular type and microcirculatory vessels of the heart and myocardium.
Along with preserved areas of aortic intima and endocardial endothelium there were zones of their significant damage,
which in some cases led to desquamation of endothelial cells. It was especially clearly observed in the heart in the
sites of local edema of the aortic media, where significant disorganization of elastic membranes and appearance of
large fibroblast-like cells were also observed in rats with CHF and 2-month-old offspring after PH. Laboratory studies
revealed an increase in C-reactive protein in animals with these pathologic conditions, which indicates the development
of inflammatory reaction in CHF and after PG, as well as the formation of ED. Enzyme immunoassay analysis of
myocardial and brain cytosol of animals with CHF and after PH revealed a decrease in vasculoendothelial factor (VEGF)
relative to the similar index of intact animals. Further immunoassay analysis of myocardial and brain cytosol of animals
with CHF and after PH demonstrated an increase in molecular markers of ED and CHF — tumor necrosis factor (TNF-a)
and gamma-interferon (IFN-g). In experimental studies it was found that TNF-a, IL-1 and IFN-g reduce the expression
of eNOS, NO production, increase its oxylation modification, converting it into peroxynitrite. TNF-a and IFN-g inhibit
VEGF expression and trigger endothelial cell apoptosis. Immunohistochemical studies of myocardium of animals
with CHF and after PH revealed a significant decrease in the density of eNOS-positive cells against the background
of moderate increase in the density of iNOS-positive cells, decrease in eNOS mRNA expression and increase in iNOS
mRNA expression, increase in oxidative stress marker in myocardial and brain cytosol. The decreased concentration of
eNOS protein was detected in the brain cytosol of rats with CHF and after PG. Morphometric analysis in the heart and
brain of rats with CHF and after PH revealed a decrease in the density of endotheliocytes of vessels of muscular type and
microcirculatory bed, a decrease in RNA in the nuclei of endotheliocytes and an increase in cells with morphological
signs of apoptosis. We found a significant disturbance of myocardial and cerebral nitroxidergic system after modeling
of PH and CSN - disturbance of eNOS/INOS expression ratio on the background of NO deficiency and nitrotyrosine
increase, which suggests a violation of heart tolerance to ischemia/reperfusion, disturbance of cerebral oxygen supply,
damage of endothelium-dependent mechanisms of vasodilation/vasoconstriction and contributes to further formation of
ED. We evaluated the possible endotheliotropic effect of drugs affecting the nitric oxide system L-arginine, Angiolin,
Thiotriazolin, Hypertril, Nebivalol and Mildronate. It was found that the most pronounced endothelioprotective effect
was shown by Angiolin (metabolitotroic cardio-neuroprotective agent) and Hypertril (cardioselective beta-blocker with
NO-mimetic effect).

Conclusion: Thus, we found that modeling of CHF leads to persistent endothelial dysfunction of myocardial
vessels, as well as to the initiation of cerebral endothelial dysfunction. PH modeling leads to the formation of endothelial
dysfunction of heart and brain vessels in the same degree of severity at 2 months of life of the offspring. The obtained
results indicate that PH initiates a cascade of molecular and biochemical reactions forming ED, which increase the
risks of arterial hypertension, strokes, heart attacks, and heart failure at later stages of life. The obtained results not
only justify further study of subtle mechanisms of brain damage in ischemic heart pathology, but also recommend
consideration of the use of endothelioprotective therapy drugs.

Key words: chronic heart failure, prenatal hypoxia, ischemia, endothelium, endothelial dysfunction.
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