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PE3IOME

AxTyanbHicTb. BusHayeHHs BNNuMBY cuMnarto-agpeHanoBoi cucTeMu Ha Mopdo-
dyHKUIOHaNBHNI CTaH cepus NpU rocTPOMY KOPOHApPHOMY CUHAPOMI € aKTyarbHOM0
3ajavelo cborodeHHs. 3 iHWOoro 60Ky BaXKMMBUM 3aBAAHHAM € BMBYEHHS AUHAMIKM
3MiH (PYHKLiOHaNbHMX MNpOLECiB cepus nig BNIMBOM GiONOrivYHO-aKTUBHMX PEYOBUH,
SIK anbTepHaTUBHWX NpenapariB NikyBaHHA M’S130BOI TKAHWHWU cepus 3 METOK NPUCKO-
peHHs1 penapaTuBHOI pereHepadii Miokapaa nicns eniHedpPUHOBOIO YpaXeHHs.

Meta po6GOTM — BMBYEHHS [AMHaMIKM ynbTpacoHorpadiyHUX MOKasHWKIB cepus
B YMOBax TOCTPOro €KCNepMMEHTanbHOro YPaXeHHs Miokapda BEMUMKUMK [03amMu
agpeHaniHy nig BNAMBOM €KCTPaKTiB KPiOKOHCEPBOBaHUX hparMeHTiB cepLsi MOPOCAT.

Martepianu Ta Metogu. JocnigkeHHs Byno npoegeHo Ha 35 6esnopigHux Ginux
wypax, macoto 380-410, r Bikom 15 micauiB. TOKCUYHE ypaKeHHs Miokapaa Mopento-
BanyM LWNAXOM MNIOWKIPHOTO BBEAEHHS B  MIKIONATKOBY [AiNSHKY  eniHedpuHy
rigpotaptpaty y gosi 0,5 mr/100 r TBapuHu. EKCTpakTu cepusi mopocaT BBOAUNU
BHYTPILUHbOOYEPEBMHHO 3 pospaxyHky 50 mkr nentugis Ha 100 r macu TBapuHW.
CoHorpadiyHe JOCMigKeHHs cepus NPOBOAMNM Ha YNbTPasBYKOBOMY €XOTOMOCKOMI
«CoHomep 500» («Moni-Cnektp», YkpaiHa) B B- i M-pexumi 3 BUKOPUCTAHHAM TiHili-
Horo gatyumka 7,5L38 3 yactototo 7,5MIy,.

Pesynbtatv Ta iX OGroBopeHHsA. Y nepioa pO3ropHYTOro 3ananbHoro npouecy
(7-ma poba) BinbyBanocs MOpPYLUEHHSI CUCTOMIYHOI dpyHKUii Miokapga, nos’a3aHe
3 06’€EMHUM NepeHaBaHTaXXeHHSAM, Ha Lie CBiAYNO 3pOCTaHHSA KiHLEBOrO CUCTOMIYHOTO
ob’emy i, SIK HaCMigoK, 3HWXEHHS dpakuii BUKMAY B rpyni koHTpono Ha 16% Big
Hopmu. LllogeHHe BBeOeHHSI eKCTpakTy CrpaBnsno MNO3UTUBHUIA  IHOTPOMHWUIA
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AAS UMTYBAHHS:

Ta XPOHOTPOMHUIA edekT, Npo WO Ha 7-My 0By CNoCTepexeHHs CBiAYMNO nepesu-
LEeHHS MOKa3HWKIB yAapHOro Ta XBWUMMHHOIO 06’eéMy BiQHOCHO TIPYNW KOHTPOIO
Ha 17,7 i 18,5% BignoBigHo. ®pakuis BUKMAY, SK KOMMMEKCHUIA MOKAa3HUK (OYHKLiO-
HarnbHOI CMPOMOXHOCTI cepus, y rpyni 3 BBEAEHHSAM eKkcTpakTy cknana 59,5%, wo
CTaTUCTUYHO JOCTOBIPHO NEePEBMLLYBArO BiAMOBIAHUIA NOKA3HWK HEMIKOBAHUX TBAPUH.
BBeneHHst ekcTpakTy cnpusino Ginblw MOBHOMY BiAHOBMEHHIO 06’ €MHO-LLBUAKICHUX
XapaKTepuUCTMK Ta MOKa3HWKIB CKOPOTNMBOI (PyHKLii Miokapda miBOro  LUnyHOYKa
Ha 28-my OobOy micns ypaxeHHs eniHedpuHOM, B MNepiof 3aBepLUeHHS aKTUBHOIO
3ananbHOro npouecy Ta aganTauii cepueBoro M'sisa 40 HOBUX YMOB reMOAMHaMIKu.
KiHUeBUA cucToniyHWMI Ta AiacToniuyHWMn 06’EMU, a TaKoX PO3PaxyHKOBI MOKa3HUKU
CUCTOMIYHOI (PyHKLii NIBOrO LWNyHOUKA — yOApHU Ta XBWUIMHHMI 06’eM, cbpakuis
BMKMOY — Ha 28-my J00y CTaTUCTUYHO BIipOrigHO He BiApi3HSANUCA Big BignoOBiOHMX
NOKA3HWKIB iIHTAKTHUX TBApWH.

BucHoBKkU. BcTaHoBNEHO, L0 BBEAEHHST E€KCTPAKTY Cepusi MOPOCAT YMHUTb NO3UTUB-
HWIA iHOTPOMHWIA | XPOHOTPOMNHUIA edekT Ha 7-my Aoby, i cnpusie Ginbll NOBHOMY
BiJHOBMEHHIO O00’€MHO-LUBUAOKICHUX XapaKTepuUCTUK Miokapga IiBOro  LUMyHOYKa
Ha 28-My 006y nicnsi ypaxeHHs eniHedpuHOM.

Uumx M.O., BenoukiHa |.B., Moba B.1O., Cneta I.B., Muxannosa |.MN., Magkux ®.B. YnerpasBykoBe AOCHIMKEHHS
cepus LWypiB MiCNs eKCNepUMEHTanbHOrO ypaXeHHs eniHeppuHOM Ta 3acTOCYBaHHSA KCEHOEKCTPaKTy cepus.
BicHuk Xapkigcbko020 HaujoHanbHo2o yHisepcumemy imeHi B.H. KapasiHa. Cepisi MeduyuHa. 2024. T. 32. Ne 2(49).
C. 185-197. DOI: https://doi.org/10.26565/2313-6693-2024-49-06
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ABSTRACT

Background. Determining the impact of the sympatho-adrenal system on the
morpho-functional state of the heart in acute coronary syndrome is a relevant task today.
On the other hand, an important objective is to study the dynamics of changes in the
heart’s functional processes under the influence of biologically active substances
as alternative treatments for heart muscle tissue, aiming to accelerate reparative
regeneration of the myocardium after epinephrine-induced damage.

Purpose — the study focuses on the dynamics of ultrasound indicators of the heart
under conditions of acute experimental myocardial damage induced by high doses
of adrenaline, influenced by extracts from cryopreserved heart fragments of piglets.
Materials and Methods. The study was conducted on 35 outbred white rats, weighing
380-410 g and aged 15 months. Toxic myocardial damage was modeled by
subcutaneously injecting epinephrine hydrotartrate in the interscapular region at
a dose of 0.5 mg/100 g of body weight. Piglet heart extracts were administered
intraperitoneally at a dose of 50 ug of peptides per 100 g of body weight. Sonographic
examination of the heart was performed using a «Sonomed 500» ultrasound
echotomoscope («Poly-Spectrum», Ukraine) in B- and M-modes with a linear
transducer 7.5L38 operating at a frequency of 7.5 MHz.

Results. During the period of a fully developed inflammatory process (day 7), there
was a disruption of systolic myocardial function associated with volume overload,
as evidenced by an increase in end-systolic volume and, consequently, a 16% decrease
in ejection fraction in the control group from the norm. Daily administration of the
extract had a positive inotropic and chronotropic effect, as indicated on day 7 by
a 17.7 and 18.5% increase in stroke volume and cardiac output, respectively, compared
to the control group. The ejection fraction, as a comprehensive indicator of the
heart’s functional capacity, was 59.5% in the group receiving the extract, which was
statistically significantly higher than the corresponding indicator in untreated animals.
The administration of the extract facilitated a more complete recovery of volume-speed
characteristics and indicators of left ventricular myocardial contractile function by
day 28 after epinephrine-induced damage, during the period of the resolution
of the active inflammatory process and adaptation of the heart muscle to new
hemodynamic conditions. The end-systolic and end-diastolic volumes, as well as
calculated indicators of left ventricular systolic function — stroke volume, cardiac
output, and ejection fraction — on day 28 did not statistically differ from the correspon-
ding indicators in intact animals.

Conclusions. It was established that the administration of piglet heart extract exerts
a positive inotropic and chronotropic effect on day 7 and promotes a more complete
recovery of the volume-speed characteristics of the left ventricular myocardium by
day 28 after epinephrine-induced damage.

Chyzh MO, Belochkina IV, Globa VYu, Sleta IV, Mikhailova IP, Hladkykh FV. Ultrasound examination of rat hearts after
experimental epinephrine-induced damage and the application of heart xenoextract. The Journal of V.N. Karazin Kharkiv
National University. Series Medicine. 2024;32(2(49)):185-197. DOI: https://doi.org/10.26565/2313-6693-2024-49-06
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BCTYN

Ha cborogHi cepueBO-CyOuHHI 3axBOpPHOBaHHA —
OCHOBHa MpuYMHa CMEPTHOCTI Y BCbOMY CBITi. KniHiko-
CTaTUCTUYHI  OOCNIAXEHHSA  LWOPIYHO  MiATBEPAXYOTb
OVHaMIiKy 3pOCTaHHsi i JOMiHYBaHHsSI cepLeBO-CyANHHMX
XBOpOb y CTpPyKTypi 3aranbHoi 3axBoptoBaHocTi. Cepen
3aXBOPIOBaHb CEPLIEBO-CYAMHHOI CUCTEMMW MPOBIAHY
ponb B MOKa3HWKY CMEpPTHOCTI Bidirpae ycKnagHEeHHS
iLemiyHOT XBOpOOU cepus — iHbapKT Miokapaa.

CyyacHuWn CTaH XuTTA, a came Woro OypxnvBuin
pUTM Ta MPUCKOPEHUN TeMn, a TaKoX MOBCSAKAEHHA
acheKkTMBHA HanpyXeHicTb i HeobxiaHicTb 6e3nepepBHOro
KOHTPOM Hag 30BHILHIMX nNposiBaMn CBOIX €MOLIn
Npu3BoAMTbL A0 MOSIBU CTPECY, i SK HACNIQOK, BUCHaXYE
3aXUCHi MOXIMBOCTI opraHiamy. Came CTpec € BaXMBuUM
MyCKOBUM MexaHi3MOM akTuBsauil cumnaTto-agpeHanoBol
CUCTEMM Ta PO3BUTKY iLIEMIYHUX Ta FiNOKCUYHUX 3MiH
Miokapgda, Ski noe’sizaHi GesnocepegHbo i3 Garatbma
edekTamm Katexonaminis [1].

KatexonamiHn € BaXnvMBuUMM HeMpOTpPaHCMiTEpamM,
wo 6GepyTb ydvacTb Yy perynsauii ¢yHKuUii cepueBo-
CyauHHOI cuctemu. [MigBULLEHHA piBHA KaTexonamiHis
B UMPKYMAUil KPOBi € CTaHOApTHOK peakLieto opraHiamy
B CMTyauil po3BWUTKY BUpaxeHOi BionoriyHoi HeraTuBHOI
peakuii. MNpu disionoriyHnx (NOMipHMX) KOHLIEHTpaLiax
agpeHaniHy, Wo Jdie Ha KapAiomMiouuTh LUMYHOYKIB
yepes P,-aipeHOpPeLienTopy, FOPMOH Hadae Mo3UTUBHY
iHOTPOMHY Ta XPOHOTPOMHY Ail0 B pe3ynbraTti akTusauii
Kackagy peakuin, Lo 3anyckalTbes B Xofi kKoHdopmauil
Gs MeMbGpaHHMX GinkiB. Ak Hacnigok, agpeHaniH 36inb-
WyE LWBWUAKICTE KPOBOTOKY, B pe3ynbraTti 36inbLuyeTbcs
JocTaBka y M'Si3V KUCHIO, @ TaKOX [IHOKO3W Ta iHLIMX
PEYOBUH, LLO CryxaTb mxepenamu eHeprii [2].

B 1ol e yac 0o KiHUs He 3'coBaHa posb KaTexo-
namiHiB 'y naTtoreHeTUYHOMY naHulory npouecis, ski
BinOyBalTbCACS Mpu po3BUTKY iHAAPKTY Miokapaa.
JocnigHykn NpuainsaoTe BENWKY yBary WoAo 3'CyBaHHA
Npobnem naTtoreHeTUYHUX MEXaHi3MiB BUHWKHEHHST BOT-
HULLEBMNX YypaXeHb cepusi, MOB'SI3aHMX 3 MNUTAHHAMU
dopmyBaHHsi TpombiB Ta pekaHanizauii KOpoHapHUX
CYOVH, @ BU3HAYEHHIO BMNIMBY CMMNAaToaZpeHanoBoi cuc-
TeMM Ha MOPMOMYHKLiOHANbHUI CTaH cepus NpuUCBS-
YEHO HeJoCTaTHBO NyobnikaLii.

AKTMBaUis cuMMnaToagpeHanoBoi CUCTEMUM Xapak-
Tepu3yeTbCa 30iMblUEHHSAM 3aranbHOr0 BMICTY KaTexo-
namiHiB Ta 3MiHOK CniBBIAHOLWIEHHS HopaapeHarniH/
agpeHaniH. 3a gaHumu KapHayx E.B., npu 36inbLueHHi
KOHLUEeHTpauii agpeHaniHy B TKaHMHax Miokapga Ao
(0,1-0,27 wmkr/r) po3BUBaKOTLCA BUPaXEHi KapaianbHi
NOPYLLEHHS 32 iLUEMIYHMM TUMOM, AKi HarnmsaHO peecTpy-
I0TbCA Ha ernekTpokapaiorpami y BUMmMsAai «ilwemidyHoro»
3y6ua T [2, 3].

EnektpokapgiorpadiyHi 3miHM MaloTb CBOE MOpO-
noriyHe niarpyHTTS. B Hawwmx nonepegHix AochigKeHHAX
npu mikpockonii cepus LypiB 6yno nokasaHo, Lo Yepes
roguHy nicns BBEOEHHS TOKCUYHMX [03 agpeHaniHy,
y Miokapgi BCiX Bigginis cepus BiA3HayaBCs Bupaxe-
HWIA cna3m apTepianbHux cyauH. Yepes poby cnasm
3MiHIOBaBCSA Napes3oM apTepianbHUX CyauH 3 PO3BUTKOM
BMPaXeHNX [OEeCTPYKTUBHUX 3MiH Yy Kapgiomiouutax Ta
NOSABOKO NEMKOLMTaPHOI iHINbTpaLil HaBkono apTepion.
AcenTuyHe 3ananeHHsa Miokapda, WO BMHUKaNo BHachi-

INTRODUCTION

Cardiovascular diseases are currently the leading
cause of mortality worldwide. Clinical and statistical
studies annually confirm the growing prevalence and
dominance of cardiovascular diseases within the
overall morbidity structure. Among cardiovascular
diseases, complications of ischemic heart disease,
particularly myocardial infarction, play a leading role
in mortality rates.

The modern pace of life, characterized by its
rapid rhythm and accelerated tempo, along with daily
affective tension and the necessity of continuous
emotional control, leads to stress. This, in turn, depletes
the body’s protective capabilities. Stress acts as a critical
trigger for activating the sympatho-adrenal system
and the development of ischemic and hypoxic changes
in the myocardium, which are directly associated with
many catecholamine effects [1].

Catecholamines are vital neurotransmitters involved
in regulating cardiovascular system functions, and
elevated levels of catecholamines in the bloodstream
are a standard physiological response to significant
biological stress. At physiological (moderate) concen-
trations of adrenaline acting on ventricular cardio-
myocytes through B,-adrenergic receptors, the hormone
exerts positive inotropic and chronotropic effects via
the activation of reaction cascades initiated by the
conformational changes of Gs membrane proteins.
Consequently, adrenaline increases blood flow velocity,
enhancing oxygen, glucose, and other nutrient delivery
to the muscles, thereby serving as energy sources [2].

The role of catecholamines in the pathogenic chain
of events during myocardial infarction development
remains insufficiently elucidated. Researchers focus
extensively on the pathogenesis of focal heart lesions,
particularly issues related to thrombus formation and
coronary vessel recanalization. However, there is
a scarcity of publications on the impact of the
sympatho-adrenal system on the morpho-functional
state of the heart.

Activation of the sympatho-adrenal system is characte-
rized by an increased overall catecholamine content and
altered norepinephrine/adrenaline ratio. According to [3],
elevated adrenaline concentrations in myocardial tissues
(0.1-0.27 pg/g) result in pronounced ischemic-type
cardiac disturbances, which are visibly recorded on
an electrocardiogram as an «ischemic» T wave [2, 3].

Electrocardiographic changes have a morphological
basis. In our previous studies, microscopic examination
of rat hearts demonstrated that one hour after admi-
nistering toxic doses of adrenaline, all myocardial
sections showed severe arterial spasm. After 24 hours,
this spasm was replaced by arterial paresis, leading
to significant destructive changes in cardiomyocytes
and leukocyte infiltration around the arterioles. Aseptic
myocardial inflammation, induced by high doses of
adrenaline, peaked on day 7 and concluded with the
formation of granulation tissue islands in perivascular
and intermuscular spaces by day 30 [4].

Following the morphological investigation of the
myocardium, assessing the functional state of the heart
during the peak inflammatory process and at the final
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[OOK BEMUKMX [03 afapeHaniHy, Habvpano Hawbinbw Bu-
pasHux 3MiH Ha 7-my 006y, a Ha 30-Ty goby 3akiHuyBa-
nocb POpMyBaHHAM OCTPIBLIB rpaHynsAUinHOI TKaHWHW
B nepiapTepianbHOMY Ta MiXXM’S30BUX NpocTopax [4].

Micna oTpumaHHA paHux MmopdhonoriyHoro gocnig-
XKEHHs1 Miokapaia BUHMKae noTpeba ouiHKM pyHKLioHanb-
HOro CTaHy cepLs B nepiod po3nany 3anasbHoro npoecy
B MioKapai Ta Ha 3aBepLuanbHOMY eTani Ogy»XKaHHS.

3 iHworo 60Ky BWMBYEHHsI AMHaMiKM 3MiH yHKLiO-
HanbHUX npoueciB cepus nig BAAMBOM GionoriyHo-
aKTUBHUX PEYOBUWH, K anskTepHaTUBHUX NpenaparTiB niky-
BaHHS M’SI30BOi TKaHWHW CEpLUSsi, 3 METOK MPUCKOPEHHS
penapaTuMBHOI pereHepadii Miokapaa nicnsa eniHedpuHo-
BOrO YPaXeHHS, € aKTyarnbHO 3a4a4€et0 CbOroAEHHS.

Cepen 6ionoriyHO-aKTUBHUX PEYOBUH MNEPCMNEKTUB-
HUM MOXe OyTW BMKOPUCTaHHSI MENTUOHMX KOMMIEKCIB
y CKnagi €eKkcTpakTiB KpiOKOHCEpBOBaHMX parMeHTiB
cepusi nopocat (Ecull). Paniwe 6yno nokasaHo, L0
cknag nenTuaHUX KOMMIEKCIB Y eKCTpakTax, OTpUMaHux
3 KpIiOKOHCEpBOBaHWX parMeHTiB OpraHiB CBUHEN
Ta MOPOCAT, € opraHocneumdivyHnUM, i Taki eKCTpakTu
CTUMYINIOKTL penapaTuBHy pereHepauilo npu  pisHUX
naTonoriyHmx ctaHax [5].

Y TBapuWH i3 KPiOHEKPO3OM cepusi MiCnsi BBEOEHHS
anbriHatHoro iMnnaHTaty, HacudeHoro ECull, y 30HYy
KpiogecTpykuii B GinbLU paHilHi TepmiHK (Ha 7-my O00y)
B MOPIBHSAHHI 3 KPIOHEKPO30M CepLs PO3BUBAETHLCS HOBO-
cTBOpeHa pybueBa TkaHWHa 3i 3piNMMKM KonareHoBMMMU
BOJIOKHAMM, KPOBOHOCHUMW CyAMHaMu Ta Kaninspamu,
CTiHKM SIKMUX YTBOPEHi CyUinbHUM Ge3nepepBHMM LLApOM
eHpoTenianbHNX KMiTuH, Wwo nepeabavae BiAHOBMEHHS
Tpodikv B ypaxeHin ainsHui miokapaa [6].

Meta po6oTM — BUBYEHHS [OUHaMikuM ynbTpa-
coHorpadiyHMX MOKa3HWKIB cepus B yMOBax TOCTPOro
€KCMeprMEHTANbHOrO ypaXKeHHs Miokapga BenuKMMu
Jo3aMu agpeHaniHy nig BNAMBOM EKCTPaKTIB KPiOKOH-
CcepBOBaHMX parMeHTiB cepLisi MOPOCST.

MATEPIAAU TA METOAU AOCAIAXEHHSA

HocnigxkeHHs ©yno npoBefeHo Ha 35 GesnopigHMx
Oinnx wypax, macowo 380-410 r, Bikom 15 wmicauis.
EkcnepvMeHTV npoBedeHi 3a pernameHToM, 3aTBepa-
XeHum KomiteTom 3 6ioetukn IHCTUTYTY npobnem
KpioGionorii i kpiomegumumHn HauioHanbHOi akagemii
Hayk YKpaiHu, sikuin Oyno po3pobrieHo BignoBiAHO A0
«3aranbHyUX MPUWHLMMIB E€KCMEPUMEHTIB Ha TBapuHax»,
cxanennx Il HauioHanbHUM KoHrpecom 3 GioeTuku
(Kvie, YkpaiHa, 2007) i y3romkeHux 3 MOMOXEHHAMMN
«EBPONEncbKOi KOHBEHLT 3 3aXUCTy XpebeTHUX TBApWH,
LLIO BMKOPUCTOBYIOTBCA B €KCMEPUMEHTarNbHUX Ta iHLWNX
HaykoBwmXx Linax» (Ctpacbypr, ®paHuisa, 1986).

ToKCMYHE ypaxXeHHs Miokapga MOAENoBanm LsXom
NiALWKIPHOrO BBEOEHHA B MDKIOMATKOBY AINAHKY eniHe-
dpvHy rigpotaptpaty («AgpeHaniH-OapHuus» [MpAT
«®apmauesTryHa dipma «dapHuusa») y gosi 0,5 mr/100 r
Macu TBapuHu [4].

Micna mopgentoBaHHA eniHEPUHOBOIO  YpaXkeHHs
cepusi ecnepumeHTanbHi TBapuHu Oynu po3nogineHi
Ha fABi rpynu no 14 TBapuH Yy KOXHiN. KOHTpOnbHYy
rpyny 1 (EniHedpwvH) cknanu wypu 3 ekcnepuMMeHTarnb-
HAM ypaXXeHHsIM Miokapaa ©0e3 nikyBaHHA. LWypwn i3
BBEAEHHAM €EKCTPaKTy KpPiOKOHCEPBOBaHMX (parmMeHTiB
cepus nopocsaT (ECulT) Ha Tni ekcnepumeHTanbHOro ypa-

recovery stage becomes necessary. Additionally,
studying the dynamics of functional heart processes
under the influence of biologically active substances
as alternative treatments for heart muscle tissue, aimed
at accelerating myocardial reparative regeneration
after epinephrine damage, is a pressing task today.

Among biologically active substances, peptide
complexes within extracts of cryopreserved piglet
heart fragments (PCHE) show promise. Previous
research has demonstrated that peptide complexes
in extracts from cryopreserved pig and piglet organs
are organ-specific and stimulate reparative regeneration
in various pathological conditions [5].

In animals with cryonecrosis of the heart, following
the administration of an alginate implant saturated
with PCHE into the cryodestruction zone, newly formed
scar tissue with mature collagen fibers, blood vessels,
and capillaries (whose walls consist of a continuous
endothelial cell layer) developed earlier (on day 7)
compared to heart cryonecrosis without treatment,
suggesting restored trophic support in the affected
myocardial area [6].

Objective — the study focuses on the dynamics of
ultrasound indicators of the heart under conditions
of acute experimental myocardial damage induced
by high doses of adrenaline, influenced by extracts
from cryopreserved heart fragments of piglets.

MATERIALS AND METHODS

The study was conducted on 35 outbred white rats
aged 15 months with a body weight of 380—-410 g.
The experiments were carried out according to the
regulations approved by the Bioethics Committee of the
Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine,
developed in accordance with the «General Principles
of Experiments on Animals,» endorsed by the Il Natio-
nal Bioethics Congress (Kyiv, Ukraine, 2007) and
harmonized with the provisions of the «European
Convention for the Protection of Vertebrate Animals
used for Experimental and Other Scientific Purposes»
(Strasbourg, France, 1986).

Toxic myocardial injury was simulated by subcuta-
neous administration of epinephrine hydrochloride
(«Adrenaline-Darnitsa» JSC  «Pharmaceutical Firm
«Darnitsa») at a dose of 0.5 mg/100 g animal [4].

After modeling myocardial injury with epinephrine,
the experimental animals were divided into 2 groups
of 14 animals each. The control group (Epinephrine)
consisted of rats with experimental myocardial injury
without treatment. Rats with the addition of extracts
of cryopreserved fragments of pig heart (ESCp) on
the background of experimental myocardial injury
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XEHHs1 cepust yBinwnu y rpyny 2 (EniHedpun + ECull).
[pyny HOpMUK cknanu 7 iHTakTHUX LWypiB.

KpiokoHcepBoBaHi oparMeHTn cepus NOPOCAT OTpU-
MyBanu 3rigHo 3 metogukoto [5]. KoHueHTpauito nentuais
B EKCTpaKTax BM3Ha4anu cnekTpodoToMeTpUYHUM METO-
oM npu goBxuHi xsuni 280 HM. KiHueBa KOHUEHTpauis
nentuaie B ekctpakTti cknagana 0,1 mr/mn. Ekctpaktn
cepusi MOPOCAT  BBOAMNN  BHYTPILUHBOOYEPEBUHHO
3 po3paxyHky 50 mkr nentuais Ha 100 r macu TBapuHM.

PeecTpauito enektpokapaiorpam (EKI) 3givicHioBanu
B Tpbox ctaHgaptHux (1, II, Ill) i Tpbox gogaTkoBmx (avR,
avL, avF) BigBegeHHsIX Ha anapaTHO-MPOrpaMHOMy
komnnekci «[Moni-CnekTp 8/B» («Moni-Cnektp», YkpaiHa).

CoHorpacpiyHe pocnigkeHHs1 cepusi NpoBoauiM Ha
ynbTpa3BykoBOMy  exoTtomockoni  «CoHomen — 500»
(«Moni-CnekTp», Ykpaina) B B- i M-pexumax 3 Bukopuc-
TaHHAM RiHinHoro gartymka 7,5L38 3 yactototo 7,5MI L.
YnbTpa3BykoBEe CKaHyBaHHSA MPOBOAMNU B  MIOLLMHI,
nepneHanKynsapHin noBepxHi rpygHoi KniTkm 3 napa-
CTepHanbHOro AocTyny no Aoerin Bici cepus. lMpu go-
cnipkeHHi B M-moganbHOMYy  pexumi  BMMIptoBanu
CTPYKTYPWU MOPOXHUH cepus — AiaMeTpu Ta AucTaHLUii:
KiHLeBo-giacToniyHmin giametp JIW (KOO, mMm), KiHUeBO-
cucToniyHmn pgiametp JIW (KCO, MM), TOBLUMHY MiX-
LUNYHOYKOBOT neperopoaku B giactony (TMIMO), ToBwm-
Hy MiXXLLYHOYKOBOI neperopogku B cuctony (TMIMC, mm),
TOBLLUMHY 3a4HbOI CTIHKW NiBOro LWUyHOYKa B Aiactony
(T3CO, MM), TOBLUMHY 3a[HbOI CTiHKM NIBOrO LUNyHO4YKa
B cuctony (T3CC, mm) [7].

Micna BuMIpOBaHHA aHaTOMIYHUX CTPYKTYp B aBTo-
MaTU4YHOMY PEXUMI EXOTOMOCKOMN pO3paxyBaBaB OCHOBHI
NMoKas3HUKN 00’EMHO-LUBUAOKICHUX XapakTepUCTUK cepus
(kiHueBo-giacToniyHun o6’em (KOO, mn), KiHLEBO-CUCTO-
nivyHun o6’em (KCO, mn), yoapHuin o6’em (YO, mn), xBu-
nuHHWIA o6’em (XO, mn/xs), dppakuia suknagy (PB, %)) Ta
MOKa3HWKN ckopoTnmBoi dyHKUii miokapga JLW (BiocoTok
CUCTOMIYHOIO MOTOBLLEHHS MXKLLITYHOUYKOBOI NEeperopoaku
(CIMMLLMM, %), BiaCOTOK CUCTONIYHOIO NOTOBLUEHHS 3a4HbOT
cTiHkm J1W (CN3CLU, %), dpakuis ckopoyeHHs (PC, %),
BiiHOCHa ToBLMHa cTiHku J1LL (BTC), maca JILW (MJILL, r).

Lindposi aaHi HaBegeHi y Burnagi «M £ m» (M + SE),
ne M — cepegHe apudmetTuyHe 3HadeHHsi, m(SE) —
cTaHgapTHa noxmbka cepeaHboro apudMEeTUYHOro.
[Mpn HopmanbHOMY po3nodini He3anexHUX Benu4uH Bia-
MiHHOCTI Mi>X rpynamu Bu3Ha4yanu nonapHo 3a t-kputepiem
CrbtogeHTa. Npy HeHopManbHOMY pPO3MNoAini NPUHaNMHI
OfHIel 3 rpyn He3anexHux BenuYuH BIOMIHHOCTI MiX
HAMW BU3HaA4YanM 3a HenapameTpuUyHUM KpUTEpiEM
Kpackena—Bonnica, abo nonapHo 3a HenapamMeTpuyiHUM
paHrosum U-kputepieM MaHHa—YiTHi.

PE3YABTATU TA iX OBTOBOPEHHS

Ha nigcrasi ckpuHiHroBoro enekTpokapgiorpadiv-
HOro [OCriAXEeHHA Ha mogeni eniHedpuHOBOro ypa-
XEHHs1 cepus, My 06pann gBa CTPOKN CNOCTEPEXEHHS,
aki 6 Bigobpaxanu npouecu YHKLiIOHanNLHOrO HaBaH-
TaXEHHs1 cepus Ha Pi3HWUX CTafifx ypaKeHHs opraHa.
B roctpin ctagii nepebiry eniHedpUHOBOIO ypaKeHHS
cepus Y3-gocnigkeHHs npoBogunu Ha 7-my goby, konu
€XOMNOKa3HMKM BiaA3epKantoTb NpoLec NpUCToCyBaHHSA
cepueBoro M'asa A0 (PYHKUIOHaNbHOro HaBaHTaXEHHS,
i Ha 30-Ty o6y ekcnepMMeHTy — B CTPOK, KONW NaTomnoriy-
Hi 3MiHM cepLEeBOro M’'si3a MatoTb OCTaTOYHUI XapakTep.

formed Group 2 (Epinephrine + ESCp). The norm
group included 7 intact rats.

Cryopreserved pig heart fragments were obtained
according to method [5]. The concentration of peptides
in the extracts was determined by spectrophotometric
method at a wavelength of 280 nm. The final concent-
ration of peptides in the extract was 0.1 mg/ml. Heart
extracts were administered intraperitoneally at a dose
of 50 ug of peptides per 100 g of animal weight.

Electrocardiograms (ECG) were recorded in three
standard (I, I, Ill) and three additional (avR, avL, avF)
leads using the hardware-software complex «Poly-
Spectrum 8/B» («Poly-Spectrumy, Ukraine).

Echocardiographic examination of the heart was
performed using the «Sonomed 500» ultrasound echo-
tomograph («Poly-Spectrum», Ukraine) in B- and
M-modes with a linear probe 7.5L38 at a frequency of
7.5 MHz. Measurements in M-mode included the
following parameters of cardiac structures: left ventri-
cular end-diastolic diameter (LVEDD, mm), left ventri-
cular end-systolic diameter (LVESD, mm), interventricular
septum thickness in diastole (IVSd), interventricular
septum thickness in systole (IVSs, mm), posterior
wall thickness of the left ventricle in diastole (PWd, mm),
posterior wall thickness of the left ventricle in systole
(PWs, mm) [7].

After measuring the anatomical structures in auto-
matic mode, the echotomograph calculated the main
parameters of volumetric and velocity characteristics of
the heart (end-diastolic volume (EDV, ml), end-systolic
volume (ESV, ml), stroke volume (SV, ml), cardiac
output (CO, ml/min), ejection fraction (EF, %)) and para-
meters of myocardial contractile function of the left
ventricle (percent systolic thickening of the interventri-
cular septum (STIVS, %), percent systolic thickening
of the posterior wall (STPW, %), fractional shortening
(FS, %), relative wall thickness (RWT), left ventricular
mass (LVM, g)).

Digital data are presented as «M = m» (M = SE),
where M is the arithmetic mean value, m (SE) is the
standard error of the arithmetic mean. Differences
between groups were analyzed pairwise using
Student’s t-test for normally distributed independent
variables. For non-normally distributed variables in at
least one group, differences were determined using
the non-parametric Kruskal-Wallis test or pairwise
using the non-parametric Mann—-Whitney U test.

RESULTS AND DISCUSSION

Based on the screening electrocardiographic study
on the model of epinephrine-induced myocardial injury,
we selected two observation time points that would
reflect the processes of functional heart load at different
stages of organ damage. During the acute stage of
epinephrine-induced heart injury, ultrasound examination
was conducted on the 7th day, when echocardiographic
parameters reflected the myocardium’s adaptation to
functional load. The second observation was made on
the 30th day of the experiment, at a stage when patholo-
gical changes in the myocardium had become definitive.
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ExokapaiorpadpivyHi nOkasHuku cepus LypiB

Ha 7-My AOGy eKCNepPUMEHTAALHOTIO

eniHecpbpMHOBOro ypaxeHHs Miokapaa

Mpu npoBeneHHi Y3-gocnioXeHHs LWypiB BCTaHOB-
MEHO, WO B HOPMi MOPOXHMHA MiBOrO LUMYHOYKa Mae
oBarnbHy (koHyconofibHy) dopMy, pyX MDKLLITYHOYKOBOT
neperopogkM Ta 3afHbOi CTIHKM B CUCTONY B3aEMHO
crnpsiMOBaHi, nepegHa i 3agHsA CTYNKM MiTpanbHOro
KnanaHa pyxatTbcsi B npotudasi [7] (puc. 1).

OCHOBHI ynbTpasBYKOBi MOKa3HWKM BUMIpIB npea-
cTaBneHi B Tabnuui 1.

Echocardiographic parameters of rats’ hearts
on the 7th day of experimental
epinephrine-induced myocardial injury
During the ultrasound examination of the rats, it
was established that under normal conditions, the left
ventricle cavity has an oval (cone-shaped) form, and
the movement of the interventricular septum and the
posterior wall in systole is mutually directed. The anterior
and posterior cusps of the mitral valve move in opposite
phases [7] (see Figure 1).
The main ultrasound measurement parameters are
presented in Table 1.

Puc.1. Exokapgiorpama uiypa 8 HopMi. B i M — pexum.
1-KAA; 2 -KCA; 3-TMMA; 4 — TMINC; 5-T3C[; 6 — T3CC
Fig. 1. Echocardiogram of a rat under normal conditions. B and M modes.
1 - LVEDD (Left Ventricular End-Diastolic Diameter); 2 — LVESD (Left Ventricular End-Systolic Diameter);
3 — IVSd (Interventricular Septum thickness in diastole); 4 — IVSs (Interventricular Septum thickness in systole);
5 — LVPWd (Left Ventricular Posterior Wall thickness in diastole); 6 — LVPWs (Left Ventricular Posterior Wall thickness in systole)

Ta6nuus 1. O6’eMHO-LIBUAKICHI XapaKTEPUCTUKN FiBOTO LUYHOYKa LWypiB Ha 7-My fo6y
nicnsa eniHedpUHOBOTO YPaXKeHHs Miokapaa
Table 1. Volumetric and velocity characteristics of the left ventricle of rats on the 7th day
after epinephrine-induced myocardial injury

Moka3nuk / Parameters Hopwma / Normal EninedpuH / Epinephrine | Eninedpun + ECul / Epinephrine + ESCp
KOO, mn / EDV, ml 0,99+0,08 1,44+0,14" 1,60+0,18!
KCO, mn / ESV, ml 0,40+0,04 0,65+0,07" 0,67+0,08'
YO, mn/ SV, ml 0,67+0,05 0,79+0,08 0,93+0,11
XO, mn/ CO, ml/min 276,5+£18,3 319,6+28,0' 379,00+45,4"
®B, % / EF, % 64,4+1,4 54,1+1,1" 59,5+1,2"2

lMpumimku:

BigmiHHoCTI cTatncTyHo focToBipHi (p < 0,05): 1 — y NOPIBHSAHHI 3 iIHTAKTHUMK TBapuHamu;

2 — y NOPIBHSIHHI 3 KOHTPOMbLHOI IPYMOH0.
Notes:

Statistically significant differences (p < 0.05): 1 — compared to intact animals; 2 — compared to the control group.

KniHiyHe 3Ha4yeHHA Ma€ Pi3HMUS MK CUCTONIMHUMU
Ta fJiacToniyHUMKM po3mipamMu CTPYKTYp cepus, Lo
B nofanbLioMy Bigirpae ponb npu ob4uncneHHi ob’emis
Ta Ginbl iHTErpaTMBHUX MOKa3HMKIB (DYHKLiOHANbLHOIO

The clinical significance lies in the difference bet-
ween systolic and diastolic dimensions of cardiac
structures, which subsequently plays a role in calcu-
lating volumes and more integrative indicators of left
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ctany J1LW: dppakuii BUKnAy, dpakLii CKOpoYEHHS, a TakoX
NPOLEHTY  CUCTOMIYHOrO  MOTOBLUEHHS  MiKLUSYHOY-
KOBOI neperopogkun Ta 3agHboi cTiHku JILW Ta BigHOCHOI
TOBLUMHW CTiHKM J1LL.

MokasHuk ®B J1LU B HOpMi y AOpoCcnuX TBapuH OOpiB-
HioBaB 64,4 + 1,45% i ®C J1lLU — 30,59 + 1,14%, wwo cBia-
YUTb NPO AOCUTb BUCOKiI MOXITMBOCTI CKOPOTNAMBOI (PyHKLT
cepuesoro M’siza J1LU y wypis, WO Maixe Ha O4HOMY PiBHI
3 aHanoriYyHMM NokasHUKOM Y nioavHu (ame. Tabn. 1).

3a MopdonoriYHMMK gaHUMKU cepLeBoro M'sisa npu
eniHedpMHOBOMY TMOLUKOZXXEHHI B Miokapai BiabyBsa-
IOTbCA 3MiHW, WO NpU3BOAATbL OO0 MOSIBM OCOGNMBOCTEN
BHYTpILLUHbOCEPLEBOI reMOAMHaMIKKM, NOB’A3aHOT 3 06’em-
HUM NepeHaBaHTaXeHHAM [4].

Y KOHTPOnbHIW rpyni ue nigTBepaXysanocb TUM, LIO
Ha 7-My poby eKcrnepuvMeHTy Bigmiyanu CTaTUCTUYHO
3HaudyLle 36inblieHHst BigHocHo Hopmw KOO Ta KCA,
Wwo BigbuBanocb Ha 3pOCTaHHi 06’€MHO-LUBUAKICHUX
xapaktepuctuk JIL: KOO i KCO Ha 45 i 62% BignosigHo
Ta iHWMx nokasHukis (YO, XO) (tabn. 1).

Cnig 3asHauMTh, WO He3Baxaluu Ha MiaBULLIEHHS
yoapHoro o6’emy Ha 17% dbpakuis BMKMAY CTAaTUCTUYHO
BiporigHo 3meHwwunace Ha 16%. Lle BinbyBaeTbca
3a paxyHOK HaaMipHOro 306inblUeHHS KiHLEBOro CUCTO-
niyHoro o6’emy (Ha 62% BiQHOCHO rpynu Hopmu). Y pasi
nopisHioBaHHs cnieBigHoweHHst KOO/KCO B Hopwmi
i KOHTPOMbHIN rpyni BigMiYeHO, LLO BOHM AOPIBHIOKTb
2,47 ta 2,21. Lle B cBOW 4Yepry cBigunThb, Wo ob’em JILL
SIK B CUCTONY, Tak i B giacTony 36inblmMBCs, NpoTe cuna
M’S130BOrO CKOPOY€EHHS (IHOTPOMHUI edPEKT) 3BMEHLUMMNACh.

Mpu BukopucTaHHi ECUl Takox BigMivyanocb 3poc-
TaHHA MOKa3HMKIB KiHLEBOro CUCTOMNIYHOro Ta Aiacto-
niyHoro pgiameTpiB, WO NPUBOAMMO OO0 3pOCTaHHS
o6’eMHo-WwBMAKICHUX xapakTepuctuk JW: KOO, KCO,
YO, XO. Cnig 3asHaunty, Wo 3aBasky 3poctaHHio KOO
no 1,6+0,18 mn, 36inbwmBes i ynapHuin o6’em, skuii 6yB
Ha 38% O6inblie, B NOPIBHAHHI 3 BiANOBIAHUM MOKAa3HK-
KOM iHTakTHMUX TBapwWH, Ta Ha 18% Oinblue B NOPIBHSAHHI
3 KOHTPOIbHOK FPYMO LibOro TEPMiHY CMOCTEPEXEHHS,
WO TakoX nigkpecnoe ob’eMHe nepeBaHTaxeHHst JILL.
MpoTe, 3pocTaHHsA yoapHOro Ta XBUIMMHHOTO o6’emy [0
0,93 + 0,11 ta 379,00 + 45,48 mn, BignoBigHO, CBIAYNTb
NpPO MOCUIEHHS IHOTPOMHOIO Ta XPOHOTPOMHOrO edekTy
Ha Tni npunomy ECul. Lli amiHn BigGbuBanucb Ha Komn-
NIeKCHOMY MNOKa3HWKY dpakuii BukMay, sika B UK rpyni
cknagana 59,5%, wo Ha 8% MeHle, HiXX NOKasHUK
iHTaKTHUX TBapwH, Npu LbOMYy BOHa Oyna Ha 8% BuLLOO
No BiAHOLUEHHIO 0 rPynu KOHTPOSIHO.

Y KOHTPOMbHIN rpyni TOBLWMHA 3aA4HbLOI  CTiHKM
Mana TeHaeHUilo [0 30inblueHHs, siK B giacTtony, Tak i B
cuctony. Lle BigbvBanocb Ha nokasHWKax CKOPOTMMBOI
yHKUIT Miokapga: nNpoueHT CUCTOMIYHOrO MOTOBLUEHHS
MiXLLYHOYKOBOT neperopogku (CIMIM); npoueHT cucto-
NiYHOro MOTOBLUEHHST 3aAHboi cTiHkm JIW (CN3CLU);
dpakuiss ckopoveHHsa (PC); BigHOCHA TOBLUMHA CTiHKU
JilW (BTC); maca JW (MJILW) i cBig4mMno npo 3HWXKEHHSI
cucToniYHOT cpyHKLUiT cepus (Tabn. 2).

Y TBapuWH, SKMM BBOAWUNN EKCTPaKT cepusi MOPOCST,
TakoxX crnocrtepirany 36inblIeHHs BigcoTKa CUCTOMIYHOrO
NoTOBLUEHHS 3adHbol CTiHkM JILU, npoTe B MeHLomy
CTYNEHi, HiXX Yy KOHTpOMbHiA rpyni (Tabn. 2). dpakuis
CKOpOYEeHHs 3HM3unacb o 28,36%, ane Gyna cratuc-
TUYHO [OCTOBIPHO BMLLOK MO BIQHOLUEHHO [0 rpynu
6e3 yBeeHHs KpioeKkcTpakTy (Tabn. 2).

ventricular (LV) functional status: ejection fraction (EF),
fractional shortening (FS), as well as the percentage
of systolic thickening of the interventricular septum
and LV posterior wall, and relative wall thickness.

In normal conditions in adult animals, LV EF was
64.4 + 1.45% and LV FS was 30.59 *+ 1.14%, indicating
relatively high contractile function of the LV myocardium
in rats, almost comparable to that in humans (Table 1).

Morphological changes occur in the myocardium
during epinephrine-induced damage, leading to
alterations that result in intracardiac hemodynamic
changes associated with volumetric overload [4].
In the control group, this was evidenced by statistically
significant increases in LVEDD and LVESD relative
to normal on the 7th day of the experiment, which ref-
lected increases in LV volumetric indices: LVEDV
and LVESV by 45% and 62%, respectively, and other
parameters (SV, CO) (Table 1).

It should be noted that despite the increase in stroke
volume by 17%, the ejection fraction statistically likely
decreased by 16%. This occurred due to excessive
enlargement of the end-systolic volume (by 62% com-
pared to the normal group). Comparing the ratio of
end-diastolic volume to end-systolic volume in the
normal and control groups, they were found to be
247 and 2.21, respectively. This indicates that the
volume of the left ventricle in both systole and diastole
increased, but the strength of myocardial contraction
(inotropic effect) decreased.

When using ECsP, increases in end-systolic and
diastolic diameters were also noted, leading to incre-
ased volume-speed characteristics of the left ventricle:
EDV, ESV, SV, CO. It should be noted that due to the
increase in EDV to 1.6+0.18 ml, stroke volume also
increased, which was 38% higher compared to the
corresponding indicator in intact animals and 18% higher
compared to the control group at this observation
term, emphasizing left ventricular volume overload.
However, the increase in stroke and minute volumes
to 0.93 + 0.11 ml and 379.00 + 45.48 ml, respectively,
indicates an enhancement of the inotropic and chrono-
tropic effects in the context of ECsP administration.
These changes were reflected in the comprehensive
indicator of ejection fraction, which in this group was
59.5%, 8% lower than the indicator in intact animals,
yet 8% higher than the control group.

In the control group, the thickness of the posterior
wall tended to increase in both diastole and systole.
This was reflected in myocardial contractile function
indicators and indicated a decrease in cardiac systolic
function (Table 2).

In animals administered with porcine heart extract,
an increase in the percentage of systolic thickening
of the left ventricular posterior wall was also observed,
albeit to a lesser extent than in the control group (Table 2).
The fractional shortening decreased to 28.36%, but
was statistically significantly higher compared to the
group without cryoextract administration (Table 2).

It should be noted that the left ventricular mass in the
experimental groups did not statistically differ from the
corresponding indicator in intact animals.

Thus, on the 7th day of observation, both experi-
mental groups showed an increase in volume-
velocity characteristics, indicated by the increase

OpuwuriHanbHi 4oCnigpKeHHSs 191

Original research



BicHuk XapkiBCbKOro HaLjioHanbLHOro yHiBepcuTteTy imeHi B.H. KapasiHa.

Cepist MegnumHa. 2024. T. 32. Ne 2(49). C. 185-197
The Journal of V.N. Karazin Kharkiv National University.
Series Medicine. 2024;32(2(49)):185-197

ISSN 2313-2396 (Online)
ISSN 2313-6693 (Print)

Cnig Big3HauMTW, WO Maca niBOro LUNyHo4Ka
B EKCMpUMEHTamnbHUX rpynax CTaTUCTUYHO He Biapis-
HANachb Bif, BiANOBIAHOrO NOKa3HMKa IHTAKTHUX TBAPWH.

TakMM 4MHOM, Ha 7-My [oby crnocTepexeHHs B 060X
eKCcrnepyvMeHTanbHNX rpynax BigMiyanu  3poCTaHHS
00’€EMHO-LUBMAKICHUX XapaKTEPUCTMK, MPO WO CBiAYUTb
3pOCTaHHS KiHLEBOrO CMCTOMIYHOrNO Ta KiHLEBOro AiacTto-
niyHoro o6’emy JIW. Binbw BUpasHille NOPYLUEHHSI
CUCTONIYHOI PYHKUiT BigMiYanu B KOHTPOMbHIA rpyni,
WO nigTBEPXYBANoOCb BULLUMM MOKA3HUKOM KiHLEBOIO
cuCTOmMiYHOro ob6’eMy, i SIK HaAcnigoOK, 3HWXKEHHSIM CniB-
BigHoweHHs KOO/KCO po 2,21 (npu Hopmi 2,47)
Ta dpakuii Bukmay oo 54,1%.

lMokasHukn ckopoTnMBol OYHKUiT Miokapga niBoro
LUMYHOYKa Y Tpyni nicrns BBeOEHHS KPIOEKCTPaKTy cepus
nopocaT Ha Tni eniHedpUHOBOro ypaxeHHs Miokapaa
Oynn CTaTUCTUYHO OOCTOBIPHO BULLMMU MO BiAHOLLEHHIO
[0 KOHTPOIbHOI rpynu.

in end-systolic and end-diastolic volumes of the left
ventricle. More pronounced systolic dysfunction was
observed in the control group, confirmed by a higher
end-systolic volume and consequently a decrease
in the stroke volume/end-diastolic volume ratio to
2.21 (against a norm of 2.47) and an ejection fraction
of 54.1%.

The indices of myocardial contractile function of the
left ventricle in the group after administration of porcine
heart cryoextract against the background of myocardial
epinephrine injury were statistically significantly higher
compared to the control group.

Tabnuua 2. Noka3HMKM CKopoTNMBOI PYHKLIT MiOKapaa MiBoro LWNyHoYKa y Wwypis Ha 7-my [o6y

nicnsi eniHepUHOBOTIO YPaXKeHHs Miokapaa

Table 2. Indices of myocardial contractile function of the left ventricle in rats on day 7 after myocardial epinephrine injury

MokasHuk / Parameters Hopma / Normal EninedpuH / Epinephrine | EniHedpuH + ECul / Epinephrine + ESCp
CNMn, %/ FS, % 37,29+54 37,91+3,84 39,41+5,63
CN3CLL, % / CN3CLW, % 29,03+1,48 39,41+2,13" 33,942,172
®C, % / LVWT, cm 30,59+1,14 25,02+0,97" 28,36+0,932
BTC/LV mass, g 0,34+0,02 0,20+0,02" 0,25+0,01"
MW, r/ MLSh, g 1,02+0,03 0,9810,02 1,02+0,03

lMpumimku:

BigMiHHOCTI Ha cTaTuCcTUYHOMY 3HavyLomy piBHi (p < 0,05): 1 — y NOPIBHSIHHI 3 IHTAKTHUMUW TBapUHaMU;

2 — y NOPIBHSIHHI 3 KOHTPOMBHOO FPYNOH0.
Notes:

Statistically significant differences (p < 0.05): 1 — compared to intact animals; 2 — compared to the control group.

ExokapaiorpadbidyHi nokasHuku cepus LLypiB

Ha 28-My A0Gy eKCNepPUMEHTAAbHOTO

eniHecppMHOBOro ypaXKeHHs MiokapAa

Ha 28-my noby ekcnepumeHTy peecTpyBanu BifHOB-
NeHHs1 06’EMHO-LLBUAKICHUX XapaKTEPUCTUK NIiBOroO LUny-
Houyka B 006OX ekcrnepvMeHTanbHWx rpynax. Hambinbu
BMpasHilWi 3MiHM BigbyBanucek y rpyni nicns npuiomy
EeKCTpakTiB cepusa nopocat. KiHueBuii cuctonivHmni Ta gia-
CTONiYHMI 06’EMU CaTUCTUYHO BipOriAHO He BiOPI3HANMCH
BiZ BiANOBIOHMX NOKA3HMKIB iHTaKTHUX TBapuH (Tabn. 3).

Echocardiographic indicators of rat hearts

on the 28th day of experimental

myocardial epinephrine injury
By the 28th day of the experiment, restoration of
volume-velocity characteristics of the left ventricle was
recorded in both experimental groups. The most
pronounced changes occurred in the group after the
administration of porcine heart extracts. End-systolic
and end-diastolic volumes did not statistically differ from

the corresponding indicators in intact animals (Table 3).

Tabnuusa 3. O6’eMHO-LUBUAKICHI XapaKTEPUCTMKM MIBOrO LUMyHOYKA LLypiB Ha 28-my [oby
nicnsi eniHedpUHOBOTIO YPaXKeHHs Miokapaa

Table 3. Volumetric and velocity characteristics of the left ventricle in rats on the 28th day
after epinephrine-induced myocardial injury

MokasHuk / Parameters Hopma / Normal EnitedpuH / Epinephrine | EniHedpuH + ECUI / Epinephrine + ESCp
KOO, mn / EDV, ml 0,99+0,08 1,21£0,15' 1,01£0,12
KCO, mn / ESV, mi 0,40+0,04 0,47+0,03 0,350,052
YO, mn/ SV, ml 0,67+0,05 0,75+0,09 0,66+0,08
XO, mn / CO, ml/min 276,5+18,3 305,0+31,21 269,00+22,11
®B, %/ EF, % 64,4+1,4 60,7+0,4" 64,7+0,5?

lMpumimku:

BigmiHHOCTI cTatucTnyHo gocToBipHi (p < 0,05): 1 — y NOPIBHAHHI 3 iIHTAKTHMMW TBapUHaMK;

2 — y NOPIBHSIHHI 3 KOHTPOMbBHOIO IPYMOH0.

Notes:

Statistically significant differences (p < 0.05): 1 — compared to intact animals; 2 — compared to the control group.
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Y NopiBHSAHI 3 NnonepeaHiM CTPOKOM CMOCTEPEXEHHS
KOO 3meHLwmBes Ha 37%, a KCO Ha 47%.

Lli 3miHn BigGuBanuck i Ha po3paxyHKOBKX MOKa3HW-
kax cucTonivyHoi dyHkuii JIW. YgapHuii Ta XBURMHHWUIA
o6’em, a Takox dpakuisa Bukuay Ha 28-my noby Gynum
Ha piBHi HopmMu (Tabn. 3).

[MpoTe, B KOHTPOMbHIA rpyni MOBHOrO BiOHOBMEHHS
00’€EMHO-LUBMAKICHUX XapaKkTEPUCTMKUX He BiaMivanu.
Ak Hacnigok, dpakuis Bukuagy 6Gyna MeHworw Ha 6%
Nno BIiOHOLWEHHID [0 HOPMW Ta Trpynu 3 BBEOEHHSAM
ECul (tabn. 3).

MokasHukn ckopoTnuBoi yHKUii B 060X ekcnepu-
MEHTarnbHKX rpynax Habnmwkanuce Ao HopMu (Tabn. 4).

Compared to the previous observation period,
the end-systolic volume (KOO) decreased by 37%,
and the end-diastolic volume (KCO) by 47%. These
changes were reflected in the calculated indices of
systolic function of the left ventricle. Stroke volume,
minute volume, and ejection fraction on day 28 were
within normal range (Table 3).

However, in the control group, complete restoration
of volume-speed characteristics was not observed.
As a result, the ejection fraction was 6% lower compared
to the normal and the group receiving ECufT (Table 3).

Indices of contractile function in both experimental
groups approached normal levels (Table 4).

Ta6nuus 4. [Moka3HUKM CKOPOTNMBOI (PYHKLi Miokapaa MiBoro LyHOYKa Yy LWypiB Ha 28-my goby
nicns eniHedPUHOBOIO ypaXkeHHs Miokapaa
Table 4. Indices of myocardial contractile function of the left ventricle in rats on the 28th day
after myocardial epinephrine exposure

MokasHuk / Parameters Hopma / Normal EniHedopuH / Epinephrine | EniHedpuH + ECull / Epinephrine + ESCp
CMNMN, % / SPMP, % 37,2954 34,4612,96 39,9915,62
CMN3CL, % / SPZSH, % 29,03+2,48 22,24+1,79" 29,502,202
®C, %/ FS, % 30,59+1,14 29,38+1,59 30,11+1,35
BTC/VTS 0,34+0,02 0,26+0,01" 0,320,022
MW, r / MLSh, g 1,02+0,03 1,04+0,05 1,02+0,04

Mpumimku:

BigmiHHOCTi cTaTncTnyHO focToBipHi (p < 0,05): 1 — y NOPIBHSAHHI 3 iHTAKTHUMW TBapUHaMu;

2 — y NOPIBHSAHHI 3 KOHTPOILHOIO FPYMOIO.
Notes:

Statistically significant differences (p < 0.05): 1 — compared to intact animals; 2 — compared to the control group.

BigmiHoCTi cTOCyBanuch nuile BigcoTka CUCTOMIYHOro
NOTOBLUEHHS 3adHbOI CTiHKM Miokapga Ta noxigHoi
LbOro MnoKasHuMka — BIOHOCHOI TOBLUWHWM CTiHkmM J1LU
KOHTPONbHOI rpynu. BigcoTok CUCTOMIYHOIO NOTOBLLEHHS
3agHboi cTiHkm JIW 6yB Hwxuye Ha 24% Big Bignosia-
HOrO MOKasHWKa IHTaKTHUX TBapWH i, £K HaCNigoK,
BigHOCHa ToBLWMHA cTiHku J1LU Takox Ha 24% Byna meHLwe
HOPMW, WO CBiAYUTL MNPO HEAOCTaTHE BiAHOBMEHHSA
cucTonivHol dpyHkuit N y win rpyni.

OG6GroBopeHHs

OTpumaHi pesynstati gawTb MigcTaBy NpUNyCcTUTH,
Wo Ha 7-my foby ekcnepumeHTy BigbyBaeTbCA BUCHA-
XKEHHS1 KOMMEeHCcaTOpHUX MexaHi3MmiB Miokapga. Bigomo,
Lo HopaZpeHaniH € MeTaboniyHO MEeHLU aKTUBHUM, HiX
agpeHaniH, ToMy MOro nepeBaXKeHHs1 B yMOBax akTusaLlii
cuMnaToagpeHanoBoi CUCTEMWU MPU eMOLINHOMY CTpeci
Moxe 3abesneuntun Ginblw TpuBane 3b6epiraHHSA KOMMEeH-
CaTOPHO-MPUCTOCYBaNbHNUX MOXNMUBOCTEN cepusa 6e3
BUCHaXeHHA pe3epsiB Miokapaa [3].

MpoTe, BBEOAEHHS BEMUKMX A03 aapeHarniHy pisko
3MIiHIOE CNIBBIAHOLWIEHHS HOopaapeHaniH/agpeHaniH y
M’I30Bil TKAHWHI cepus Ha nepesary octaHboro. Cnasm
apTepianbHUX CYAWH, SKUA peecTpyBanu 4Yepes roguHy
nicna BBEAEHHA agpeHaniHy, 3a [oby 3MmiHeTbCcA na-
pesoMm apTepianbHUX CyaouH, LWO BUKAMKaNo MosBy
He TiNbKN BUPaXEHNX 0CepeaKoBmUX AECTPYKTUBHUX 3MiH
y KapgiomioumTax Ta cygumHax (nikHo3 saep kapgiomio-
uMTIB Ta eHgoTeniouuTiB, ocepedkoBa [AeckBamallis
eHOoTenilo CyauH), a W Mirpauilo NemkouuTiB 3a MexXi
CYAMHHOI CTiHkM [4]. Ha 7-my foby BMABNSAOTLCA O3HAKM
penapaTMBHOrO npouecy Yy BUrMAdi MakpodaranbHoi

The differences were related only to the percentage
of systolic thickening of the posterior wall of the myo-
cardium and the derivative of this indicator — the relative
thickness of the LV wall in the control group. The percen-
tage of systolic thickening of the LV posterior wall
was 24% lower than the corresponding indicator in intact
animals, and as a result, the relative thickness of the LV
wall was also 24% below normal, indicating insufficient
restoration of LV systolic function in this group.

Discussion

The obtained results provide grounds to suggest
that by the 7th day of the experiment, exhaustion of
myocardial compensatory mechanisms occurs. Itis known
that norepinephrine is metabolically less active than
adrenaline, so its predominance in conditions of sym-
pathetic-adrenal system activation during emotional
stress can ensure longer preservation of cardiac com-
pensatory-adaptive abilities without exhausting myo-
cardial reserves [3]. However, the administration of large
doses of adrenaline sharply alters the ratio of norepine-
phrine/adrenaline in the myocardial tissue in favor of
the latter. Arterial vessel spasm, which was recorded
one hour after adrenaline administration, is replaced
within a day by arterial vessel paresis, leading to the
appearance of not only pronounced focal destructive
changes in cardiomyocytes and vessels (pyknosis of
cardiomyocyte nuclei and endotheliocyte nuclei, focal
desquamation of vessel endothelium) but also migration
of leukocytes beyond the vessel wall [4]. Signs of
a reparative process are detected by the 7th day in the
form of macrophageal resorption, affecting necrotized
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pe3opbuii, ki nigaaBanucs HeKPOTU30BaHI  kapgio-
MiounTn. Y nepiapTepianbHUX NpocTopax CnoCcTepiralTb
ocepepkoBy npornidepadito gibpobnacTis 3 dopmyBaH-
HAM ocepefKiB NyXKOi rpaHynsaLinHOl TKaHWHK [4].

Moka3HWKM ynbTpa3ByKOBOIO AOCHIIAXEHHS HiTKO kKope-
NoTb 3 MOPAONOriYHOK KapTUHOI, sika Ha 7-My O00y
JEeMOHCTpyBarna HasBHICTb BUPa3HOro 3ananbHOro npo-
uecy B Miokapdi. Takum 4uHOM, Audpy3Ha [pibHo-
ocepegkoBa [OeCcTpyKuis KapgiomiouuTiB 3 nepiapTepi-
anbHO NenkouMTapHO-MakpodaranbHOL iHdinbTpaLieo
Bio3epkantoeTbc B 06’eMHOMY nepeHaBaHTaxeHHi JILL.
Yepe3 acenTuyHe 3anasrieHHs MOLUKOMKEHUN Miokapa
MOXXe MOTOHLUYBaTUCH, a 06’eM NOPOXHWH cepus 36inb-
wyBaTucs, WO cnpuse pemogentoBaHHio JIW i, sk
Hacnigok, MOpyLUEHHIO AiacToniyHoro po3cnabneHHs
i cucToniyHol doyHkuii JLL.

3 niTepaTypHux [Xepen BiAOMO, WO ajpeHaniH
Yy BUCOKMX KOHLEHTPALiAX TakoX MpOBOKye MeTabo-
nivyHMA gucbanaHc, 30KkpemMa aKTUBYE CUCTEMY MEpPEKUc-
HOro OKMCHEHHS NiniaiB, BUKMMKAE NOsIBY akTUBHUX POpM
KMUCHIO, 30iMblUye HAaKOMWYEHHs1 iOHIB KamnbLjto Ta iH.
Mpo ue cBiguMTb akTMBaUig npoueciB ninonepokcu-
Jauii nicnsa ypaxeHHs Miokapga nigsuweHuMy aosa-
MU ajpeHaniHy, LWo npu3BOAUTL A0 TOKCUYHOI Ail
NPOMDKHUX MPOAYKTIB MeTaboniamy Ha epuTpoumTapHi
MemMbpaHM Ta nnasmatudHi MembOpaHu  KapgiouuTiB
i BUKMMKaE 3MiHY X NPOHMKHOCTI. Ha ue Bkasye niaBu-
WeHHA akTuBHOCTI ACAT y cupoBatLi KPOBi i 3HUXEHHSA
il y cepui, WO MOXe CBIiguATM NPO PO3BUTOK Yy LEW
nepiog iwemii miokapga [1].

3a pesynbraTtaMun Hawwmx pobiT, NpoBeeHUX paHille,
BCTaHOBIEHO, WO cucTteMHe BBeaeHHs ECull TBapuHam
3 rioKanbHUM KpiOHEKPO3OM Cepus 3MEHLLYE BUpaxe-
HiCTb UUTONI3y Ta cnpusie Ginbl paHHLOMY BifHOBIEHHIO
nevikounTapHoi YOPMYyNn KPOBi Ta 3HWKEHHIO eHOOreH-
HOI iHTOKCMKaLii opraHiamy [8]. B gaHOMy KOHTeKCTi
nokanbHUIA KpiOHeKpOo3 cepus cnig BBaXkatu sik Mogenb
HeKpo3y Miokapaa, B PO3BUTKY SIKOrO MOLLKOKYHYOH
Ji€eto BUCTYNakTb HU3bKI TeMnepaTypuy, Npuyomy 3ananb-
HUA npouec, WO BUHUKAE nicnsa OecTpykuii cepueBoro
M’si3a, BiOPI3HSAETbCA Big Moaeni iHapkTy Mmiokapga —
nepB’si3KM KOpPOHApHOI apTepii, BiACYTHICTIO iLueMi4yHOT
dasn 3axsoptoBaHHs [9, 10]. Yepes 7 gi6 nicns novartky
eKkcnepuMeHTy akTuBHICTb ACAT y cupoBartLi KpoBi Hal-
GinblLUe BUPaXeHOo 3HWXKyBanacsi y TBapvH, SKUM BBOAWIU
Ecull Ha Tni nokanbHoOro KpioHekposy cepusi.

Y TBapuH 3 KpiogecTpyKuielo cepus, SKum BBOAWUMU
ECull, iHTEHCMBHICTb BiNbHOpPaAAMKANbHOTO OKUCHEHHS
ninigis Ta koHueHTpauis TEKAI y cupoBartLi KpoBi 3MeH-
WwytoTbca OinblW  WBUAKUMKA TEMMNaMu, Yy MOPIBHSAHHI
3 TBapuHamu 3 KOHTpomnbHoi rpynu [9]. lpun ubomy
cnocrepiraeTbCsl  30iNbLUIEHHS MOKa3HMKa MOTYXXHOCTI
CMeKTpy HemporymopanbHoi perynsuii B yCiX YacTOTHUX
JianasoHax [o piBHA HOPMM Ta BiQHOBMEHHs GanaHcy
BKNagie CMMNaTMYHOrO Ta napacuMMmnaTudHOro BigAinis
BereTaTMBHOI HEpBOBOI CUCTEMW Yy perynsuilo cepue-
BOro putmy [9].

MoxHa npunycTuTi, WO MEXaHiaMm MeTabonivyHoi
aHTUCTpecoBOi kapaionpoTtekTopHoi Aii ECull npu Tok-
CWYHIN Aaii eniHedppuHy Ha cepue peanisyeTbcs, y TOMy
yncni, Yyepes BIiQHOBMNEHHS GanaHcy OKCUAAHTHO-aHTU-
OKCWAAHTHOI cUCTEMM, WO 36inbluye BUTPUBANICTb Mio-
Kapaa npuv Noro TOKCUYHOMY YPaXKEHHI.

cardiomyocytes. Periarterial spaces exhibit focal fibro-
blast proliferation forming areas of edematous
granulation tissue [4].

Ultrasound study indicators clearly correlate with the
morphological picture, demonstrating on the 7th day the
presence of a pronounced inflammatory process in
the myocardium. Thus, diffuse focal cardiomyocyte
destruction with periarterial leukocytic-macrophageal
infiltration is reflected in left ventricular volumetric
overload. Due to aseptic inflammation, damaged myo-
cardium may become thinner, and the volume of
heart cavities may increase, promoting LV remodeling
and consequently impairing LV diastolic relaxation and
systolic function.

From the literature, it is known that adrenaline at
high concentrations also provokes metabolic imbalance,
particularly activating the lipid peroxidation system,
generating active oxygen forms, increasing calcium ion
accumulation, etc. Evidence for this includes lipid
peroxidation process activation after myocardial injury
with elevated doses of adrenaline, leading to the toxic
effect of intermediate metabolism products on erythro-
cyte membranes and cardiomyocyte plasma membra-
nes, causing changes in their permeability. This is indica-
ted by increased AST activity in serum and its decreased
activity in the heart, possibly indicating myocardial
ischemia development during this period [1].

Based on our previous studies, systemic admi-
nistration to animals with local cryonecrosis of the heart
by ESCP reduces the severity of cytolysis and promotes
earlier restoration of blood leukocyte formula and reduc-
tion of endogenous intoxication [8]. In this context,
local cryonecrosis of the heart should be considered
a model of myocardial necrosis, where low temperatures
act damagingly, with the inflammatory process following
myocardial destruction differing from the myocardial
infarction model — coronary artery ligation, due to the
absence of the ischemic phase of the disease [9, 10].
By the 7th day after the start of the experiment, AST
activity in serum decreased most significantly in animals
injected with ESCP against the background of local
cryonecrosis of the heart.

In animals with heart cryodestruction treated with
ESCP, the intensity of lipid free radical oxidation and
the concentration of TBKAP in serum decrease at a faster
rate compared to animals in the control group [9].
Additionally, there is an increase in the power spectrum
index of neurohumoral regulation in all frequency ranges
to normal levels and a restoration of balance in the
contributions of the sympathetic and parasympathetic
divisions of the autonomic nervous system in regulating
heart rhythm [9].

It can be assumed that the mechanism of meta-
bolic anti-stress cardioprotective action of ESCP under
the toxic effect of adrenaline on the heart is realized,
in part, through restoration of the balance of the
oxidant-antioxidant system, increasing myocardial
endurance under its toxic damage.

According to the results of the cardiac morphological
study [4], by the 30th day after adrenaline administration,
more pronounced diffuse intermuscular and perivas-
cular cardiosclerosis is observed with unevenly expre-
ssed hypertrophy of cardiomyocytes and perivascular
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3a gaHumMmu mopdonoriyHoro AOoCHigKeHHs cepus
Ha 30-Ty poby nicns BBeOeHHA afpeHaniHy cnocrte-
piraeTbcs Binbly BUMpaxeHWn ANMY3HUIA MiKM S30BUIA
Ta nNepuBacKynsipHUA Kapgiocknepo3 3 HepiBHOMIPHO
BMpaXKeHoI rinepTpodieto KapaioMiounTis, nepmBacky-
NAPHI MPOCTOPY PO3LUMPEHi 32 paxyHOK HaANWULIKOBOIO
PO3BUKY B HUX PYKCUHOMIMBbHUX  CMOMYYHOTKAHWH-
HWUX BOSOKOH [4].

B Hawomy pocnigkeHHi BigHOCHe BiOHOBMEHHS
00’€EMHO-LUBMAKICHUX  XapaKTepUCTUK Ta MNOKa3HWUKIB
CKOPOTNMBOI (hyHKLUIT NiBOro LwnyHouka, ske Bigbyeanocs
Ha 28-my [O00y eKcnepumeHTy, WMOBIpPHO, 3yMOBMEHO
3aBEpLUEHHSIM aKTUBHOIO 3ananbHOro npouecy, 3ami-
LWEHHAM YpaXeHWX KapZioMioUMTIB CMOMy4HOK TKaHW-
HO, penapaTUBHOK pereHepauieto kapgiomioumTis, WO
3anunnucs, Ta aganTauieto cepueBoro M's3a 4o HOBUX
YMOB reMoAVHaMiKu.

B ymoBax poO3BMTKY KOPOHapHOIO CUHAPOMY MNpwu
iHdbapkTi Miokapga y nogen, Konv HagMipHe BUAINEeHHS
agpeHaniHy nig 4ac emouiiHoro cTpecy («BigyyTTs
CTpaxy CMepTi») crnpusie akTuMBaLii cumnaToagpeHano-
BOI CUCTEMM, i $K Hacnigok, MNOCUNEHHIO PO3BUTKY
3ananbHOro npoLecy B CepueBoMy M’3i, npeactasns-
€TbCA [OCTaTHbO BUMpPaBAaHMM BMKOPUCTaHHS Mpena-
paTiB 6ionoriYyHo-aKTUBHMX PEYOBWH, SKi OyayTb ranbmy-
BaTW NaTonoriyHi MmetabonivHi 3aMiHM B Miokapai.

BUCHOBKHU

OTxe, 3a pesynbratamu YynbTpacoHorpadivyHoro
OOCNioKEeHHs1 cepus LWypiB BCTAHOBMEHO, WO B nepioj
pO3ropHyTOro 3anarnsHoro npouecy (7-ma goba), BUknu-
KaHoro eniHedprvHOBUM ypaxeHHsM, BiAbyBaeTbCs nopy-
LUEHHS CUCTONIYHOT hyHKLUIT Miokapaa, noB’sidaHe 3 06’em-
HUM NepeHaBaHTaXXEHHSIM, MPO WO CBigYUTb 3POCTaHHSA
KIHLLeBOrO CMCTOrMIYHOrO 06’eMY i, SIK HACNIOOK, 3HMKEHHS
dpakuii Buknagy Ha 16% Big Hopmu. Ha Tni wopeHHoro
BBegeHHs ECUl 3pocTaHHs yaapHOro Ta XBUIMHHOIO
o6’emy no 0,93 + 0,11 Ta 379,00 + 45,48 mn, BignoBsigHo,
CBiQYMTE NPO MO3UTUBHWUIA IHOTPOMHUIN Ta XPOHOTPOMHUI
ecpekt ECuI. dpakuis BUKMAY, SK KOMNEKCHWUIA NOKa3HWK,
y rpyni 3 BBegeHHaM ECul cknana 59,5%, wo Ha 8%
nepesuLLy€ BiANOBIAHUA NOKA3HUK HENIKOBaHUX TBapPWH.

BigHocHe BigHOBMEHHS 06’€MHO-LLIBUAKICHUX Xapak-
TEPUCTUK Ta MOKa3HWKIB CKOPOTNMBOI YHKLii niBoro
WyHoYka Ha 28-my [o0y 3yMOBMEHO 3aBepLUEHHSAM
aKTMBHOrO 3ananbHOro Mnpouecy Ta ajanTauielo cepue-
BOrO M'si3a [0 HOBMX YMOB remoavHamiku. Hanbinblu
BMpas3HiLi 3MiHM BiabyBanucb y rpyni 3 WOAEHHUM BBe-
OEeHHAM eKCTpaKTy cepusi nopocaT. KiHLeBUiA CUCTORNIYHNIA
Ta piactoniyHmMn o6’eMn CTaTUCTMYHO BipOrigHO He Bia-
Pi3HANMCH Big BiANOBIOHUX NOKA3HUKIB IHTAKTHUX TBAPWH.
Lli 3mMiHn BigGuBanuck i Ha poO3paxyHKOBMX MOKa3HMKaXx
cucToniyHoi dyHkuii JILW. Y rpyni 3 BBegeHHam ECull
YOAPHUIA Ta XBUNWHHWUIA 00’eM, @ TakoX dppakLis BuUKMay
Ha 28-my noby 6ynu Ha piBHi HOpMU.
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spaces expanded due to excessive proliferation of
fuchsino-philic connective tissue fibers.

In our study, the relative recovery of volume-speed
characteristics and indices of left ventricular contractile
function, occurring by the 28th day of the experiment,
is likely due to the completion of active inflammatory
processes, replacement of affected cardiomyocytes
with connective tissue, reparative regeneration of
remaining cardiomyocytes, and adaptation of cardiac
muscle to new hemodynamic conditions.

In the context of coronary syndrome development
during myocardial infarction in humans, when ex-
cessive adrenaline release during emotional stress
(«fear of death») promotes sympathetic-adrenal system
activation, and consequently intensifies inflammatory
process development in cardiac muscle, it seems
justified to use biologically active substances that would
inhibit pathological metabolic changes in the myocardium.

CONCLUSIONS

Therefore, according to the results of the ultrasound
study of rats’ hearts during the period of pronounced
inflammatory process (7th day) induced by adrenaline
exposure, there was impairment of myocardial systolic
function associated with volumetric overload. This is evi-
denced by an increase in end-systolic volume and,
consequently, a decrease in ejection fraction by 16% from
normal. Against the background of daily administration
of ESCP, an increase in stroke volume to 0.93 + 0.11 ml
and minute volume to 379.00 + 45.48 ml indicates
a positive inotropic and chronotropic effect of ESCP.
The ejection fraction as a comprehensive indicator in
the ESCP group was 59.5%, which exceeds the corres-
ponding indicator in untreated animals by 8%.

Relative recovery of volumetric-speed characteristics
and indices of left ventricular contractile function by the
28th day is attributed to the completion of active inflam-
matory processes and adaptation of the myocardium
to new hemodynamic conditions. The most pronounced
changes were observed in the group receiving daily
administration of pig heart extract. End-systolic and
end-diastolic volumes did not statistically differ from
the corresponding indicators in intact animals. These
changes were also reflected in the calculated indices of
LV systolic function. In the ESCP group, stroke volume,
minute volume, and ejection fraction on the 28th day
were within normal range.
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Prospects for further research

Perspective further research would involve clinical and
biochemical studies of rat serum following adrenaline-induced
heart damage.
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