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Pedepar:

1. Bacuiiok B. M. BikoBi 0co651MBOCTi MOP(QOJIOTiYHMX 3MiH MiOKapAa [IpY €KCIIEPUMEHTAILHOMY LIYKPOBOMY ZiabeTi
3a yMOB XpOHIYHOro cTpecy. [lnceprais Ha 3000yTTs CTyNeHs AoKTopa ¢inocodii 3a cnenjanbHicTio 222
«MennuunHa» (22 OxopoHa 310poB’sl). — IBaHo-PpaHKiBCbKUI HalliOHANIBHUI MeIUYHU YHiBepcuteT MO3 Ykpainuy,
IBaHO-®paHKiBChK, 2025. IBaHO-DpaHKiBCbKUIL Hal[iOHAIBHUI MeInYHU yHiBepcuTeT MO3 YKpainu, IBaHO-
dpankiBcbk, 2025. Menuko-6iosoriyda npobaema ykpooro aiabety (111) 3ymoBsieHa 10T0 3HAYHOIO ITOIIHPEHICTIO
Ta PO3BUTKOM CEpLEeBO-CyINHHUX YCKIIQMHEHb 3a SIKUX CMePTHICTh csirae 44 % y nauienTis i3 [1]1 1 tumy Ta 52 % -
npu 11]] 2-ro Tuny. 3 noyaTkoM BiliHU B YKpaiHi nepeBaxkHa 6i/bIIiCTh JI0/el 1epedyBaloTh B yMOBaX IIOCTIHOTO
cTpecy. He3pakalouy Ha BEJIMKY KiJIbKICTb POOIT IPUCBIYEHY MOJIEKYJISIPDHUM MEXaHi3MaM [OIKOIKEHb CEPLs IPU
L1]1, mo3a yBarow IOCJIiAHVKIB 3a/IMININCh TUTaHH BIUBY L1]] i cTpecy Ha ceple, SK Y MifJIiTKOBOMY Billi, TaK i

Jopocyux. ToMy MeTOI0 Halloro JOCJiKeHHs OyJI0 BCTAHOBJIEHHS BIKOBUX 3aKOHOMIPHOCTE! peMOoie/II0BaHHS



cepls IpY eKCIIepUMEHTAIbHOMY LIYKPOBOMY Z1iabeTi, 38 YMOB XpPOHIYHOTO CTPeCy Ta IXHbOTO NoegHaHHsL. s
IOCJIiIKeHHS] BUKOPUCTaHO 156 6innx abopaTopHUX LypiB-camiiiB 2-mMic (Macoto 75-90 r) Ta 6-mic (180-200 r)
BiKy, 110 NIoAisAINCs Ha 4 rpynu. Jocifni mypy noAiisinch Ha 3 rpynu no 42 teapunu (1o 21 pisHoro Biky B
KOXHil rpymi) HaCTyIHUM YMHOM: 1 rpyna i3 MogesnboBaHuM ctpento3oronuHoBuM LI (CLIID) Ta XpOHiYHUM
immob6inizauiftnum crpecom (XIC), 2 rpyna i3 CLII, 3 rpyna i3 XIC. V paHHi TepMiHN pO3BUTKY KOMOPOiZHOI aTOIO0rii
i CL11 (14-28 no6u) Ha Tii rinepriikemii, rinepkopTusosiemii Ta nigsuiienux pisHiB HbAlc y 2- ta 6-Mic mypiB mu
BigMiYaJIu Ieplli O3HaKU TiloKcii MioKapa BHACIILOK IIOPYLIEHOT0 M0ro KpOBOIIOCTa4YaHHs. Y BCiX TPbOX
IOCIiIHUX rpymnax Ha 14-y no6y BimMidasioch 3MEHIIEHHS IO KapAioMiOLIUTIB Ta BMICTY B HUX IJ1iIKOT€HOBUX
BKJIIOYEHb, J€CTPYKTUBHI 3MiHU 3a TUIIOM BaKyOJIbHOI AucTpodii. ¥ 1-i1 Ta 2-11 rpymnax 1ypiB pisHOro BiKy Ha 14-y
00y eKCIIEPMMEHTY BigMidasoch NiiBUILIEeHHS (PYHKIIOHAIbHOI aKTUBHOCTI CEKPETOPHUX IIepeiCEPAHUX
kapgiomiouurtis (CIIK), mo nigTBepIKyeThCs YABTPACTPYKTYPHOIO [1€peOyI0BOIO iXHBOTO 6iJIOK-CUHTE3YI0UOTO
amapary Ta 36i/bIeHHSIM 00'eMHOI iNbHOCTI cekpeTopHux rpany (CI'). Ha 56-y no6y nepeb6iry KoMmop6igHoi
naroJiorii Ta CLJ] y Miokapgi mypiB pisHUX BiKOBUX I'PYII CIIOCTEpiraBcst pO3BUTOK NiabeTyHOI MikpoaHrionaTii. Ha
TJIi BUpaKeHOI rinokcii i MeTabo1iYHMX NOpyLIEHD Y MioKapi 6-Mic TBapUH BigMidainCh: J1i3UC KapAiOMiOLUTIB,
HabPsIK CTPOMM Bif MOMipHOTo 10 AM(MY3HOTO 3 IBULAMU TiCTO-JIEMKOLMTAPHOI iHOiNbTpalLlii; NOOIUHOKI BUNAAKN
remoparii Miokapjia; 3MeHIIEHHS /IO KapAiOMiOLUTIB; E€CTPYKTUBHI 3MiHM KapAiOMiOLIUTIB 32 TUIIOM
KOJIIKBAL[ifHOTO Ta MapliajIbHOrO HEKPO3iB 3 IOJAJIBIIMM PO3BUTKOM KapAiOCKIEpOo3y. Y 2-MicC MyPiB ypaskKeHHH
KapJioMiolUTiB BiiOYBasIOCh 32 TUTIOM HEKPOIITO3Y, IIiPOITO3Y, alloNTo3y, MiKpoiH(apKTiB Ta (pidbpo3y miokapaa.
T[NocTifiHNMi1 BIIJIMB CTPECOBOTO YMHHUKA Y 2-MiC i 6-Mic mypiB 3-i rpynu npu3BoguTh A0 rineprpodii
KapioMioLUTiB MIYHOUKIB ceplis, 10 MifTBEPIKYEThCS BiporifHUM 36i1bLIeHHIM iXHbOI mtoij. [IpocTexyeThes
BOTHHUIIEBUI (PiOPO3, AUCTPOPIUHO AECTPYKTUBHI 3MiHM KapJiOMiOLIUTIB 32 TUTIOM BaKyoJIbHOI AUCTpOodii Ta
niponTo3y. Ha 56-y 106y eKkcliepruMeHTy B TBAPUH Pi3HOrO BiKy 06'eMHa 1ibHiCTh CI' B TOMY YMCII IXHIX MOJIOAMX i
IupyHIyodnx GOpPM Masla TEHAEHLI0 10 3MEHIIEHHS Y Pi3HUX 4aCTUHAX ceplsl. HaykoBa HOBU3HA OLEP>KaHUX
pe3yJbTaTiB. YIieplie BCTaHOBJIEHI 0COOINBOCTI CTPYKTYPHOI opraHizallii Miokapia B IOCTHAaTaJIbHOMY Iepiofi
oHTOreHesy. HoBumu € masi npo 3miHy Miokapga ta 1oro reMoOMiKpOLUPKYJISATOPHOro pycia 3a ymos CLIL 'y
BiKOBOMY aCII€KTi, 110 JO3BOJIMJIO BCTAHOBUTH OCOOJIMBOCTI PO3BUTKY i MPOTiKaHHS AiabeTUYHOI Kapaiomionartii y
IIypiB Pi3HOTO BiKy. 32 JOIIOMOT0OI0 KOMIIJIEKCHUX METOiB OCIiIKEHHS BIIeplle JOBeAeHO 10 AiabeTnyHa
Kapgiomiomnarisi y 2-Mic 11ypiB Ha TJ1i BIIJIMBY XPOHIYHOTO CTPECY Mae CBOi OCOOJIMBOCTI IIPOTiKaHHS Ta
XapaKTEePU3y€EThCS: aTpodielo KapAiOMiOLUTIB Ta IXHIM YPOKEHHSIM 33 TUIIOM HEKPOITO3Y, MiPONTO3y Ta allONTO3Y,
MikpoiHdapkramu Ta pi6po3om Miokappa, gKki BindyBaloThCS HA TJIi pO3BUTKY JiabeTuYHOI MiKpoaHrionarii. Yrepuie
IIOKa3aHo, 10 He3aJIeXHO Bijl BiKy TBAapXH IIOCTiHUI BIJIUB CTPECOBOr'O YMHHMKA IIPU3BOJUTS 110 rinepTpodii
KapioMiOLUTiB IIJIYHOUKIB Ceplisi BOTHUIIEBOrO IOCTiHPAKTHOro (ibpo3y Ha TJli NOTipPLUIEHHS MIKPOLMPKYJISLIi.
[TpiopuTeToM IOCIiIKEHHS € Te, 10 BIleplie TOBeeHO, 110 XPOHIYHUI CTPeC € TPUrepoM HoripiieHHs nepebiry 1111
B IIIypiB Pi3HOrO BiKy Ta IPU3BOAUTD IO PEMOJIE/IIOBAHHS CEPLS 3a TUIIOM KapAiOMiomarii, 1Ka XapaKTepU3y€eThC:
arpodielo KapHioMioluTiB, Pi6po30M MioKap[a, 3HKEHHSIM MOpdo-PyHKUioHanbHOI akTuBHOCTI CIIK,
niabeTryHOIO MiKpoaHriomnartieto. Kimo4yoBi cyioBa: iyKpoBuii fiabet, 4acTUHU ceplid, AiabeTudHa Kapiomiomnaris,
BiKOBi 3MiHH, aHAaTOMi{, BiHLIEeBi cyHY, MOPPOMETPIs, cepueBa HEJOCTATHICTb, CEPLeBO-CYIMHHI 3aXBOPIOBAHHS,
PEMOJIENIOBAHHS, TEMOMIKPOLMPKYJISTOPHE PYCJIO, CEPLLEBO-CYIMHHI (PaKTOPY PU3UKY, XPOHIYHUIA CTPEC,
€HJIOKPVHHA CACTEMA CepLs, NOCTiH(papKTHUM Kapaiockiepos. ['any3sp-MenuiuHa.

2. Vasyliuk V. M. Age-related peculiarities of morphological changes in the myocardium in experimental diabetes
mellitus under chronic stress. Thesis for the degree of Doctor of Philosophy, Specialty 222 “Medicine” (22 Health
Care). - Ivano-Frankivsk National Medical University of the Ministry of Health of Ukraine, Ivano-Frankivsk, 2025.
Ivano-Frankivsk National Medical University of the Ministry of Health of Ukraine, Ivano-Frankivsk, 2025. The
medical and biological problem of diabetes mellitus (DM) is caused by its high prevalence and the development of
cardiovascular complications, with mortality rates reaching 44% in patients with type 1 diabetes and 52% in
patients with type 2 diabetes. Since the beginning of the war in Ukraine, the overwhelming majority of people have
been under constant stress. Despite the large number of studies on the molecular mechanisms of heart damage in
diabetes, researchers have not yet addressed the impact of diabetes and stress on the heart, both in adolescents



and adults. Therefore, the aim of our study was to establish age-related patterns of cardiac remodelling in
experimental diabetes mellitus, under conditions of chronic stress and their combination. For the study, 156 white
male laboratory rats of 2 months (weighing 75-90 g) and 6 months (180-200 g) of age were used; they were divided
into 4 groups. The experimental rats were divided into 3 groups of 42 animals (21 rats of different ages in each
group) as follows: 1 - with modelled streptozotocin-induced diabetes mellitus (SIDM) and chronic immobilisation
stress (CIS), 2 - with SIDM, 3 - with CIS. In the early stages of comorbid pathology and SIDM (14-28 days) in 2- and
6-month-old rats, we noted the first signs of myocardial hypoxia due to impaired blood supply. In all three
experimental groups, on day 14, a decrease in the area of cardiomyocytes and the content of glycogen inclusions in
them, as well as destructive changes by the type of vacuolar dystrophy, were observed. In rats of different ages of
groups 1 and 2 on the 14th day of the experiment, an increase in the functional activity of secretory atrial
cardiomyocytes (SACs) was observed, which increase in the volume density of secretory granules (SGs). On day 56
of the course of comorbid pathology and SIDM, in the myocardium of rats of different age groups the development
of diabetic microangiopathy was observed. Against the background of severe hypoxia and metabolic disorders in
the myocardium of 6-month-old animals, the following were observed: cardiomyocyte lysis, moderate to diffuse
stromal edema with histo-leukocyte infiltration; reduction of cardiomyocyte area; destructive changes in
cardiomyocytes such as liquefactive and partial necrosis. In 2-month-old rats, cardiomyocytes were damaged by
necroptosis, pyroptosis, apoptosis, microinfarction, and myocardial fibrosis Continuous exposure of 2-month and
6-month-old rats of group 3 to stress factors leads to hypertrophy of cardiomyocytes of the heart ventricles,
which is confirmed by a significant increase in their area. Focal fibrosis, dystrophic and destructive changes in
cardiomyocytes were observed. On day 56 of the experiment in animals of different ages, the volume density of
SGs, including their young and diffusing forms, tended to decrease in different parts of the heart. Scientific novelty
of the results. The peculiarities of the structural organisation of the myocardium in the postnatal period of
ontogenesis were established for the first time. New data on changes in the myocardium and its
haemomicrocirculation in SIDM’s condition in the age aspect, which allowed to establish the peculiarities of the
development and course of diabetic cardiomyopathy in rats of different ages. With the help of complex research
methods, it was first proved that diabetic cardiomyopathy in 2-month-old rats under chronic stress has its own
peculiarities and is characterised by cardiomyocyte atrophy and their damage by necroptosis, pyroptosis and
apoptosis, microinfarctions and myocardial fibrosis, which occur against the background of diabetic
microangiopathy. The priority of the study is that for the first time it was proved that chronic stress is a trigger for
worsening of diabetes in rats of different ages and leads to cardiac remodelling by the type of cardiomyopathy,
which is characterised by cardiomyocyte atrophy, myocardial fibrosis, decreased morphological and functional
activity of SACs, diabetic microangiopathy. Key words: diabetes mellitus, parts of the heart, diabetic
cardiomyopathy, age-related changes, anatomy, coronary vessels, morphometry, heart failure, coronary artery
disease, remodelling, haemomicrocirculatory channel, cardiovascular risk factors, chronic stress, cardiac
endocrine system, postinfarction cardiosclerosis. Branch-Medicine.
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