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1. Incepraliio NpUCBSIYEHO aKTyalIbHil Tpo6seMi cydacHoi (isiosorii — BU3HaA4eHHIO MOPPOPYHKIIOHAIBHUX
0CO06JIMBOCTEN 3MiH reMOJMHAMIKI, MIKPOLIUPKYJISL] Ta yIbTPACTPYKTYPHOI OpraHizatii M'130B0i TKaHMHU B
YMOBax [1030BaHOr0 (Pi3MYHOI0 HaBAaHTAKEHHSI 3aJI€XKHO Bifl, PiBHSI TPEHOBAHOCTi OpraHiamy. Y po6OTi KOMIIJIEKCHO
POBIJISIHYTO B3a€MO3B'SI30K MK (DYHKI[iOHAJIbBHUM CTaHOM CUCTEMHU KPOBOOOIry, €(peKTUBHICTIO
MIKPOLIMPKYJIITOPHOI peryJisiii, CTaHOM MIiTOXOH/piaZIbHOTO anapaTy CKeJIeTHUX M's13iB i MioKapJa, a TakoxX
MOXJIMBICTIO papmakosoriuHoi mogudikanii aganTaniiiHMX peakiiil 3a JOIIOMOTr OO IOXiTHOTO OYPIITHHOBO]
kucaotu — Apmaziny JIoHr. MeTa focifKeHHs — BUBHAUUTU MOPPOPYHKLIIOHAIbHI 0COOJIMBOCTI 3MiH
reMoMHaMiKi Ta MIKpOLMPKYJISLii IpYU O30BaHOMY (Pi3MYHOMY HaBaHTaKEHHI 3aJ1€5KHO Bifi piBHSI TPEHOBAHOCTI
Ta OGIPYHTYBaTHU MOXKJIMBOCTI ix Ppapmakosioriyunoi mopudikarii. O6’ekT nocuinkeHHs — QyHKLiOHANIBHUN CTaH

CHCTEMU KPOBOODIr'y Ta CTPYKTYpHa OpraHisalisi M's130B0Oi TKAHMHY B yMOBaX [1030BaHOr0 (Pi3MYHOTO



HABaHTAXEHHs. MeToay NOCIiIKEeHHS — aHaJIiTUYHi (7151 y3araJabHEHHS Cy4YaCHUX HayKOBMX JAHUX W00 afanTalii
CHCTEeMU KPOBOODLIry o QpisnyHOro HaBaHTaKeHHs!), (pisiosorivHi (1a3epHy nonmnaepiBceKy GioyMeTpio Ta
BEJIOEPTOMETPIiI0 BUKOPUCTAHO [IJI4 OLiHKM [1apaMeTPiB MaKpO- i MIKPOr€eMOIMHAMIKM Y TDEHOBAHUX i
HETPEHOBAHMUX 0Cib), FiCTOJIOTiYHI i FICTOMOP(OMETPUYHI (€JIEKTPOHHA MiKPOCKOIiS 3 MOP(POMETPI€I0 Ianu 3MOTy
OLIIHUTH yJIbTPACTPYKTYPHI 3MiHM MiOKapAa i CKeJIeTHOI M'sI30BO1 TKAHVHU B €KCIIEPUMEHTI), CTATUCTUYHI (17151
KiJIbKICHOTO aHaJsi3y OTpUMaHUX Pe3yJIbTaTiB i BUBHAUEHHS! JOCTOBIPHOCTI MDKIPYyNOBUX BiiMiHHOCTel). HaykoBa
HOBH3Ha I10J15ITa€ y BCTAHOBJIEHHI JOCTOBIPHUX BiKOBUX BiIMiHHOCTEN (PYHKIIIOHAIBHUX [TOKa3HUKIB CUCTEMU
KPOBOOGITy y HETPEHOBAHMX IOHAKIB i JIETKOATJIETIB HABITh 3a Pi3HULIi BiKy B M€XaX OJIHOTO POKy. JloBeleHO, 10
peaxliisi cucteMy KpoBooO6iry Ha isnyHe HaBaHTaKEHHS 3aJIeXKUThb He JIMIIE Bifi piBHS TPEHOBAHOCTI, a 1 Bif
BIKOBUX OCOGJIMBOCTEN OpraHi3aMy. Briepie o6IpyHTOBaHO PO3IOia 06CTEXXEHUX 0Ci0 Ha MiArpyNy 3a BUXITHUM
piBHEM nepdysii TKaHKH, 10 AO3BOJIUJIO BUSIBUTU CYTTEBI BiIMiHHOCTI Yy IapameTpax MiKpOLMPKYJILii Ta
MexaHi3Max ii perysauii. [TokaszaHo, 1o y JIerKOaT/IeTiB BUIUI piBeHb epdy3ii MOXKe CBifuNTH PO ePEeKTUBHilIe
(YHKLIOHYBaHHS MiKpOLMPKYJISITOPHOTO pycJla 3a paxyHOK aKTUBHUX MEXaHi3MiB peryJsiii KpoBoToKy. Ha
yJIbTPACTPYKTYPHOMY PiBHi BCTAaHOBJIEHO OCOOJIMBOCTI BIIMBY ApMajliHy JIOHT Ha MOp(OQYHKIIOHANBHUN CTaH
MioKap[ia i CKeJIeTHUX M'SI3iB y TPEHOBAaHOMY Ta HETPEHOBAHOMY OpraHizmi. 3a pesysbTaTamMu JucepTaLiiiHoro
IOCJIiIPKEHHS BCTAHOBJIEHO, 10 TapaMeTPX MaKPOT€MOAMHAMIKY Ta MiKpOLMPKYJIsLii y I0HaKiB 18-21 poky
XapaKTepU3yI0ThCsI BUPKEHOIO BiKOBOIO BapiabeJIbHICTIO, SIKA [IO€IHYETHCS 3 BIIJIMBOM PiBHSI TPEHOBAHOCTI. ¥
CIIOPTCMEHIB peryJisipHi (pi3sn4Hi HaBaHTAKEHHS 3aJIEXKHO Bifl BiKy CIIPUSIOTh (POPMYBAHHIO 6i/IbIIl €KOHOMIYHOTO 1
e(peKTUBHOTO PeXUMY (PYHKIIOHYBaHHSI CUCTEMU KPOBOOOIry, TOAi SIK Y HETPEHOBAaHUX OCi6 reMOoiMHaMiYHa
Bi/I[IOBiIb Mae MEHII JOCKOHANI Xapakrep. EKCliepruMeHTaIbHO NT0Ka3aHo, 10 A030BaHe (i3nyHe HABAHTAKEHHS
BUKJIMKAE 6ibll BUPaKeHi CTPYKTYPHI YIIKOJKEHHSI CKeJIETHUX M'43iB i MioKap/a y HeTPEHOBaHUX TBapUH, TOJ| K
y TPEHOBaHUX TBAPMH CIIOCTEPIraloThCs 03HAKY Kpaloi yIbTPACTPYKTYPHOI afanranii. 3acTocyBaHHs ApMaziny
JIoHT cripusiyio IoKpaueHHI0 MOPGOPYHKLIOHATIBHOTO CTaHy M'130BOi TKAHWHUY, 3MEHILIEHHIO YIIKOIKEHUX (popm
MITOXOH/PIl i IposiBiB rineprigparalii ricroreMaTuyHOro 6ap’epy, WO CBiTYUTb MIPO Oro MiTOXOHIPIONPOTEKTOPHY

Ta MeMOPaHOCTabii3yl0uy Lilo.

2. The dissertation is devoted to a topical issue in contemporary physiology, namely the determination of
morphofunctional features of changes in hemodynamics, microcirculation, and the ultrastructural organization of
muscle tissue under conditions of graded physical exercise, depending on the level of physical training. The study
provides a comprehensive analysis of the relationship between the functional state of the circulatory system, the
efficiency of microcirculatory regulation, the state of the mitochondrial apparatus of skeletal muscles and the
myocardium, as well as the possibility of pharmacological modulation of adaptive responses using a succinic acid
derivative, Armadin Long. The aim of the study was to determine the morphofunctional features of changes in
hemodynamics and microcirculation during graded physical exercise depending on the level of training, and to
substantiate the possibilities of their pharmacological modulation. The object of the study was the functional state
of the circulatory system and the structural organization of muscle tissue under conditions of graded physical
exercise. The research methods included analytical methods, used to summarize current scientific data on the
adaptation of the circulatory system to physical exercise; physiological methods, including laser Doppler
flowmetry and bicycle ergometry, used to assess macro- and microhemodynamic parameters in trained and
untrained individuals; histological and histomorphometric methods, including electron microscopy with
morphometry, which made it possible to evaluate ultrastructural changes in the myocardium and skeletal muscle
tissue in the experimental part of the study; and statistical methods, used for quantitative analysis of the obtained
results and determination of the significance of intergroup differences. The scientific novelty of the study lies in
the establishment of significant age-related differences in the functional parameters of the circulatory system in
untrained young men and track-and-field athletes, even when the age difference was within one year. It was
demonstrated that the circulatory response to physical exercise depends not only on the level of training, but also
on the age-related characteristics of the organism. For the first time, the stratification of the examined individuals
into subgroups according to the baseline level of tissue perfusion was substantiated, which made it possible to
identify significant differences in microcirculatory parameters and mechanisms of their regulation. It was shown



that a higher level of perfusion in track-and-field athletes may indicate more efficient functioning of the
microcirculatory bed due to active mechanisms of blood flow regulation. At the ultrastructural level, the specific
effects of Armadin Long on the morphofunctional state of the myocardium and skeletal muscles in trained and
untrained organisms were established. The results of the dissertation research showed that the parameters of
macrohemodynamics and microcirculation in young men aged 18-21 years are characterized by pronounced age-
related variability, which is combined with the influence of the level of training. In athletes, regular physical
exercise, depending on age, contributes to the formation of a more economical and efficient mode of functioning
of the circulatory system, whereas in untrained individuals the hemodynamic response is less developed.
Experimental findings demonstrated that graded physical exercise causes more pronounced structural damage to
skeletal muscles and the myocardium in untrained animals, whereas trained animals show signs of better
ultrastructural adaptation. The administration of Armadin Long contributed to an improvement in the
morphofunctional state of muscle tissue, a reduction in damaged forms of mitochondria, and a decrease in
manifestations of hyperhydration of the histohematic barrier, indicating its mitochondria-protective and
membrane-stabilizing effects.
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