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dopma ByracHOCTI:
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi crieniaai3oBaHOi BYEHOI pasu). 10 08.601.025
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [IHINPOBCHKYIL IePKABHUIA MENMYHMIT YHIBEPCUTET

Kopg 3a €IPIIOY: 02010681

Micue3HaxoaKeHHS: ByJI. Bonogumupa Bepnaacskoro, 6yq. 9, M. [IHinpo, JJHinpoBCchKuUii p-H.,

JHinpomneTpoBchKa 0611, 49044, Ykpaina
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Cdepa ynpaBJIiHHﬂ: MiHicTepcTBO OXOPOHM 300POB 'Sl YKpaiHu
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [IHINPOBCHKYIL EPKABHUIA MENMYHUIT YHIBEPCUTET
Koz, 3a €IPIIOY: 02010681

Micuesnaxomxemm: ByJI. Bonopumupa Bepnaacskoro, 6yg. 9, M. [IHinpo, JHinpoBchKuii p-H.,

[HinponeTpoBchKa 0611, 49044, YkpaiHna
dopma BaacHOCTI:
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V. BizomocTi npo gucepramniio

Moga guceprariii:

Koau TemaTUYHHUX PYOPHK: 76.29, 76.29.30.05

Tema gucepranii:

1. Mopdosnoriyni 3MiHM MioKkapza pu Aii e71eKTpOMarHiTHOTO BUIIPOMIHIOBaHHS! Y HOPMI Ta ITiCJIs TUPEOoineKToMii

2. Morphological changes of the myocardium under the action of normal electromagnetic radiation and after
thyroidectomy



Pedepar:

1. BusiBleHHs1 MeXaHi3My BIIMBY YAHHUKIB Pi3HOTO ITOXO/KEHHSI HA MOP(OreHe3 CepLs B IPOLeCi IOCTHATAILHOTO
OHTOT€HEe3y Ta CIEKTPY POPMYyBaHHS NATOJIOTIYHMX CTaHIB Mae 6araToOeTanHUi XapakTep, TOMy BU3HAYEHHS
3arajibHMX 3aKO—~HOMIP—~HOCTE! IOPYyLIEHb CEPLEBO — CyJJMHHOI CUCTEMU B EKCIIEPUMEHTI € OJIHi€I0 3 OCHOBHUX
3aBIaHb Cy4acHOi 6ioJiorii Ta MeAULMHNA. 32 JliTepaTypHUMHU JAHUMU €KCIIEPUMEHTAILHO BU3HAUEHNUI BILJIUB
IESIKUX XIMIYHMX PEYOBHMH Ta €JIEKTPOMArHiTHOrO BUIIPOMIHIOBAaHHS B LIIJIOMY, ajie Ha CbOTOJIHi HEBUBYEHUMU
3aJIMIIAIOTHCS] HACIIAKY [1ii IEBHUX YaCTOT €JIEKTPOMAarHiTHOro BUIIPOMiHIOBaHHSI Ha MOpQOreHes3 ceplisi, 0COOIUBO
B YMOB2X TiMOTHPEO03Y MiCJisl TUPEOifeKTOMii Ta 3B'130K 11bOT0O CTAHy 3 €JIeKTPOMAarHiTHUM BUNPOMiHIOBaHHSM. Lle
OOI'PYHTOBYE aKTyaJIbHICTb I[bOTO JOCJIIKEHHS Ta AOLIIBHICTh OTr0 IIpOBeAeHHs. MeTolo Haloi HayKoBOi po60oTH
CTaJIo0 JOCiIKeHHsI MOP(OJIOriYHMX 3aKOHOMIpHOCTEN MOpQOreHesy ceplist Ta CTPYKTYPHUX KOMIIOHEHTIB
MiOKapJy €KCIIEPMMEHTAJIbHUX TBAPMH IIiJl BIIJIMBOM €JIEKTPOMAarHiTHOrO BUIIPOMiHIOBaHHSI B HOPMI Ta MicJist
tTupeoigekromii. O6'eKTOM JociaKeHHs cTanu 126 cepaelb 1a60paTOPHUX CTAaTEBO3PIiIMX LIypiB, SIKi 6yau
po3aisieHi Ha 6 TPyIl; KOHTPOJIbHA IPyIa; 2-a rpyIa Micis BIVIMBY HaJJBUCOKUX YaCTOT €JIEKTPOMAarHiTHOTO
BUIIPDOMIHIOBaHHS 3 €KCIIO3UIi€10 45 XBUJIMH; 3-a IPyIa MicJisd BIJIMBY HaJJBUCOKMX YaCTOT €JIEKTPOMArHiTHOro
BUIIPOMIHIOBaHHS 3 ekcrnio3uiieto 120 xBunuH 21 3pa3ok; 4-a rpymna micsis Tupeoigektomii; 5-a rpyna micis
TUPEOifeKToMii Ta Aii HAIBUCOKMX YAaCTOT €JIEKTPOMArHiTHOTO BUITPOMIHIOBAaHHS 3 €KCIIO3UIi€10 45 XBUJIMH; 6-a
rpymna micjsl THpeoifeKToMii Ta Aii HaIBUCOKUX YaCTOT €JIEKTPOMAarHiTHOrO BUIIPOMIHIOBaHHS 3 eKcro3uuiero 120
XBWIVH. YIIeplle IPOBEIEHO KOMIIEKCHE MOP(OJIOriyHe, 3araabHOriCTOJIOTiYHEe, iIMyHOTiCTOXiMIUHE JOCiIKEHHS
TOHKOI OpraHisalii CTpyKTypHUX KOMIIOHEHTIB MiOKapAy CepL LypiB MiCjs BIJIMBY HAABMCOKUX YaCTOT
€JIEKTPOMAarHiTHOTO BUIIPOMiHIOBAaHHS 3 Pi3HUM TEPMIHOM €KCIIO3UlLlii, IK CAMOCTIIfHO, TaK i B yMOBax
€KCIIEPUMEHTAJIbHOTO TMOTUPE03y. 3a YMOB MOJEJIIOBAHHS IIIOTUPEO03Y MiCJIs TUPEOifeKTOMII B MioKapi
CIIOCTEPIralThCsl AeCTPYKTUBHI 3MiHM M’1I30BHX BOJIOKOH, aJl€ IiCJIsl BIJIMBY HaJIBUCOKMX YACTOT 3 €KCIIO3ULIiE0 45
XBUJIMH HACTa€e PEreHaTOpHa KOMIIEHCATOPHA NepebyLoBa CTPYKTYPHUX KOMIIOHEHTIB MiOKaply CTiHKU cepl,
micig TupeoinekroMii Ta BrummBy HBY - BUIpOMiHIOBaHHS 3 eKcrio3nLieio 120 XBUJIMH CIIOCTEPiraay NoCUIeHHs
JereHepaTUBHUX Ta AECTPYKTUBHUX NIPOLECiB y MioKapai cepls. BuszHaueHo MmopdosoriuHi peHoMeHH, 10 CBigYaTh
IIPO BIUIUB €JIEKTPOMArHiTHOTO BUITPOMIHIOBAaHHSI HA MOPQOreHe3 ceplis MicJIsl TUPEOifeKTOMii, TPOCTeKeHO 3MiHM,
1110 MOXKJIMBI TiCJIS1 TUPEOiNEeKTOMII Ta KOPEKIil0 CTaHy IIiJl BIIJINBOM €JIEKTPOMArHiTHOro BUIIPOMiHIOBaHHS. Briepiie
[IPOBENIEHO IOPIBHSAJIBHE YIbTPAMIKPOCKOIIIYHE NOCIIIKEHHS i3 BUKOPUCTAHHSM €JIEKTPOHHOI MIKPOCKOIIii, IKe
10Ka3aJ10, IO MiCJIsl eJIeKTPOMAarHiTHOrO BUIIPOMIHIOBAHHS 3 €KCIIO3ULli€lo 45 XBUJIMH 3arajlbHa CTPYKTypa
MITOXOH/IpiaJIbHOTO anapaTy He 3MiHIeTbCs. EKCIio3unllisa BUIPOMiHoBaHHA 120 XBUJINH CIIPUYMHSAE AECTPYKILIO
cybcapKkosieMasIbHUX i MapaHyKaeapHUX opraHesi, HabpsK i gerpanatito MibkmiodiopuisipHux MiToxoHapii. Ilicis
BIUIMBY €JIEKTPOMArHiTHOTO OIIPOMiHEHHS B €KCIO3UILlii 45 XBUJIMH 32 YMOB TiIIOTUPEOIAHOTO CTaHy BilOyBaeThCS
KOMIIEHCAaTOPHa NepedyloBa €HEPreTUYHOrO anapaTy CKOPOTIMBUX KapiOMiOLXTIB JIiBOTO IIJTYHOUYKA 3aBJASIKU
HOBOYTBOPEHHSIM MITOXOHZPIN Ta IOCUIEHHIO iXHbOI KOHTAKTHOI B3aemogii. Ilicsg nii onpomineHHs BIpogosx 120
XBUJIVH CIIOCTEPIraeThCs PO3BUTOK AECTPYKTMBHO-IET€HEPATUBHYX IIPOLIECIB Y CKIIAli MITOXOHZPiaIbHOTO
arnaparty KapJioMiolMTiB JiBOro UIJYHOUKA, IIOTJIMOIeHHS YIIKOIKEHb MIXKMITOXOHpiaJlbHUX KOHTAKTIB. [licig
[IPOBEEHHS IMyHOTICTOXIMIYHOTO JOCIAPKEHHS i3 3aCTOCYBaHHAM MOHOKJIOHANIbHUX aHTUTIN 1o CD-34. Briepiue
OyJi0 Bin3HaueHo 3MmiHu ekcripecii CD-34 B eHpoTenii cyguH eHoKapa Micjis BIJIMBY €J1eKTPOMarHiTHOro
BUIIPOMIHIOBaHHS 3 TEpMiHOM eKcro3ullii 120 XBUINH Y OPiBHSIHHI 3 45 XBUJINH; 3MeHIIeHHs ekcrpecii CD-34 y
AApax KJITUH MiOKapy MicJid BIUIMBY €JIEKTPOMAarHiTHOro BUIIPOMIHIOBAHHS 3 TEPMIHOM eKcno3ulii 120 XBUJINH B
YMOBaX TUPEOifeKToMii Ta 361/1blIeHHS ITiCsl BIUIMBY €JIeKTPOMAarHiTHOTO BUIIPOMiHIOBaHHS 3 TEPMIHOM eKCI103Ulii
45 XBUJIMH B yMOBaX TUPEOiJeKTOMii. YIiepile KOHCTaTOBaHA BaXUJIMBICTb PO3IO/AiNY LIbOrO MApKePY IMicJisl BILIUBY
€JIEKTPOMArHiTHOTrO BUIIPOMIHIOBaHHS, K CAMOCTIMHO, TaK i B yMOBax rillOTUPEO3Y MiCJId TUPEOIAEKTOMII, a HE
JIjiIe MOro eKcripecii. PesynbraTy JOCigKeHHs JaloTh 3MOT'Y IIPOrHO3YBATH HACJIIIKU BIUIMBY HA CTPYKTYPHI
KOMIIOHEHTi MiOKapAy CepLs IIPU TUPEOIAEKTOMIi Ta KOPEKILiIO LIbOTO CTAHY MiCs Iii €JI€EKTPOMAarHiTHOrO
BUIIPOMIHIOBAaHHS 3 [IEBHUM TEPMiHOM eKcro3ullii. OTpuMaHi pe3ysibTaTi Ipo MOpOoreHes cepls Micis BIJIMBY
€JIEKTPOMArHiTHOrO BUIIPOMIHIOBAHHS 3 Pi3HUM TEPMIHOM €KCIIO3ULlii, IK CAMOCTIIHO, TaK i B yMOBax iIOTUPEO3Y

IicsIsl TUPeoileKTOMii eKCliepUMeHTaIbHUX TBAPUH JAI0Th MOXJIUBICTb CKJIACTHU YSIBJIEHHS IPO MOP(OreHeTUYHi



3MiHM MiOKapJy ceplsi Ta 10ro KpoBOOOIry, siki MU MOKEMO NIPOTHO3YBATH Ta KOPUTYBATHU NpH Aii

€JIEKTPOMarHiTHOro BUIIPOMIHIOBaHHS, OCOOJIMBO 3 ypaxyBaHHSIM TEPMiHY eKcro3uliii — 45 Ta 120 XBUJIKH.

2. Identifying the mechanism of influence of factors of different origin on the morphogenesis of the heart in the
process of postnatal ontogenesis and the spectrum of pathological conditions is multistage, so determining the
general patterns of cardiovascular disorders in the experiment is one of the main tasks of modern biology and
medicine. According to the literature, the effect of some chemicals and electromagnetic radiation, in general, has
been experimentally determined, but the effects of certain frequencies of electromagnetic radiation on cardiac
morphogenesis, especially in hypothyroidism after thyroidectomy and the relationship of this condition to
electromagnetic radiation, remain unexplored. This justifies the relevance of this study and the feasibility of its
conduct. Our research aimed to study the morphological patterns of morphogenesis of the heart and structural
components of the myocardium of experimental animals under the influence of electromagnetic radiation in
normal and after thyroidectomy. The study included 126 hearts of laboratory adult rats, which were divided into 6
groups; control group; 2nd group after exposure to ultra-high frequencies of electromagnetic radiation with an
exposure of 45 minutes; 3rd group after exposure to ultra-high frequencies of electromagnetic radiation with an
exposure of 120 minutes 21 samples; 4th group after thyroidectomy; Group 5 after thyroidectomy and exposure to
ultra-high frequencies of electromagnetic radiation with exposure for 45 minutes; Group 6 after thyroidectomy
and exposure to ultra-high frequencies of electromagnetic radiation with an exposure of 120 minutes. For the first
time a complex morphological, general histological, immunohistochemical study of the fine organization of
structural components of the myocardium of rats after exposure to ultrahigh frequencies of electromagnetic
radiation with different exposure times, both independently and in experimental hypothyroidism. Under the
conditions of modeling hypothyroidism after thyroidectomy in the myocardium destructive changes of muscle
fibers are observed, but after exposure to ultrahigh frequencies with exposure of 45 minutes comes regenerative
compensatory rearrangement of structural components of the myocardium of the heart wall, after thyroidectomy,
and exposure to microwave radiation. destructive processes in the myocardium. For the first time, a comparative
ultramicroscopic study using electron microscopy was performed, which showed that after electromagnetic
radiation with an exposure of 45 minutes, the overall structure of the mitochondrial apparatus does not change.
Radiation exposure for 120 minutes destroys subsarcolemmal and para nuclear organelles, edema, and degradation
of intermyofibrillar mitochondria. After exposure to electromagnetic radiation in the exposure for 45 minutes
under conditions of hypothyroidism, there is a compensatory adjustment of the energy apparatus of the
contractile cardiomyocytes of the left ventricle due to the formation of mitochondria and increased contact
interaction. After the action of irradiation for 120 minutes, the development of destructive degenerative processes
in the mitochondrial apparatus of left ventricular cardiomyocytes, deepening of damage to intramitochondrial
contacts is observed. After immunohistochemical study using monoclonal antibodies to CD-34. for the first time
there were changes in the expression of CD-34 in the endothelium of the vessels of the endocardium after
exposure to electromagnetic radiation with an exposure period of 120 minutes compared with 45 minutes;
decrease in CD-34 expression in the nuclei of myocardial cells after exposure to electromagnetic radiation with an
exposure period of 120 minutes under conditions of thyroidectomy and increase after exposure to electromagnetic
radiation with an exposure period of 45 minutes under conditions of thyroidectomy. For the first time, the
importance of the distribution of this marker after exposure to electromagnetic radiation, both independently and
in conditions of hypothyroidism after thyroidectomy, and not only its expression, was stated. The results of the
study make it possible to predict the effects of the impact on the structural components of the myocardium during
thyroidectomy and the correction of this condition after exposure to electromagnetic radiation with a certain
period of exposure. The obtained results on the morphogenesis of the heart after exposure to electromagnetic
radiation with different exposure times, both independently and in hypothyroidism after thyroidectomy of
experimental animals allow us to get an idea of morphogenetic changes in the myocardium and blood circulation,
which we can predict and correct. especially taking into account the exposure period - 45 and 120 minutes.
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00JIIKOBHX JOKYMEHTIB

PeecTparop

Kypsita Onexcannp BikropoBuy

Kypsara Onekcannp BikropoBuy



KepiBuuk Bigginy YKpIHTEI wo e
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