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Mescencokuti O.P. BuBdenns poni PPAR-gamma B peryisiii eHaoTemi3ane:KxHux
peaxirisi a0pTu IIypa B HOpMi Ta nipu Aiadeti 2 Tumy. — Kpamidikariiina npaus Ha

paBax pyKOIHCY.
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Jucepraliist TpucBsiYeHa JOCTIIKEHHIO €HI0TENIN3aIe)KHOT0 PO3CIa0ICHHS
rpyAHoi aoptu Imypa, BiiimBoM PPAR-y Ha mei mporec, 3MiHaM KOMIIOHEHTIB
€HAO0TETIN3AIEKHOr0 po3ciabaeHHss B Mojenl a1adeTy 2 THUMy, HecenH(pIUYHUM
edekram nirasaiB PPAR-y Ta npocTopoBUM BIAMIHHOCTSM Y €HIOTEIA3AIEKHUX
peakuisax MK MPOKCUMAJIBHOIO Ta JUCTAJILHOK YaCTUHAMH a0PTHU LIypa.

VY xoai AOCHIKEHHS! BUKOPUCTOBYBAJIUCS HACTYITHI METOJIM: TEH30METPI,
nokinr, PHK-cekBeHyBaHHs, ekcriepuMeHTaIbHa MOJEINb J1a0eTy 2 TUILY.

VYnepmie O0yB mnokazanuii MeromoM anHamizy aanux PHK cexBenyBanHs
rpajieHT audepeHuinHol ekcnpecii Ta GYyHKIIOHATBHUN TPATIEHT ISl Kall€BUX
KaHaJI1B BX1IHOTO BUIIPSIMIICHHS, TIOTCHITIAI3aJICKHUX KaJIbIlI€EBUX KaHaJiB L Tumy,
TyOyliHy Ta €JIEMEHTIB M’SI30BOTO KOMIUIEKCY MDK HPOKCUMaJIbHOIO Ta
JUCTATLHOI0 YACTUHOIO TPYJIHOT a0PTH, IO MOTIUOIIOE PO3YMIHHS 0COOIMBOCTEN
GyHKIIOHYBAaHHS aOpTH Ta JO3BOJIAE Kpalle KOHTPOJIOBAaTH Bapiallild B
€KCIIEPUMEHTAJIbHUX JIAHUX Y JOCIIIKEHHSAX CYJITUHHOI CUCTEMHU.

Byno BHU3HAaueHO BHECKM EHIOTEIIN3alIEKHOTO TINEPIOIAPU3YIOUOrO
dakropy (EDHF), nitporen II okcuay (NO), TRPV4-kanany, npoctaHoigiB Ta
HeaJ[peHapriyHe HEJIOXIHEPriyHe €HAOTEeIN3aIeKHE PpPO3C/Ia0jeHHsSI CETMEHTIB
aopTH Irypa B HOpMi. Takoxx OyJiO MOKa3aHO, CIiBBIAHOIIEHHS BHECKIB KaJIbIIii-
3aJIeKHUX KaJlleBUX KaHAJIB MPOMIDXKHOI Ta Mayoi mnpoBigHocTi, y TPRV4

eHJO0TEeIN3aNIeKHE PO3CIA0ICHHS.



Bbyno nmokasano, mo ais aronicra PPAR-y — pociriitazony He BuBaia Ha
EDHF, a O6yna moB’si3ana 31 30umbmenHsM BHeckiB NO, mpocrtanoinis, TRPV4-
KaHANIB Yy eHJoTelli3anexxne po3ciabienus. OkpiM Toro, ymepiie Oyio
BU3HAUEHO, 110 €(EeKT POCITIiTa30Hy, HAMIMOBIpHIIIE, MOB’A3aHUM 13 MPSIMUM
BIJIMBOM HA PO3YMHY IUTOIUIA3MATUYHY TyaHIIATIUKIIA3y, 10, MOXE, MOSICHUTH
edextu miranaiB PPAR-y Ha ceprieBo-cyauny cucremy.

JlocmikeHHs BHECKIB KOMIIOHEHTIB €HIOTENI3a1eKHOTO PO3CIabieHHs B
eKCTIEpUMEHTAIbHIN MOoieni a1adeTy 2 TUITY B IIypiB mokasaiu, 1mo BHecok EDHF
CYTTEBO 3HIKYEThCS, a BHeCOK NO Ta MpOCTaHOIMIB 3pOCTAarOTh. Ymepiie 0yio
nokaszaHo, mo B niaderi 2 tumy TRPV4-3anexxne po3ciablieHHS MiACHIIOETHCS 1
30UTBIITY€THCS BHECOK KaJbIIA3AICKHUX KaJi€BUX KaHAJB MaJIol MPOBIIHOCTI B 1€
po3cnabnenHs. Takox, pOCIMIITa30H y HOpMI K 3a yYMOB Jiabery 2 THUILY
nocwnoBaB epexktu NO, mpoctranoifniB Ta TRPV4-kananiB y engoTteniii3anexHe
po3cnablieHHs CETMEHTIB IPYHOT aOPTH IIYPiB.

MeTomoM MOJEKYISIPHOTO JOKIHTY Oyfia BIEpIIe ToKa3aHa 37aTHICTh
pociriiTa3oHy HecrnenudiyHO 3B’SI3yBaTHCS 3 JIBOIIOPOJOMEHUMHU KaTlEBUMH
kaHanamMu TWIK ta TRAAK memOpanu I'MK aopTu, a Takox 13 pO3YHMHHOIO
r'yaHUIATIIMKIIa3010.

KiawouoBi ciaoBa: cepyeso-cyouna cucmema, aopma, eHOomelil,
poscnabnenns, ayemunxonin, wyp, NO, PPAR, KIR, tionni xananu, I'MK, ookine,
EDHF, excnpecisn, TRPV.
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Summary

Mezhenskyi O.R. Role of PPAR-gamma in regulation of endothelium-
dependent reactions of rat aorta in norm and in type 2 diabetes. Manuscript.

The PhD thesis in the field of knowledge 09 «Biology» by specialty 091
«Biology». — Bogomoletz institute of physiology, NASU, Kyiv, 2024.

The thesis is dedicated to the study of endothelium-dependent relaxation of
thoracic rat aorta, how PPAR regulates this process, how components of
endothelium-dependent relaxation change under type 2 diabetes, to non-specific
effects of PPAR ligands, and to spatial differences in endothelium-dependent
reactions in proximal and distal regions of rat aorta.

During the study, the next methods were used: tensitometry, molecular
docking, RNA-sequencing, and experimental model of type 2 diabetes.

In this study, we have been the first who show differential expression
gradient and functional gradient for potassium inward rectifying channels, L-type
calcium channels, tubulin, and muscular complex elements between proximal and
distal parts of the thoracic aorta. It facilitates our understanding of intricate
regulations of rat aorta and allows researchers to better control variation in
experimental data regarding aorta reactions in their studies.

Investment of endothelium-dependent hyperpolarizing factor (EDHF), nitric
oxide (NO), TRPV4 channel, prostanoids, and nonadrenergic noncholinergic
neuromediators in endothelium-dependent relaxation in norm was shown. Also, we
have shown the ratio of investment of calcium-dependent potassium channels'
small and intermediate conductance in TRPV4-dependent relaxation.

It was shown that agonist PPAR-y — rosiglitazone effects are connected to
impact on NO, prostanoids, and TRPV4 increasing their impact, but not on EDHF.
In addition, it was shown for the first time that the rosiglitazone effect is connected

to the direct impact on soluble guanylate cyclase, which can explain the observed



effects of PPAR ligands on the cardiovascular system, which was shown in
previous studies.

A study of endothelium-dependent relaxation components contributions in
diabetes showed that EDHF contribution significantly decreased, and the
contribution of NO and prostanoids increased. Also, we have shown that TRPV4-
dependent relaxation is amplified in type 2 diabetes and the contribution of
calcium-dependent potassium channels' small conductance increases. The
application of rosiglitazone in diabetes, the same as in control, amplifies the effects
of NO, prostanoids, and TRPV4.

Using molecular docking we was the first who have shown abilities of
rosiglitazone to non-specifically binding to two pore domain potassium channels
TWIK and TRAAK, and also with soluble guanylat cyclase, what may be used in
next pharmacological studies.

Keywords: cardio-vascular system, aorta, endothelium, relaxation,
acetylcholine, rat, NO, PPAR, ion channels, intracellular enzymes, SMC, type 2
diabetes, EDHF, differential expression, TRPV.






