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TUITY

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

Pedepar:

1. Incepraliist npucBsYeHa AOCHII)KEHHIO eHI0Te i 3a71eXKHOTro po3CclabyeHHs TPy JHOI a0pTH L1ypa, BIZIMBOM
PPAR-0 Ha el nponjec, 3MiHaM KOMITOHEHTIB €HI0Telii3a71eXKHOr0 PO3CIabyeHHs B MOieli AiabeTy 2 Tuy,
Hecnienu@iyHuM edekram jiraHais PPAR-0 Ta NpoCTOPOBUM BiIMiHHOCTSIM y €HIIOTEJIIN3aIeKHUAX PEaKLiSIX MixK
IIPOKCHMMAJIBHOIO Ta JYCTAJIbHOIO YaCTMHAMU a0PTH 1ypa. Y X0l JOCIiI)KEHHS! BAKOPUCTOBYBAJIMCS HACTYIIHI
METOJY: TeH30MeTpis, NoKiHr, PHK-cekBeHyBaHHS, eKClIepUMEHTaJIbHA MOJeJIb JiabeTy 2 Tumy. Ynepiie OyB
NOKa3aHUI MeToAoM aHanizy ganux PHK cekBeHyBaHHS rpafiieHT guepeHLiNHOI eKcrpecii Ta (PyHKLiOHAIbHUI
TpaflieHT 17151 KaJlieBUX KaHAJIB BXiZIHOTO BUNPSIMJIEHHS, IOTEHIia/3a/Ie>KHUX KaJlbllieBUX KaHauliB L Tuny, TyOytiHy

Ta €JIEMEHTIB M’130BOI'0 KOMILJIEKCY MK IIPOKCHUMAaJIbHOIO Ta AUCTAIbHOIO YaCTUHOIO IPYIHOI A0PTH, 110



NoraM6III0€ PO3YMiHHS 0COOJIMBOCTEN (PYHKLIOHYBAaHHS a0PTH Ta JO3BOJISIE Kpallle KOHTPOJIIOBATH Bapialiiio B
€KCIIEPUMEHTAJIbHUX JaHUX Y JOCIIIPKEHHAX CYJUHHOI CUCTeMU. ByJl0 BU3HaY€HO BHECKU €HIOTENiN3aJIe>KHOTO
rinepriosnsipusytodoro ¢akropy (EDHF), HitporeH Il okcuny (NO), TRPV4-kaHasny, NpocTaHOifiB Ta HeagpeHapriyHe
HeJIOXiHepriYHe eHJoTelii3a1exKHe PO3CIableHHsI CETMEHTIB a0pTH Lypa B HOpMi. Takox 0yJs10 TOKa3aHo,
CITiBBiIHOLIEHHS BHECKIB KaJbLIi-3aJI€;KHUX KaJlieBUX KaHaJIiB IPOMIKHOI Ta Maoi nposigHocTi, y TPRV4
eHJloTeJIii3anexxHe po3cabyueHHs. Byso nokasaHo, mo ais aronicta PPAR-o — pocirnitazony He BruBazia Ha EDHF,
a Oysia oB’s13aHa 3i 36isbmeHHsIM BHecKiB NO, npocranoizis, TRPV4-kaHaniB y 3 enpoTesniiizanesxHe po3cyiabieHHsl.
Oxpim Toro, yriepuie 6ysio BU3Ha4eHoO, [0 edeKT pOCiriiTa3oHy, HailiMOBipHille, T0B’A3aHUH i3 IPSIMUM BILJINBOM

Ha PO3YMHY LUTOIIa3MaTUYHY I'yaHiJIaTLIMKIIa3y, [0, MOXe, 0sSICHUTH edeKTH JliraHiB PPAR-0 Ha ceplieBo-CcyIuHy
cucremy. JJociiKeHHs BHECKIB KOMIIOHEHTIB €H,0Telil3a1eXXHOr0 PO3C1abjleHHs B €KCIIepUMEHTAJIbHIN Moiei
Iiabetry 2 TuIy B LIypiB oKasany, o BHecok EDHF cyTTeBo 3HMXKyeThbCs, 2 BHeCOK NO Ta IPOCTaHOIfiB 3pOCTaIOTh.
Ynepuie 6yJio 1okasaHo, 1o B giaberti 2 tTurry TRPV4-3aneskHe po3cyiabieHHs MiACUIIOEThCS 1 361MbIIyETHCS BHECOK
KaJIbLIi3aJIeXKHUX KaJlieBUX KaHaJIiB MaJloi IPOBiTHOCTI B 1je po3ciabieHHs. Takoxk, poCiryiiTasoH y HOpMi i 32 yMOB
niabery 2 Tuny nocumosas epextu NO, npoctaHoifiB Ta TRPV4-kaHaiB y eHpoTeii3anesxxHe po3caabaeHHs
CETMEHTIB IPyJIHOI a0PTU 1IypiB. METOOM MOJIEKYJISIPHOTO JOKIHTY OyJia BIleplle TOKa3aHa 34aTHICThb
pociriitazony HecrienuiqHO 3B'SI3yBaTUC 3 ABONIOpoAoMeHuMH KaslieBumu kaHarmamu TWIK ta TRAAK mem6panu

I'MK aoprty, a TakOX i3 pO3YMHHOIO I'YaHiIaTIUKIIA3010.

2. 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,
RNAsequencing, 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-o — 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 8 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.
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