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Pedepar:

1. 36epesxenHs ¢izion0riyHOI PyHKLIi MATKU CCaBLiB € KPUTUYHOK YMOBOIO 3a0€3[1€4€HHS PEIPOAYKTUBHOI
3[1aTHOCTi OPraHi3My, BaKJIMBOIO YACTUHOIO SIKOi € CIOHTAHHA CKOPOTJ/INBA aKTUBHICTb IJ1aIKOM'SI30BUX KJIiTUH
(C'MK) miomeTpist. OmHUM i3 YMHHUKIB, 110 MOPYIIYIOTh QYHKIII0 MiIOMETPIs, € Jinomnosicaxapug, — CTPYKTYpHUM
KOMIIOHEHT CTiHKY 'PaMHeraTuBHUX 6akTepiil. Llell eHI0TOKCHH 3allyCKae KacKaj, 3anajbHUX peakuiil yepes Toll-
nogioHi peuentopu (TLR), o npru3BOgUTh 00 OKCUIATUBHOTO CTPECY, MITOXOHIpiabHOI AUCPYHKIIiI Ta 3MiH y
CHTHAJIbHUX LUISIXaX PETYJISTOPHUX MOJIEKYJI, TAKUX SIK OKCUTOLMH. OCKiJIbKA OKCUTOLMH € KIIIOYOBUM
PETYJIATOPOM I10JIOrOBOI AisI/IbHOCTI, BUBYEHHS 3MiH YYTJIMBOCTI MAaTKU 10 HBOTO B YMOBAX €KCIIEPUMEHTAJIBHO]
€HJIOTOKCEMii € KPUTUYHO BOKJIMBUM [IJIs1 PO3YMiHHS [TaTOT€HE3y MepelYacHUX MOJIOTiB Ta pO3POOKU HOBUX
TepaneBTUYHUX CTpaTeriil. MeToo po60TH 6yJI0 HOCTIIUTH YyTIUBICTh MiIOMETPist MATKH LIYyPiB 1O OKCUTOLMHY 32

[MOKa3HUKaMU CKOPOTJIMBOI aKTUBHOCTI Ta €KCIIPECii OKCUTOLIMHOBUX PELENTOPIB 32 YMOB



JlinonosicaxapuiHayKOBaHOI €KCIIEPUMEHTANIbHOI €HIOTOKCEMIi, a TAKOX OL[iHUTH €(EKTUBHICTD
($hapmakoJIoriyHUX MiAXOIiB 10 TONepeIPKeHHs Ta KOpeKlii BUsSBIeHUX [opyLIeHb. Y poOOTi BUKOPUCTAHO
KOMIIJIEKCHU Niaxin i3 3acTocyBaHHSIM (Pi3ios10riyHUX METO/IB (TEH30OMETPUYHE BUMipIOBaHHS CKOPOY€Hb
i30JIbOBAaHMX CMY>KOK MIOMETPIs €X Vivo), MOJIEKYJIIpHO-reHeTn4HUX (Real-time T1JIP Ta 3BOpoTHA TPaHCKPUIILis
1151 aHaJIi3y eKcrpecii reHiB), 6i0xiMiyHi (BUBHAYEHHSI MApKEPiB OKCUJIATUBHOTO CTPECY, akTMBHOCTI NO-CcHUHTa3 Ta
BMICTY CIpKOBOJIHIO), @ TAKOXX CTaTUCTUYHA OOPOOKa pe3yJibTaTiB 3a monomorolo Excel ta Origin 7.0. B
EKCIIEPMMEHTAX €X Vivo OyJI0 IToKas3aHo, 1o 6e3nocepenns ais JIIIC Ha TKAaHMHY MiOMETPis IPU3BOAUTD 1O
30iIbIIE€HHS aMILIITYY Ta TPUBAJIOCTi CIIOHTAHHUX CKOPOYEHb, IIPOTE 3MEHIIYE iX 4aCTOTy Ta opyulye ¢asu
CKOPOYEHHSI-P03CJ1abyieHH. Briepiie BCTaHOBJIEHO, 1[0 CUCTEMHA €KCIIEPUMEHTaIbHA €HJIOTOKCEMIs (BBEI€HHS
JITIC y no3i 3 Mr/Kr) Cipu4MHsI€ TinepuyyTIuBiCTb MiIOMETPIis 1O OKCUTOLMHY. Lle posiBisieTbCsl Y 3HAYHOMY
[IOCUJIEHHI aMIUIITyiu CKopodeHs (y 3,1 pa3a) Ta migBuieHHi 6a3anbHOro TOHyCy. [I0SICHEHHSIM LBOTrO (PAKTY €
cyTTeBe 30inblIeHHs y 4,6 pasa ekcrpecii MPHK okcutounnosux peuentopis (OXTR). [Topsiz 3 1M BUSIBIEHO
iHTeHcudiKallilo OKMCHOTO CTPeCy: MIBUAKICTb YTBOPEHHS CYIIEPOKCUIHUX pafuKaiB 36inbmniacs y 2,5 pasa, a
BMICT IIPOJYKTiB IEPEKMCHOTO OKVCHEHHS JIiNiAiB (4i€eHOBUX KOH'IOraTiB) — y 4 pa3u. Bysio BusBI€HO gucbanaHc y
CHCTEMi OKCUJy a30Ty: IPUTHIiYE€HHSI KOHCTUTYTUBHOrO cuHTe3y NO Ha TJ1i 3Ha4HOI akTuBalii inaynubensHoi NO-
cunrasu (iNOS y 3,7 pasa). LlikaBum ¢pakToM € BUSBJIEHHS peakliii OpraHi3my y BiZilIOBib HA TOKCUYHUI BIIJINB
JlinonoJicaxapuay: 36iJIbII€HHs eKCIIpecii aHTHOKCUAaHTHOTO GepMeHTY KaTasnasu, H2S-cuHTesyodoro GpepmMeHTy
LMcTaTioHiH-0-71ia3u Ta cybogunui Kir6.1 ATO-uyTamBux KanieBUx KaHailis. [IpoTe nux pecypciB BUSIBUIIOCS
HEJIOCTATHBO JIJIS CTPUMYBaHHSI IAaTOreHHO] i sinomnosicaxapuny. ¥ po60Ti 3aCTOCOBAHO Taki Migxonu AJist
3ano6iraHHs MiABUILEHHIO CKOPOTIMBOCTI MioMeTpis 3a Aii sinonosicaxapuny. BBeleHHs! eK30IreHHOTO IJIyTaTioHy
(52 Mr/kr) mo Ta micsig iH'ekuii inonosicaxapyy ajno 3MOry Maike IOBHICTIO HiBeJIIOBaTH HETaTUBHUI BILJIMB
€HI,0TOKCUHY. ['7TyTaTioH HopMmasidyBaB ekcrpecito reHa OXTR, BinHOBUB 6a1aHc NO-CUHTa3 Ta CTabinizyBas
IIOKA3HUKU CKOPOTJIMBOI aKTUBHOCTI 4O KOHTPOJIbHUX 3HAa4€Hb. BukopucranHs aktuBaropa ATO-4yTamBux
KaJlieBUX KaHaJliB (pJIOKaJIiHYy Ha TJIi B)KE€ PO3BUHYTOi €HJOTOKCEMIi IPOJEMOHCTPYBaIO €(PEKTUBHUN PEIaKCYyI0unil
edekr. OyokaniH (10 MKMOJIb /1) IPUTHIYYBaB OKCUTOLMHIHAYKOBAHY TilI€PaKTUBHICTD Y IIYPiB 3
€KCIIEPUMEHTAJIbHOIO €HIOTOKCEMIEI0, 3MEHIIYIOYY IIPUPICT aMIUIITyIX CKOPOY€eHb Ha 122% Ta yacToTy Ha 47%.
HaykoBa HOBM3Ha Ta NNPAaKTWYHE 3HAYEHHS. Briepie KOMIJIEKCHO ONKMCAHO MEXaHi3M, 3a SIKUM 6aKTepianbHUN
€HJIOTOKCHH MiIBUIIY€ YyTIUBICTh MAaTKU 4O OKCUTOLMHY Y€PE3 MOAYJIAL{I0 €eKCIIpecii reHiB Ta OKCUAATUBHUI
ctpec. loBesieHO poJib ryTaTiony Ta AT®-4yTiInBUX KalieBUX KaHAJIB K 3aXMCHUX JIAHOK y MiomeTpii MaTKu.
PesysibTaTt pO60OTH CBi4aTh PO NEPCIEKTUBHICTh BUKOPUCTAHHS aHTUOKCUIAHTIB Ta akTUBATOPiB ATO-4yTinBUX
KaJlieBUX KaHaJiB 1J1s1 NpOQiNIakKTUKY PenpOoLyKTUBHUX NIOPYLIEHD, CIPUYMHEHUX iHPEeKLiHUMU areHTaMU.
Marepianu gucepTauii MOXXyTb OyTH iHTErpOBaHi B KypcH ¢iziosorii, 6ioxiMii Ta aKymepcTBa, a TAKOX CTaTU 623010

17151 pO3pOOKM HOBUX (PapMaKOJIOTiYHUX IIPENaparis.

2. Preservation of the physiological function of the mammalian uterus is a critical condition for ensuring the
reproductive capacity of the organism, an important part of which is the spontaneous contractile activity of
smooth muscle cells (SMCs) of the myometrium. One of the factors that disrupts the function of the myometrium
is lipopolysaccharide, a structural component of the wall of gram-negative bacteria. This endotoxin triggers a
cascade of inflammatory reactions through Toll-like receptors (TLRs), leading to oxidative stress, mitochondrial
dysfunction, and changes in the signalling pathways of regulatory molecules, such as oxytocin. Since oxytocin is a
key regulator of labour, studying changes in uterine sensitivity to it under conditions of endotoxemia is critically
important for understanding the pathogenesis of preterm labour and developing new therapeutic strategies. The
work aimed to investigate the sensitivity of the rat uterine myometrium to oxytocin in terms of contractile activity
and oxytocin receptor expression under conditions of lipopolysaccharide-induced experimental endotoxemia, and
to assess the effectiveness of pharmacological approaches to prevent and correct the identified disorders. The
work used a comprehensive approach using physiological methods (strain-based measurement of contractions of
isolated myometrial strips ex vivo), molecular genetic (Real-time PCR and reverse transcription for gene
expression analysis), biochemical (determination of oxidative stress markers, NO synthase activity and hydrogen
sulfide content), as well as statistical processing of the results using Excel and Origin 7.0. In ex vivo experiments, it



was shown that the direct effect of LPS on myometrial tissue leads to an increase in the amplitude and duration of
spontaneous contractions, but reduces their frequency and disrupts the contraction-relaxation phases. It was first
established that systemic endotoxemia (administration of LPS at a dose of 3 mg/kg) causes hypersensitivity of the
myometrium to oxytocin. This is manifested in a significant increase in the amplitude of contractions (by 3.1 times)
and an increase in basal tone. The explanation for this fact is a significant increase of 4.6 times in the expression of
oxytocin receptor mRNA (OXTR). Along with this, an intensification of oxidative stress was detected: the rate of
formation of superoxide radicals increased by 2.5 times, and the content of lipid peroxidation products (diene
conjugates) by 4 times. An imbalance in the nitric oxide system was detected: inhibition of constitutive NO
synthesis against the background of significant activation of inducible NO synthase (iNOS by 3.7 times). An
interesting fact is the detection of the body's response to the toxic effects of lipopolysaccharide: an increase in the
expression of the antioxidant enzyme catalase, the H2S-synthesizing enzyme cystathionine-o-lyase, and the Kir6.1
subunit of ATP-sensitive potassium channels. However, these resources were insufficient to restrain the
pathogenic effect of lipopolysaccharide. The following approaches were used in the work to prevent and restore
myometrial contractility. The introduction of exogenous glutathione (52 mg/kg) before and after
lipopolysaccharide injection made it possible to almost completely eliminate the negative effect of endotoxin.
Glutathione normalized the expression of the OXTR gene, restored the balance of NO synthases, and stabilized the
indicators of contractile activity to control values. The use of the ATP-sensitive potassium channel activator
floccalin against the background of already developed endotoxemia demonstrated an effective relaxing effect.
Flocalin (10 pmol /L) inhibited oxytocin-induced hyperactivity in rats with experimental endotoxemia, reducing the
amplitude of contractions by 122% and the frequency by 47%. Scientific novelty and practical significance. For the
first time, the mechanism by which bacterial endotoxin increases the sensitivity of the uterus to oxytocin through
the modulation of gene expression and oxidative stress is comprehensively described. The role of glutathione and
ATP-sensitive potassium channels as protective links in the uterine myometrium is proven. The results of the work
indicate the prospects for the use of antioxidants and activators of ATP-sensitive potassium channels for the
prevention of reproductive disorders caused by infectious agents. The materials of the dissertation can be
integrated into courses in physiology, biochemistry and obstetrics, as well as become a basis for the development
of new pharmacological drugs.
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