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Pedepar:

1. XBopob6a IlapkincoHa (XI1) — 1e HelipoZereHepaTUBHE 3aXBOPIOBAHHS, 110 XapaKTE€PU3YETHCSI BTPATOIO
nodaminepriunux (DA) HelpoHiB B substantia nigra pars compacta. HeMOTOpHi CHMIITOMHU NPOSIBIISIIOTHCS e 3a 20
POKIB 10 MOYATKy KJIACUYHUX MOTOPHUX cuMNTOMIB XII. TRP poanHa iOHHUX KaHaiB MOKe OYTH IOB'sI3aHa i3
PO3BUTKOM HeMpoereHepaTUBHUX XBOpoO (y Tomy uncyi i XIT). TRPV4 kananu 6epyThb yyacTb y OPYLIEHHI
6ap’epHoi pyHkuii KT, npuraiyeHHi CKOpPOTIMBOi aKTUBHOCT] TOBCTOI KMIIKY Ta 3aTpuMLi gedekauii. [JucyHkuis
TRPMS8 nop’d3aHa 3 pO3BUTKOM 3allaJIbHUX [IPOLECIB B OPraHi3Mi, IPUTHIYE€HHI CKOPOTIMBOI aKTUBHOCTI
KULIeYHHKa. TOMy METOI0 AMCepTaLiliHOTO OCiIKeHHS 6YJI0 BCTAHOBJIEHHS pesieBaHTHOI Mmogerti XIT nis

BMBYEHHSI MEXaHi3MiB NTOPYIIEHHSI MOTOPHO-€BaKyaTOPHOI i 6ap’epHoi ¢yHKIii KumeyHuka ta posii TRPV4 it TRPMS



iOHHUX KaHaJiB y HUX. [ BAKOHAHHS pOOOTH BUKOPUCTOBYBAJIM HACTYIIHI METOAU JOCIIiI)KEHHS: CTePEOTaKCUYHI
onepauii gys mozemoBanHs X1, TOBeIiHKOBI TECTH, BECTEPH-0JI0T, iMyHOTiCTOXiMisl, PisiosoriunHi MeToau, MeTor,
6aKkTepiosoTiYHMX MOCIBIB, 6i0XiMiuHiI MeToAM, METOAM BapialliliHoi cTaTuCcTUKY. Hamu Bnepiie mokasaHo, 1o 3a
LPS- i 6-OHDA-MmogenboBaHoi XI1 y mypiB Ta poTeHOHOBOI Mogesi XIT y Mulei, cnocTepiratloTbesi PyHKIIOHAIbHI
posnagu cekperomotopHoi ¢yHKUii LIIKT, mpoTe Hanpsm po3nanis came 3a 6-OHDA-mopzeni y mypis Ta
poTeHoHOBOi Mozeni XITy Mmuiieit Binnosifae kaiHiyHoMy nepebiry XI1. Uepes 7 mics1iB nmicist MoJesoBaHHS 6-
OHDA-XII 1noka3HMKY [TOBEIIHKOBMX Ta IOKOMOTOPHUX PEaKLii CTaBaJy MEHII BUPA3HUMMU B IIOPiBHSAHHI 3 1-M.
Yepes 7 micauis y mypis 3 XII 36ispI1yBasacst Maca Tijia, KiJIbKiCTb CIIOSKUATO] iXi, KiJIbKiCTb JIAKTO30TI03UTHBHOI
E.coli Ta 3HMKana nakro3oHeratuBHa E.coli, 3MeHIIyBanacs MBUAKICTh KUIIKOBOTO TPAH3UTY B [TOPIBHSIHHI 3
KOHTpoJieM. Uepes 7 micsauis nicys mogentoBaHHs 6-OHDA-XII Takox crioctepirasucs sIKiCHi 3MiHU IJIiKOIIPOTEiHIB
cnu3y. Hamu 6ys10 nokasaHo 2-KpaTHe 3meHueHHs piBHs TH, 3HukHeHHSa TRPMS i 2-kpatHe 36inbmenHs TRPV4
ioHHMx KaHasiB y ToBcTil knmui mypis. TH-, TRPV4- Ta TRPM8-no3uTuBHE 3a6apBI€eHHS JIOKAi3yBa1oCs
arikajbHO Ha eNiTesioLuTaxX TOBCTOI KMIIKY ypiB. AKTuBalist TRPV4 aronicrom GSK1016790A (0,3 MKM)
IIPU3BOJMJIA IO 3HKEHHSI MaKCUMAaJIbHOTO MKy CKOPOU€HHSI Ta IJIOLi CKOPOYEHHS i30IbOBAHOI AiJITHKU TOBCTOI
KMLIKY, 8 TakKoXK npurHidveHHst KCl-cTuMyb0BaHOI CKOPOT/IMBOI aKTUBHOCTI I71aZle HbKOM'SI30BUX Tpernaparis
TOBCTOI KNIKY 11ypiB 3 6-OHDA-XII. AktuBaniss TRPMS8 kanasniB meHtosnom (100 MmxM) Ha ¢oHi 1ii kapb6axosiHy He
IIPU3BOJMJIA 10 3MiH B MAaKCUMaJIbHOMY IIilli CKOPOUYEHHSI Ta IJIol il KpUBOIO. AHAJIOTIYHUI e(EKT CIIoCTepiraBcs
y mypiB 3 6-OHDA-XII. BigbyBanacs TeHIeHIIis 10 3HMKEHHS aMILIITyJy CKOPOYEHb CMY>KOK IJIafleHbKAX M'S3iB
TOBCTOI KULIKY 1ypiB 3 6-OHDA mogesmo 3a aktusauii TRPMS8 kanasiB meHTos1oM. Y mypiB 3 6-OHJJA-XII
CIIOCTepiraBcst HYDKYMI piBeHb ceKpellii ioHiB y BiZilIOBilb HA CTUMYJIIOBAJIbHUMN e(eKT KapOaxoJliHy, a TaKoX
TEHJEHLiM [0 MiABUIIEHHS TPAHCENTeNiaabHOI IPOHUKHOCTI. Y mypiB 3 6-OHJIA-XIT aronict TRPV4 kaHaiB He
BIIJIMBAB Ha 6a3a/IbHUN €JIEKTPOTE€HHUY TPAHCIIOPT iOHiB, IPOTE MPUTHIYYBaB CTUMYJIIOBAJIBHAN €(EeKT
Kapb6axosiny. BBegeHHst aronicty TRPMS8 ioHHMX KaHaJliB MEHTOJIY He BUKJIMKAJIO 3MiH y IIOKa3HUKAx 6a3ajIbHOTO
CTPYMY KOPOTKOTO 3aMUKaHHsI B 000X JOCJiIPKyBaHUX rpynax. Y mypis 3 6-OHIA-XII Takoro epekTy Mu He
criocrepiranu. Beepenns C60 ¢pynepenis (C60FAS): nonepemxano 6-OHDA-3yMmoBieHe pyiiHyBaHHSI DA HEMPOHIB y
cepeIHbOMY MO3KY, 110 Bio6paskasnocs y 6inbiiiil iHTeHCUBHOCTI 3a6apeieHHs TH y cepeHbOMYy MO3KY LIypiB ¥
nopiBHsHHI 3 rpynoo 6-OHDA+SPS; 3H1KyBasio piBeHb TPUBOXHOCTI Y 11ypiB 3 XII; 3) mokparyBaao XapuoBy
[IOBEJiHKY; BiJHOBJIIOBAJIaCh IBUAKICTb TPAH3UTY Ta PiBEHb CTUMYJIBOBAHOI Kap0axoiHOM MOTOPHOI aKTUBHOCTI
ToBcTOi KKy mypis 3 XII. [Ipore, BBegeHHa C60FAS mano no6iyHi Hacainky: HakonndeHHss C60FAS yacTHHOK y
HiAUUTYHKOBIN 3a7103i; minBuLieHHS QaroyuTapHOi aKTUBHOCTI IIEPUTOHEAJIbHUX MAaKpO(ariB; JIerkuil 3CyB y
AHTHOKCUIAHTHO-TIPOOKCUIAHTHIN CUCTEeMi MO3KY i3 OiJIbII IJIMOOKUM HETaTMBHUM BIVIMBOM Ha CUCTEMY
ryyTaTtiony. lle Moxke CBiIYMTH PO TOKCUYHY 1106iyHy 1ii C60FAS i nOBMHHO 6yTH BpaxOBaHO MPU IIPOBEAEHHI
[OA/IBIINX NTOCTIiIKEHD Mmoo 3actocyBaHHS C60FAS nyis mikyBaHHs XI1. Takum 4uHOM, y po6OTi 6yJ10 TOKA3aHoO,
o 6-OHDA, LPS ta poreHoHoBa mogesi XI1 cynipoBoaXytoThes posnagamu 3 6oky IKT. 6-OHDA mogens XITy
1IypiB € peJIeBaHTHOIO [0 KJiHiYHOro nepebiry XI1, a posnaau 3 60ky IIKT BigTBOPIOIOTECS HABITh Y BifaleHHi
TepMiHH micss mopemoBaHHs; TRPV4 ta TRPMS ioHHI KaHanu 3ay4yeHi B IaTOreHe3i CeKPETOMOTOPHOI (PYHKLi
KuieyHuka 3a 6-OHDA mogeni XI1 y mypiB, a onocepenKoBaHi HUMU PEryJsSTOPHI IIJISIXU [OPYIIEH]i; BOOHUN
po3unH C60FAS € nepCcrneKTUBHUM [1J1s1 KOMILJIEKCHOTO BiTHOBJIEHHS LIEHTPAJIbHUX CUMIITOMIB XII Ta MOTOPHOI

dynkuii HIKT 3a XI1, npoTte nposiBisie TOKCMYHUI NI06IYHMI eeKT Ha mypsidiil mogesi 6-OHDA-XII in vivo.

2. Parkinson's disease (PD) is a neurodegenerative disease characterized by the loss of dopaminergic (DA) neurons
in the substantia nigra pars compacta. Non-motor symptoms appear 20 years before the onset of classic motor
symptoms of PD. The TRP family of ion channels may be associated with the development of neurodegenerative
diseases (including PD). TRPV4 channels are involved in the disruption of the barrier function of the
gastrointestinal (GI) tract, suppression of the contractile activity of the colon, and delay in defecation. TRPM8
dysfunction is associated with the development of inflammatory processes in the body, suppression of the
contractile activity of the intestines. Therefore, the aim of the dissertation research was to establish a relevant
model of PD for studying the mechanisms of impaired motor-evacuatory and barrier function of the intestine and
the role of TRPV4 and TRPMS ion channels in them. The following research methods were used to perform the



work: stereotaxic operations for PD modeling, behavioral tests, western blot, immunohistochemistry, physiological
methods, the method of bacteriological cultures, biochemical methods, methods of variational statistics. We have
shown for the first time that LPS- and 6-OHDA-PD in rats and the rotenone model of PD in mice show functional
disorders of the secretory-motor function of the GI tract, but the direction of disorders is specific to the 6-OHDA
model in rats and the rotenone model of PD in mice corresponds to the clinical course of PD. 7 months after
modeling 6-OHDA-PD, indicators of behavioral and locomotor reactions became less pronounced in comparison
with the 1st. After 7 months, the body weight, the amount of food consumed, the amount of lactose-positive E.coli
and the disappearance of lactose-negative E.coli, and the speed of intestinal transit decreased compared to the
control. Qualitative changes in mucus glycoproteins were also observed 7 months after modeling 6-OHDA-PD. We
showed a 2-fold decrease in the level of TH, the disappearance of TRPM8 and a 2-fold increase in TRPV4 ion
channels in the colon of rats. TH-, TRPV4- and TRPM8-positive staining was localized apically on the
epitheliocytes of the colon of rats. Activation of TRPV4 with the agonist GSK1016790A (0.3 uM) led to a decrease in
the maximal peak contraction and contraction area of the isolated colon section, as well as inhibition of KCI-
stimulated contractile activity of colonic smooth muscle preparations of rats with 6-OHDA-PD. Activation of
TRPMS8 channels by menthol (100 pM) against the background of carbachol action did not lead to changes in the
maximal peak of the contraction, as well as the area under the curve. A similar effect was observed in rats with 6-
OHDA-PD. There was a tendency to decrease the amplitude of the contractions of the smooth muscle strips of the
colon of rats with the 6-OHDA model upon activation of TRPM8 channels by menthol. Rats with 6-OHDA-PD
showed a lower level of ion secretion in response to the stimulatory effect of carbachol, as well as a tendency to
increase transepithelial permeability. In rats with 6-OHDA-PD, the TRPV4 channel agonist did not affect the basal
electrogenic transport of ions, but inhibited the stimulating effect of carbachol. The administration of menthol did
not cause changes in the parameters of the basal short-circuit current in both studied groups. We did not observe
such an effect in rats with 6-OHDA-PD. Administration of C60 fullerene (C60FAS): prevented 6-OHDA-induced
destruction of DA neurons in the midbrain, which was reflected in a greater intensity of TH staining in the
midbrain of rats compared to the 6-OHDA+SPS group; reduced the level of anxiety in rats with PD; improved food
behavior; the rate of transit and the level of carbacholin-stimulated motor activity of the colon of rats with PD
were restored. Administration of C60FAS had side effects: accumulation of C60FAS particles in the pancreas;
increase in phagocytic activity of peritoneal macrophages; a slight shift in the antioxidant-prooxidant system of
the brain with a more profound negative effect on the glutathione system. This may indicate a toxic side effect of
C60FAS and should be considered in further studies on the use of C60FAS in the treatment of PD. Thus, the paper
showed that 6-OHDA-, LPS- and rotenone models of PD are accompanied by disorders from the GI tract. The 6-
OHDA model of PD in rats is relevant to the clinical course of PD, and disorders from the GI tract are reproduced
even in distant terms after modeling; TRPV4 and TRPMS ion channels are involved in the pathogenesis of intestinal
secretomotor function in the 6-OHDA model of PD in rats, and the regulatory pathways mediated by them are
impaired; the aqueous solution of C60FAS is promising for the complex recovery of central symptoms of PD and
the motor function of the GI tract in PD, but it shows a toxic side effect in the rat model of 6-OHDA- PD in vivo.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHuii npiopuTeTHUH HaNpsIM iHHOBALLiMHOI AisJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-T€XHiYHa) IPOAYKILis:

ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:



OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. TonctanoBa 'anHa MuKoJaiBHa

2. Tolstanova Hanna M.

KBasigikamis: 1. 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JonaTkoBa iHdopmais:

IloBHe HaliIMEeHYBaHHS IOPHAHYHOI OCOOH:
Kop 3a €IIPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Bexuiu Tersana OnexkcangpiBHa

2. Veklich Tetiana O.

KBasigikamis: 1. 6. 1., 03.00.04
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanis:

TloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma By1acHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. Kanayntok Jlinig I'puropisna

2. Kalachniuk Liliia H.

KBasigikamis: 1. 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Inmbamok Osnbra BosogumupisHa

2. Tsymbalyuk Olga V.

KBasigikanis: 1. 6. 1., 03.00.02
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inHpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImentTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Pynuk Mapis IletpiBHa
2. Rudyk Mariia P.

KBasigikanis: . 6. 1., 03.00.09
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH pajgu

Byache IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisSIIBHOCTI

Hypumenko Harasisg €BreHiiBHa

Hypumenko Haraig €sreHiBHa

IOpuenko T.A.



