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Pedepar:

1. luceprarnis npucBs4YeHa NOCiIKEHHIO MOJIEKYJISIPHUX Ta KJIITUHHUX MEXaHi3MiB Jii HAHOCTPYKTyPOBaHOTO
IioKCcHly TUTaHy Ha 30yIPKEHHS-TaJIbMyBaHHS IJ1afiecHbKUX M'a3iB (M) Ta TAMK-epriyHy peryJsiiio remoguHaMiku
mypis. [IpoBegeHnit METOLOM aTOMHO-€EMICIIHOI CIIEKTPOMETPIi €JIEMEHTHUI aHaJli3 BiCLLepaJIbHUX IT1aJeHbKUX
Mg3iB, OpraHiB 11ypiB, HAaBaHTA)XEHUX IHTParacTpabHO CyCIeH3i€lo AioKkcuay TuTany (21 + 5) HM 1okasas, 110
Han6inbma kymyssyis Ti BinoysaeTbest B 'M mutyHky, caecum. Lle cynpoBoKy€eTbCsl 3BMiHaMU ME€XaHOKIHETUYHUX
napamerpis, ingekcisB MU Ta AU CHOHTaHHUX CKOPOY€Hb, HATIPSIMOK Ta BEJIMYMHA SIKUX BU3HAYa€ThCS
0COOJINBOCTSIMU MEXaHi3MiB iX efiCMEeKepHOI aKTUBHOCTI Ta TPUBAJIICTIO HABAHTAXKEHHS HAHOMaTepiasoM. B

Pe3yJIbTaTi eKCIIePUMEHTAJIbHUX JIOCTII)KeHb BCTAHOBJIEHO TaKOXX, 1110 32 yMOB in vivo TiO2 (21 + 5) HM Mopyioe



XOJliHepriyHe Ta BUKJIMKaHe K+-iHIyKOBaHOIO Jenospusaliiero MeMOpaHy IriaieHbKOM 130BUX KIiTUH (CMK)
36ymkeHHs ['M 1u1yHKy, caecum, 3Ha4HO MiICUIIIOI0YM HOPMOBAaHY MaKCUMaJlbHY IIBUAKICTb €HEPTro3aIexXHOI
CKJIaJIOBO] rinepkKasieBoi Ta BUKJINKAHO] aljeTUIXK0IiHOM (AX) KOHTPAKTypH. 3a LIMX XK€ YMOB 3HAUHUM IOPYLIEHHSIM
KiHeTUKU (OPMYBAHHS SIK TOHIYHOTO, TaK i ()a3HOT0 KOMIIOHEHTIB CKOpOo4eHHs1 'M MioMeTpilo, BUKJIMKAHOTO
OKCHUTOLIMHOM, CyIpoBopKyBasachk fis TiO2 (21 + 5) M. Biiokatopu AT® - 3aye>kHOI IPOBiAHOCTI I71a3MaTUYHO]
MembpaHu Ta MmeMOpaHu MiToxoHapiit 'MK miomeTpito no ionis K+ rnibenkiamiz ta S-rizpoxkcugekanoar (in vitro)
He yCyBaJIi FaJIbMYyIOUnii BIIJIMB CyCIIeH3ii HaHOMaTepialy Ha MexaHi3Mu (POpMyBaHHS TOHIYHOI CKJIa[IOBO]
CcKopo4eHHs ['M, BUKJIIMKaHOTO LM TOPMOHOM. BCTaHOBJIEHO, 110 32 KYMYJISTUBHOI Aii CyCreHsii giokcumy TUTaHy
(21 + 5) HM, (4 - 8) M Ta (1 - 3) HM in vitro 3MiHIOETbCSI CTPYKTYPA, KiHETHKA LIMKJIiB CIOHTAaHHUX CKOPOY€Hb,
rinepkasieBoi, alleTUIIXKOJIIHOBOI KOHTPAKTYP [JIaJleHbKUX M'SI3iB IIJIYHKY, 32 BEJIMYMHOIO Ta HAIIPSIMKOM 3aJIEXKHUX
Bif] po3Mipy HaHOMaTepiainy. [IpoBeieHNn MOJIEKYJISIPHAN TOKIHT HaHO4YaCTMHKU TiO2 3 M2 MyCKapMHOBUM
PELENTOPOM I10KA3aB BiICYTHICTb CIIiJIbHUX 3 AX CaiiTiB 3B'3yBaHHSI, [IPOTE iCHy€e MOXJIMBICTb YTBOPEHHSI 3B'SI3KiB 3
IIeBHUMU aMiHOKUMCJIOTaMU CalTy 3B’13yBaHHS MOT0 ajlocTepUuyHOro monyssropa LY2119620, mo 6yzae BIIMBaTU Ha
CIIOPiIHEHICTb LIbOTO peLeNnTopa N0 OPTOCTEPUYHUX JIiraHIiB, 6JI0KYIOUM iX BXif, y OpTOCTEPMYHUI caiT. Illogo
MYCKapMHOBOTrO XOJiiHOpeLentopa M3 Turly, TO TyT MOXYTb MaTU MiClie¢ KOHKYPEHTHI BiIHOCMHU 3a Micud
3B'I3yBaHHS JiOKCUAY TUTAHY Ta aLleTUJIXOJIiHY B MEXKaxX CaiTy. BCTaHOBJIEHO TaKOX, IO HiOKCU[, TUTaHy (21 + 5) HM
ycyBae TpaHc(popMOBaHe HIKOTUHOM M2 penjentop-3ajexHe ooMexkeHHs HanxomkeHHs Ca2+e o 'MK caecum nin
4ac XOJIiHepriyHOTro 30yKEHHS Ta IPUTHidye BUKJIMKaHe HIKOTUHOM Ha (OHi Aii ricTaMiHy CKOPOY€HHSI I1ale HbKAX
M’g3iB caecum Ta MWIIYHKY. [IpoBeieHi nocigKeHHs rokasany, mo Mikpoin'exuii aronicra TAMKB penenTopis
baxynodeHy y MenyJispHi KapAioBacKyJsipHi siipa HOPMOTEH3UBHUX 1YPiB CYyIIPOBOJKYBaJIMCh PO3BUTKOM Tillo- Ta
rinepTeH3MBHUX peakliil. B po6oTi CKOHCTPYIOBaHO CTPYKTYpPy OBHOPOo3MipHOro peuentopa 'AMKB Ta nokasaho,
o cTabinizalis Kommiekcy 6akinoQpeH-peLenTop BinoyBaeThCs 32 paXyHOK €JIeKTPOCTATUYHUX Ta KaTiOH-TT-
€JIEKTPOH B3a€MOIill; yTPUMAaHHS TaKOTO KOMILIEKCY BIIPOJOBK MOJIEKYJISIPHOI IMHAMIKY CTAaHOBUTH He MeHIIe 100
Hc. BcTaHoBIEHO TakoX, 10 MIKpOiH'eK1ii cycnieHsiit HaHOCTpYKTypoBaHoro TiO2 B MeLyJIpHi sigpa l0BracToro
MO3KY IIPU3BOJSITh 10 3MiH apTePiaJIbHOrO TUCKY Yy IyPiB, BEJIMYMHA Ta HANIPSIMOK SIKMX 3QJI€5KaJIU Bifi KOHLEHTpallii
Ta CaiTy 10ro BBeIEeHHS. [IpoBeieHnI MOJIEKYJIIPHUIN JOKIHT [I0Ka3aB YOTUPHU ITOTEHIITHO MOXKJIMBI CaliTU
3B's13yBaHHs TiO2 3 excTpalesosspHolo yacTuHow cybonuHuli TAMKBIa peuentopa TAMKB, nBa 3 sikux

CHIBIIQZAIOTh 3 CANTOM 3B'13yBaHHs 6aKkodeHy 3 IMM PeLielITOPOM 3a JIOKaslizalji€lo Ta aMiHOKUCIOTHUM CKJIAZIOM.

2. The thesis is devoted to the study of molecular and cellular mechanisms of action of nanostructured titanium
dioxide on the excitation-inhibition of smooth muscles (SM) and the GABA-ergic regulation of rats’ circulatory
function. The atomic emission spectrometry analysis of the rats visceral smooth muscles and organs intragastrally
burdened with a titanium dioxide suspension (21 + 5) nm showed that the greatest cumulation of Ti occurs in the
stomach, caecum SM. This is accompanied by changes in mechanokinetic parameters, MU and AU indices of
spontaneous contractions, the direction and magnitude of which are determined by the peculiarities of the
mechanisms of their pacemaker activity and the duration of the burdening with nanomaterials. It was also
established that under in vivo conditions, TiO2 (21 + 5) nm modulates cholinergic excitation and excitation induced
by K-induced membrane depolarization of smooth muscle cell membrane (SMC) of SM of the stomach and
caecum, greatly enhancing the normalized maximum velocity of the energy independent component of high
potassium and acetylcholine (AC) induced contracture. Under the same conditions, the action of TiO2 (21 + 5) nm
was accompanied by a significant violation of the kinetics of the formation of both the tonic and phase
components of the myometrium SM contraction caused by oxytocin. Hlibenclamide and 5-hydroxydecanoate - the
blockers of ATP-dependent conductivity of plasma membrane and mitochondrial membrane of myometrium SMC
to K+ ions - (in vitro) did not eliminate the inhibitory effect caused by nanomaterial suspension on the mechanism
of formation of the tonic component of SM, caused by this hormone. It was established that in vitro the cumulative
effect of titanium dioxide suspensions (21 + 5) nm, (4-8) nm and (1-3) nm changes the structure and kinetics of
spontaneous contraction cycles of high potassium and acetylcholine contractures of the stomach smooth muscles,
size and direction of which depends on the nanomaterial size. The molecular docking of TiO2 nanoparticle with M2
muscarinic receptor showed the absence of common binding sites with acetylcholine, however, it is possible that



TiO2 forms the bonds with some amino acids of the binding site of M2 receptor allosteric modulator LY2119620,
and it will be effect on the affinity of this receptor to orthosteric ligands blocking their entry into the orthosteric
site. Concerning muscarinic M3 type cholinergic receptor, there may be competitive relationships between
titanium dioxide and acetylcholine for the binding within the site boundaries. It was also determined that titanium
dioxide (21 + 5) nm eliminates the nicotine-transformed M2 receptor-dependent restriction of Ca2+e entrance in
the SMC caecum during cholinergic excitation and suppresses nicotine-induced contraction of the caecum
smooth muscle and stomach against the action of histamine. Our studies have shown that microinjections of
baclofen - the GABAB receptor agonist - into the medullary cardiovascular nuclei of normotensive rats were
accompanied by the development of hypo- and hypertensive reactions. In this work, the structure of the full-
length GABAB receptor was reconstructed and it was shown that the stabilization of the baclofen-receptor
complex occurs due to electrostatic and cation-n-electron interactions; the holding of such a complex during
molecular dynamics is not less 100 ns. It was also established that microinjections of nanostructured TiO2
suspensions into the medullary nuclei of the medulla oblongata lead to changes in rats blood pressure, the
magnitude and direction of which depended on the concentration and site of its introduction. Conducted
molecular docking showed four potential binding sites of TiO2 to the extracellular part of the GABAIA subunit of
the GABAB receptor, two of which coincide with the binding site of baclofen with this receptor by localization and
amino acid composition.
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