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Pedepar:

1. Slmpa eyKapioTMYHUX KJIITHH OTOYEHi IBOIIapOBOI0 000JIOHKOIO, sIKa CKJIaJla€ThCsl i3 30BHIIIHBOI Ta BHYTPIIIHbOI
memoOpaH. Kpim cTpyKTypHUX 6i/IKiB i i€ pHUX NIOP, Y CKJIai sSiIepHOI MEMOpaH/ MOXKHA Bif]3HAUYNUTHU HasIBHICTD
inosuton-Tpudocdatuux (IP3R) ta pianoguHoBux KaHaiiB (RyR), Ca2+-AT®da3zu, a TakoX KaslieBi Ta XJIOpPHi KaHAJIU.
OnocepepnkosaHe IP3R Ta RyR BuBinbHeHHs CaZ+ 3 KIITUHHUX JEI0, 30KPEMA, 3 €HIOIUIa3MAaTUYHOTO PETUKYIIYMY
(ETTP) Ta nepuHyKJI€apHOro POCTOPY, 00’€IHAHUX MK CO0010, CYIIPOBOJIKYETHCSI 3MiHOIO €JIEKTPOXiMiYHOTO
rpajiieHTy Ta HaOIKEeHHSIM MeMbpaHHoro norexuiany EINP go piBHOBakHOro norexHniany Ca2+, mo npoTuiie
[I0/IA/IbIIIOMY BUBIJIbHEHHIO LMX i0HiB. KoMiieHcanis 3MiHu 3apsimy memb6panu mif 4ac pyxy Ca2+ i3 gero

3a6€311e4y€eThCsl OJHOYACHMM TOKOM ITO3UTHBHO 3apPSIKEHUX i0HIB y IPOTUIIEXXHOMY HAIIPSIMKY, BCEPEAVHY



PETUKYJIyMY Ta [IEPUHYKJIEAPHOTO IPOCTOPY. BogHoUac, NONpY BaXJINBICTh TAKOTO IPOTUTOKY AJis Ca2+-
OIIOCEPENKOBAHOI BHYTPITHBOKJIITUHHOI CUTHAI3allii, HA JAaHMI MOMEHT 3aJIMIIAETHCS JUCKYCITHUM, SIKi KaHAJIN
fioro 3a6esmneuyroTs. Ha ix posib 6yJ10 3a1IpOIIOHOBaHO TPUMEPHI BHYTPIlIHbOKJIITUHHI KaTioHHI KaHanu (TRIC-
KaHaJI1) Ta BUCOKOIPOBiJHI KaTioHHi KaHanyu (LCC-kanann). I[Ipu ubomy TRIC-kaHamu € Maibke HENPOBITHUMH [0
ioHiB Cs+, 1110 CTaBUTb I1if] CYMHIB iX y4aCTb Y CTBOPEHHI IIPOTUTOKY [TIO3UTUBHUX 10HIB y €KCIIEPUMEHTAX i3
BUBINIbHEHHAM Ca2+y cepenoBulli i3 3aminow K+ B iuro3osi Ha Cs+. LCC-kaHanu, BOGHOYAC, € IPOBIAHUMU SIK 1O
K+, Tak i go Cs+, 1m0 1,03B0J1s1710 6 iM 3a6e31euyBaT KOMIIEHCATOPHUM CTPYM y IMX YMOBax. KpiM 11bOro, 1iijbHICTh
postamyBaHHs1 LCC-KkaHaliB y siepHil MeMOpaHi KopeJoe 3i minpHicTIo IP3R, 1ogaTKOBO HAITOBXYIOYM HA TYMKY
IIpo iX KoeKcIpeciio Ta nop’sa3aHicTe GyHKLiN. OnHaK, Ionpyu MoXauBy yyacTb LCC-kaHasiB y BuBiibHeHHi Ca2+ 3
KJIITUHHUX Je110, 0COOJIMBOCTI PYHKLIOHYBaHHS Ta MOAYJIALII IMX KaHaJliB 3aJIMIIAl0ThCSl MaJIOBUBYEHUMMU. PaHime
OyJI0 IOKAa3aHo, MO TaKi H-XOJIHOMOIYJIITOPH, K HIKOTMH Ta HEPOTOKCUH 1I, MOXXYTb IPOSIBIISATHU iHTiOyBaJIbHUN
edext mono LCC-kaHaliB, TOXK HayKOBUI iHTepeC CTAaHOBUTD II€PEBipKa TOro, Y4 MPUTAMAHHA NOi0HA Ais i iHmMUMm
CIIOJIyKaM LIbOTO KJIAcy, @ TAaKOXK YU € 1151 3TATHICTb YHIKQJIbHOIO caMe JJ1s1 XOJIIHOMOAYJISITOPIB, 110 MOTJIO 6
HAIITOBXYBAaTU Ha IPUIYIIEHHS PO NOAIOHICTb peryssiuii xoniHopenuenTopis i LCC-kaHaliB, Yu CrloCcTepiraeTbes
TaKOX i B CIIOJIYK, 1110 HAJIEXATh JI0 iHIIMX KJAaciB. I3 ypaxyBaHHSIM 3a3HAUYE€HOTO, METOIO Liiei poboTu 6ys0
OXapaKTepU3yBaTH BILUIMB alpEHOMOYJIATOPIB, @ TAKOK MOIYJISITOPIB HIKOTUHOBUX Ta MyCKapUMHOBUX
xosiiHopenenTopis Ha LCC-KkaHanu sinepHoi MeMOpaHy HelpoHiB [TypkiHbe MO304Ka 11ypiB. BianosigHo 1o
HaBeJIeHOi MeTH, 6yJI0 TOCTABJIEHO 3aBJJaHHA OCIIIATH eseKTpo@isiosoriyni BiactueocTi LCC-KaHamiB 3a [1ii
MOJIYJIATOPIB HIKOTMHOBHUX i MyCKapUHOBMX XOJIIHOPELIENITOPIB, alpEHOPELENTOPIB, @ TAKOX [MOPIBHATY BILJIMB
IOCJIiIKEeHUX CIIOJYK i BUBHAYUTH, SIKi pEYOBUHMU € Hailbinbu epeKTUBHUMU MoAysitopamu LCC-KaHasiB.
O6’extoM pociimpkenHs 6ynu LCC-kaHanu siiepHoi MeMOpanu HelpoHiB [1ypkiHbe MO30uKa IypiB JliHii Wistar, a
IpeIMETOM JOCIIKEHHS — e1eKTpodi3iosnoriuHi xapakrepuctuku LCC-KaHaiB Mif, BIVINBOM MOZLYJISITOPIB
XO0JIiHO- Ta afipeHopeLenTopiB. OCHOBHUM METOJOM [ocimkeHb 6yB patch clamp y kondirypauii nucleus attached
Ta B pe>xxuMi voltage clamp. 3HaueHHs noTeHujiany spepHoi Membpanu ¢ikcyBanu noyeproso npu 040 mB, +40 MB, 060
MB Ta +60 MB, Ta peecTpyBanu iOHHUI CTPYM, IO NTPOXOIUB KPi3b NeTY-AIAHKY. Ha migcrasi oTpruMaHux
peecTpaliil BU3HA4YaJIM TaKi IapameTpu eseKkTpodisiosnoriyHoi aktnBHOCTI LCC-KaHaliB, K aMIUITy1a iOHHOTO
CTPYMY Kpi3b HUX, Ta iX IMOBIpHiCTb NIepebyBaHHs y BiikpuTOoMy cTaHi (Po) 3a BkazaHUX 3Ha4eHb MEMOPAHHOTO
IIOTEHIIjajly B yMOBax KOHTPOJIIO Ta IIPU JOAABaHHI MEKAMUJIaMiH TMipOXJIOpULy, alleTUIIXOJIiH XJI0pULy,
Kap6axoJiH XJ0puay, NaHKypOHill 6poMizy, BEKYpOHiil 6poMifly, aTpomiH cysbdarTy, MiJIoKapIHiH rigpoxaopumy,
niatudisnin rinporaprary, HopeniHedpyH rifpoxiaopuy, erniHedpuH rifpoxaopuy, IPOIPaHOIOI TiAPOXIOPULY
Ta i3onpeHasin rizpoxaopuny. [lincyMoBy0uM i IOPiBHIOIYM CIIOJNYKU Pi3HUX KJIACIB MK CO00I0, MOKHA
KOHCTAaTyBaTH, 10 3-TIOMiX yCiX IOCIIiI)KEHUX PEYOBMH Halle(peKTUBHillle 3MEHIye aMILIITyAy CTpyMy Kpi3p LCC-
KaHaJu NpY 10JaBaHHi y BAHHOUKY 3i 3pa3KOM BEKYPOHill 6pOMif, Ta i30MpeHastiH, a Ipy J0JaBaHHI pe4OBUHU Y
MIMEeTKY — alleTUIIXOJIiH. 3HKEHHS IMOBIPHOCTI BiIKPUTOrO CTaHy LIMX KaHAJIIB IIPU 10JaBaHHi pEYOBUHU Y
BAaHHOYKY € Hal6isblll BUPa)K€HUM [IPY BUKOPUCTAHHI HOpeliHepPUHY, a IPU [0AaBaHHI pO3YMHY Yepe3 MIiNeTKy -
[IpY BUKOPUCTAHHI MTiJIOKapMiHy. B TOM Ke yac MigBUIEeHH aMIUIITyI1 CTPYMY IIPY JOAABaHHI PEYOBMHU [10
BaHHOYKM CIIOCTEPIraeThCs JIMIIEe PY BUKOPMCTAaHHI MEKAMUJIAMIiHY, a IIPYU JOAABaHHI 10 MIMIeTKY — JIMIIe
nnatudininy. 36inemye Po LCC-kaHamiB [1py AoaBaHHi 40 BAHHOYKY TiJIbKY i30IIpeHa’liH, a IpU 3aCTOCYBaHHi

Yepes NeTY-MiNeTKy — TIJIbKY aleTUIXOJIIH.

2. Eucaryotic cells’ nuclei are enclosed by a two-layer envelope, which consists of the outer and the inner nuclear
membranes. Besides structural proteins and nuclear pores, inositol triphosphate (IP3Rs) and ryanodine receptors
(RyRs), Ca2+-ATPases, potassium, and chloride channels can also be present in the nuclear membrane. IP3R- and
RyR-mediated Ca2+ release from the cellular stores, specifically from the interconnected endoplasmic reticulum
(ER) and perinuclear space, is accompanied by the change of the electrochemical gradient, shifting the membrane
potential of ER to the Ca2+ equilibrium potential and hindering further release of these ions. Compensation of the
charge changes during the movement of Ca2+ from the stores is provided by the simultaneous flow of positively
charged ions in the opposite direction, into the reticulum and perinuclear space. At the same time, despite the
importance of this countercurrent for Ca2+-mediated intracellular signaling, it is still debatable which channels



may provide it. Trimeric intracellular cation channels (TRIC-channels) and large-conductance cation channels
(LCC-channels) were proposed for this role. However, TRIC-channels are almost nonconductive to Cs+ ions,
making their involvement in the cation countercurrent arguable in the experiments where Ca2+ release was
observed under conditions in which cytosolic K+ was substituted with Cs+. LCC-channels, meanwhile, are
conductive for both K+ and Cs+, allowing these channels to provide compensatory current under the described
conditions. Moreover, the density of LCC-channels in the nuclear membrane corresponds with the density of IP3R,
suggesting the possibility of coexpression and functional connection. But, despite the probable involvement of
LCC-channels in Ca2+ release from the intracellular stores, the functioning and modulation of these channels
remain understudied. It was previously shown that such n-choline receptor modulators as nicotine and neurotoxin
II exhibit an inhibitory influence on LCC-channels, thus, there is a scientific interest in verifying whether such
effect is intrinsic to the other compounds of this class, and whether this feature is unique to cholinergic receptor
modulators, which could suggest possible similarities in regulation of cholinergic receptors and LCC-channels, or
it may be found among the compounds that belong to other classes too. Taking it into account, this study aims to
assess the impact of adrenergic, as well as nicotinic and muscarinic cholinergic receptor modulators on LCC-
channels of the nuclear membrane of the rats’ cerebellar Purkinje neurons. In accordance with this goal, the tasks
were set to study the electrophysiological properties of LCC-channels under the effects of nicotinic and
muscarinic cholinergic receptor modulators, adrenergic receptor modulators, to compare the influence of the
studied substances, and to identify the most effective LCC-channels modulators. The objects of the study were
LCC-channels of the nuclear membrane of Wistar rat’s Purkinje neurons, and the subject of the study -
electrophysiological properties of LCC-channels under the impact of cholinergic and adrenergic receptor
modulators. The main method employed in the study was patch clamp technique in the nucleus attached
configuration and voltage clamp mode. The nuclear membrane potential was consecutively fixed at 0140 mV, +40 mV,
060 mV and +60 mV, and the currents through the patch site were recorded. Such parameters of the
electrophysiological activity of LCC-channels as the current amplitude and the probability of the channels being in
an open state (Po) were evaluated at the aforementioned membrane potentials under control conditions and after
the application of mecamylamine hydrochloride, acetylcholine chloride, carbachol chloride, pancuronium bromide,
vecuronium bromide, atropine sulfate, pilocarpine hydrochloride, platyphylline hydrotartate, norepinephrine
hydrochloride, epinephrine hydrochloride, propranolol hydrochloride and isoprenaline hydrochloride. When
summarizing the results and comparing the substances with each other, it can be inferred that among all the
researched compounds vecuronium bromide and isoprenaline were the most effective in reducing current
amplitude when applied to the bath with a sample, and acetylcholine - when applied to the patch pipette. The
decrease in open-state probability was the most pronounced in the configuration with the substance added to the
bath when norepinephrine solution was applied, and in the case of the application via a patch pipette - under the
impact of pilocarpine solution. At the same time, the increase in current amplitude was registered only when
mecamylamine was added to the bath or platyphylline was applied via a patch pipette. The increase in Po was
observed when the substance was added to the bath only under the impact of isoprenaline, and when applied via a
patch pipette - only under the influence of acetylcholine.
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