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Pedepar:

1. Incepranist npucBsYeHa AOCIiIyKEHHIO BIUIMBY 6€3KaJIbl[ieBOTO [103aKIITUHHOTO PO3YMHY Ha PYHKIIOHAJIbHI
XapaKTEePUCTUKU IIOTEHLIAJIKEPOBAHUX KaJIblLli€BUX KaHAJIiB HEMPOHIB CIIIHAJIbHUX IAHTJIIIB Ta HEMPOHIB KYJIbTYPH
rinokamria mypis. 3a JOMOMOrow meroay ¢ikcatii noreHuiany B KoHdirypauii "ijisa KIiTMHA" BUSBIEHO
HecrieludivyHM KajlieBrii Ta HATPiEBUM CTPYM depe3 [IOTeHLiaJIKepOBaHi Kajblli€eBi KaHAIN HEMPOHIB CIIiHATIbHUX
raHriiiB Ta HeceunPiuHMI KalieBUI CTPYyM Yepe3 KaJlbllieBi KaHaly HEMPOHIB KyJIbTypHU TillOKamIa LypiB y
30BHIIIHBOKJIITHUHHOMY 0€3KaJIbllieBOMY PO34MHi. [IoKa3aHO 4yT/IUBICTh HeCIELM(PiUHOTO KajaieBOro CTPyMy 4epe3
[IOTEHI[iaJIKepOBaHi KaJblLli€Bi KaHaIN OOCiIKEHNX HEMPOHIB 10 6J10KaTOPiB KaJIbl[ieBUX KaHaJIiB HiKeJIIo,

Hidpenunina Ta K0baybTy B 6€3KaIblliEeBOMY 30BHIITHBOKJIITUHHOMY PO34MHi. [IpoieMOHCTpOBaHo, 110 [pU



3aCTOCYBaHHI I03aKJIITUHHOTO PO3YMHY 6€3 i0HiB KaJbllil0 BOJIbT-aMIIEPHA XapakTepucTuka (BAX) i kpuBa
CTalliOHAPHO]I aKTUBALlii IOTEHLiaJIKEPOBAaHUX KaJIblli€eBUX KaHAJIiB 3CYHYJIMCh y HANPSIMKY rinepnossgpusauii Ha 10-
13 MB. JocToBipHUX 3MiH KpUBOi CTal[iOHAPHOI iHAKTUBALLil IPX 3aCTOCYBaHHI 6€3KaJblli€BOrO
30BHIIIHBOKJIITUHHOTO PO34MHY BUSIBIEHO He 6ys10. [Ipu nopiBHsaHHI BAX KasblLieBUX KaHaJiB [IPX 3aCTOCYBaHHi
0e3KaJbLiieBUX MT03AKIITUHHUX PO3YMHIB Pi3HOTO iOHHOTO CKJIa/ly BCTAHOBJIEHO, 110 KaJIbLi€Bi KAaHAJIM € MEHII
IIPOHUKHMMU [J151 iOHIB KaJlilo, HiXK 11715 i0HiB HaTpito. Ki04oBi ciioBa: MoTeHLiaJkepOBaHi KajbllieBi KaHaH,
HEeVPOHU CIiHAJIbHUX TaHIIiiB, HEPOHU KyJIbTYpH TillOKaMIIa, 6e3KajblliieBUil 30BHIIIHbOKIITUHHUI PO3UHH,

Hecneuu@piyHni KajlieBruil CTPyM, BOJIbT-aMII€pHA XapaKTePUCTUKA, KpUBA CTalliOHAPHOI aKTHUBALlii.

2. Dissertation is devoted to the investigation of influence of calcium-free external solution on functional
characteristics of voltage-gated calcium channels of rat dorsal root ganglion and hippocampal cultured neurons. In
calcium-free external solution nonspecific potassium and sodium currents through voltage-gated calcium
channels of rat dorsal root ganglion neurons and nonspecific potassium current via voltage-gated calcium
channels of rat hippocampal cell culture were revealed with whole cell patch clamp technique. Inward current has
been revealed after replacement of control solution with calcium concentration 2 mM by calcium-free one with
potassium concentration 10 mM at the end of prepulse with amplitude -100 mV and duration 100 ms. Holding
potential was -60 mV. After returning to control solution amplitude of current returned to initial value. In control
solution calcium current was neglible small in comparison with discovered current in calcium-free solution at used
prepulse. If calcium-free solution contained cesium ions instead of potassium ones any current could not be
detected. Current amplitude increased with increasing of potassium concentration. Such dependence could be
observed also in the case of hippocampal cell culture. It has been found that low voltage-activated calcium channel
antagonist nickel in concentration 300 ?M inhibited potassium current in calcium-free solution by 69 + 4 % (mean
+ SEM) (p < 0.001, n = 5). After administration of nifedipine, the blocker of L-type calcium channel, in calcium-free
solution amplitude of potassium current was 94 + 2 % (p < 0.001, n = 6) smaller than amplitude of potassium
current in calcium-free solution without nifedipine. So we concluded that potassium current passed through at
least L- and T-type calcium channels in calcium-free medium. It was shown that current-voltage characteristic of
voltage-gated calcium channels shifted 10 2 mV (p < 0.05, n = 9) to hyperpolarization direction in solution without
calcium ions: in control external solution peak of the current-voltage relation of calcium channels was at
membrane potential -10.1 2.3 mV and in calcium-free medium maximum of the current-voltage characteristic has
been observed at -19.9 2 mV (p < 0.05, n = 9). Steady-state activation curve obtained in calcium-free medium also
underwent some changes. Half-maximal potential of steady-state activation curve in control conditions was -34.3
+ 2.2 mV and in calcium-free solution this parameter acquired value of -44.3 + 3.1 mV (p < 0.02, n = 15). Therefore
steady-state activation curve shifted 10 + 2.5 mV (p < 0.02, n = 15) to more negative membrane potentials in test
conditions. Slope factor has not been changed and it was about 4.5 mV. Statistically reliable alterations in steady-
state inactivation curve of calcium channels were not detected in calcium-free external solution. Half-maximal
potential of steady-state inactivation had value about -76 mV and slope factor of curve was approximately 5.5 mV
in both solutions (n = 15). In order to investigate sodium permeability of calcium channels of dorsal root ganglion
neurons in calcium-free solution it have been used difference method. Nonselective calcium channel blocker
cobalt was used in this method to separate sodium current to two components one of which passed through
calcium channels and another one passed via sodium channels in calcium-free solution. Peak of current-voltage
relation of sodium current through calcium channels was near -22 mV (n = 8). During comparison of current-
voltage characteristics of voltage-gated calcium channels of dorsal root ganglion neurons in external solutions
with different ion compositions it was determined that calcium channels are less permeable for potassium than for
sodium ions. Maximal value of current-voltage relation for calcium current was taken as 100 %. According to such
scale maximum of current-voltage characteristic for sodium current was 57 %, and maximal value of current-
voltage curve for potassium current was 39 % in calcium-free solution. It was concluded that such distribution of
current amplitudes is due to different crystal radii of taken monovalent cations. Crystal radius of potassium ion is
bigger than that one of sodium ion, so we could observe smaller potassium current than sodium one. Described
shifts in voltage dependent characteristics can be explained by changes in surface potential after calcium ion



removal. Keywords: voltage-gated calcium channel, dorsal root ganglion neuron, hippocampal cell culture,
calcium-free external solution, nonspecific potassium current, current-voltage characteristic, steady-state

activation curve.
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