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Pedepar:

1. lucepTaliis nprucBsyeHa BUBYEHHIO OCHOBHUX €JIEKTPUYHUX, MOP(OJIOTIYHUX, CUHAIITUYHUX i (papMaKoIOTiUHUX
BJIACTUBOCTEN BTOPMHHUX CEHCOPHUX HENMPOHIB 60JIbOBOI UyTIMBOCTI B )KeJIaTUHO3Hil cyocTanuii (XKC) cnuHHOTrO
MO3Ky MoJIoAuX nopocaux mypis. Heiiponu JKC maoTs pisHOMaHITHY MopdoJIoriuny 6yI0BY, [10 TapaMeTpam akco-
IE€HJIPUTHOTO JlepeBa PO3Pi3HSIOThCS II'ATh CTPYKTYPHUX THUIIIB: LIEHTPAJIbHUIA, OCTPOBKOBUI, BEPTUKAIbHUIA,
Megio-yarepanbHui i pagianbHuil. CTPYKTYypHi 0COOJMBOCTI KJIiTMH OJHAK He KOPEJIOIOTh 3 iX QyHKLiOHAJIbHUMU
XapaKTepUCTUKaMH, Binobpakaouy 3HaYHOIO MipOI0 TPhOXBUMIPHY OpraHisaliiio ClinHHOro MO3Ky. [1o xapakrepy
CBO€i eJIeKTPUYHOI aKTUBHOCTI (MaTepHy) y BiAIIOBilb HA TpUBaJly Jemnossipusaliio, Heitponu XKC 4iTko
PO3pPIi3HSIOTHCS HA TPU IPYIIY, IEMOHCTPYIOUX TOHIYHY reHepalito noteHuianis aii (1), Taky, 0 afanTyeTbCs Ta
3aTpUMaHy reHepatio. Takuil IpUHLUN PO3MOAiNY KJIITUH 3a€ThCsl 000CHOBAHUM, OCKiJIbKY BiH KOPEJIOE 3

BMKOHYBaHMMU KO>XKHUM HEHPOHOM (iziosioriynumu QyHKIisSIMU B ITpoLiecax 601b0B0i curHasizauii. Tak, KiaiTuHu 3



TOHIYHOIO TeHepalielo HajleXkaTh IMOBIPHO 10 30yAJIMBUX IJIyTaMaT-epriiHux inTepHeipoHiB JKC. 3akOHOMIPHICTb
TaKOTr'o MiIX0y MiIKPeCI0eThCS TAaKOX (PAKTOM CIIOCTEPEXEHHS CXOKUX [aTE€PHIB aKTUBHOCTI B TUX HEHPOHAX
Bumux Bigginis IJHC (rinotanamyc, Tasamyc, KOpa), sSIKi MalOTh YiTKO BU3HaveHi ¢isiosnoriyni GpyHKuii. TakKuM YNHOM,
BCTAQHOBJICHHS] MEXaHi3MiB (POPMyBaHH$ €JIEKTPUYHUX MATEPHIB Ma€ BAXJINBE HENPOOiOIOriYHe 3HAYEHHSL.
XapakTepHa eJleKTpUYHa aKTUBHICTb HellpoHiB JKC ¢popmyeThes 3aBIsSKU eKcrpeccii B ix memOpaHax crienuidHOro
HabOpy NOoTeHIjjan-3aJIeXXHUX I0HHUX KaHauliB. TOHIYHUI IaTepH 0OYMOBIIIOETHCS B3AEMOIi€I0 BChOT'O [IBYX iOHHUX
nposigHocTel, mBuaKoi Na+ (GNa) Ta 3aTpumaHHoro Bunpsimienss K+ (KDR). 'enepariis, o afgantyeTbCs, BUHUKAE
B HEMPOHAaX 3aBJsSKU 3MEHbBIIEHHS LIiJIbHOCTI Hacamnepes Na+ KaHasiB. 3aTpuMana resepatlis [1]] o06yMOBIIOETbCS
€KCIIPEeCCi€lo y BifIOBITHNX KIITUHAX MiIIOPOTroOBOi KasieBoi NPOBinHOCTI A-Tuiy, nogatkosoi 1o GNa i KDR.
Kanbuiesi Ta Ca2+-3asexXHi NIPOBiAHOCTI HE IPUIMAIOTh yYacTi y GpopMyBaHHi 6a30BUX NTATEPHIB, 3IilICHIOIYU
Jule ix MOAyJIALiIo LIJISXOM BIUIMBY Ha PiBEHb MEMOPaHHOTO NoTeHuiany Ta yactoty [1]1. locifkeHi Takox
MEXaHi3MU BIIJIMBY Ha €JIEKTPUYHY NOBeiHKY KIiThH JKC 1leHTpa/IbHUX aHa/IbIeTUKIB (0omioau, HeliponenTtus Y).
OcraHHi 3B'13YI0TbCS i3 CBOIMU COMATO-IE€HIPUTHUMU pelLieniTopami (BifoBinHO, Mio- i Y1-Tumy) i Ha npoTs3i
XBWIVH rajIbMyIOTb €JIEKTPUYHY aKTUBHICTb Ji€10 He Ha MOTEHIia-KEPOBaHi, a Ha MOTeHLia-He3a/1e>XKHi
IIPOBIAHOCTI (OCTaHHI IPUIMAIOTh YYacThb y (POPMYBAHHI IACUBHUX BJIACTUBOCTEN MeMOpaHu). Biporignum
epeKTopoM [Iii aHaIbreTHKIB € K+ KaHany BXiZHOTO BUIIPSIMIIEHHS, 3asexHi Bif G-6inkis (GIRK). [l1st 060X
aQHaJIbIeTUKIB XapaKTepHa iX KIIITUHHA CEJIEKTUBHICTh: BOHU [AiI0Th Malke BUKJIIOUHO HA KJIITUHY 3 TOHIYHOIO
re”epatuieto I1]]. OcKinbku OCTaHHI HajeXaTb [0 30yuBUX iHTepHeNpoHiB JKC, TO ceJeKTUBHE rajJlbMyBaHHS iX
aKTUBHOCTI omiogamu i HerpornenTuaoM Y CTaHOBUTh COG0I0 OMH i3 MEXaHi3MiB aHaJIreTUYHOI [Iii 1ux pevyoBuH. Ha
IIOJATOK A0 MOCTCUHANTUYHUX ePeKTiB, HerponenTu Y BIUVIMBAE i HA CHHANTUYHI MTPOLIeCH BUBiLJIbHEHHS
MeziaTopiB. AHAJIOTYHO OmioilaM, HEMPONIENTU, HECEIEKTUBHO 3MEHIIye aKTUBHICTb B 30yI/IMBUX (Yepe3 Y2-
peLenTopy) i raJbMiBHUX INIiLMH-epriiHux cuHancax (Y1-peuenropu). Li npecrHantryHi e(eKkTy He 3a1eXarh Bif,
XapaKkTepy €JIeKTPUYHOI aKTUBHOCTI MOCTCUHANTUYHOTO HEMPOHY. CYKYyIHICTh OTPMMAaHUX PE3yJIbTaTiB BKa3ye Ha
3HA4YHY '€TEPOr€HHICTh BTOPMHHUX CEHCOPHUX HeMPOHiB B JKC i minKpecsioe nepmo4eproBy pojb came
€JIEKTPUYHUX [TapaMeTpiB B aHaJi3i BJlacTUBOCTEM i (iziosoriynmx QyHKIiN IUX KJIITUH B IpoLiecax 60J1b0BOL
curHasnizanii. Kyiro4oBi cj0Ba: CHMHHUN MO3OK, JKeJIaTUHO3HA cybCTaHLis, 6i1b, HEHPOHH, €JIeKTPUYHI BIaCTUBOCTI,
TUII TeHepallii, moTexHuiany Aii, 36yuBicTb, iOHHI KaHauy, aHaIbI€THKY, OMioiny, HeliponenTtus, Y, peLenTopu,
CHHAIICH, TJIyTamar, rninuH, FAMK.

2. The Dissertation is devoted to study basic electrical, morphological, synaptic and pharmacological properties of
second-order sensory pain-related neurons in Substantia Gelatinosa (SG) of the rat spinal cord. The variety in
observed morphological types of nerve cells includes central, islet, vertical, medio-lateral and radial neurons. The
morphological features however do not correlate significantly with cells' functional characteristics and appear to
reflect mainly 3-dimensional organization of the spinal cord. Based on the type of characteristic electrical activity
(pattern) in response to sustained depolarization, SG neurons can be subdivided on three types: with tonic,
adapting and delayed firing of action potentials (APs). Using such principle in nerve cells' analysis seems to be
justified because it correlates well with physiological functions of a given neuron in pain signaling. For example,
cells with tonic firing are likely excitatory glutamatergic interneurons in SG networks. An applicability of such
approach is additionally strengthened by observation of similar electrical patterns in those types of neurons in
high brain regions (hipothalamus, thalamus, cortex), which possess well-known physiological functions. Thus,
elucidation of mechanisms of electrical patterns formation is of fundamental neurobiological significance. A
specific electrical behavior of SG nerve cells is formed due to expression in their membranes of specific sets of
voltage-gated ionic channels. Tonic firing activity is produced via interplay of only two conductances, fast Na+
(GNa) and delayed rectification K+ (KDR). The adapting firing in neurons results from reduced density of, primarily,
Na+ channels. The pattern of delayed firing is explained by an expression in respective neurons of additional
conductance (to GNa and KDR) in high density - potassium of A-type. Calcium and Ca2+-dependent ionic currents
were not necessary to form basic electrical patterns, however they participate in modulation of firing activity by
changing level of membrane potential and frequency of APs. The mechanisms of electrical activity regulation in SG
neurons by central analgesics (opioids, neuropeptide Y) has been studied as well. The latter acts on their



respective somato-dendritic receptors (of mu- and Yl-type) and promptly, within minutes, inhibits electrical
activity and reduces excitability of neurons acting on voltage-independent (but not voltage-gated) ionic
conductances. The likely molecular effectors of their action are G-protein dependent K+ channels of inward
rectification (GIRK). The characteristic feature of both analgesics is their cell' type specificity - they acts almost
exclusively on tonic firing neurons. As far as the latter are likely excitatory interneurons in SG networks, such
selective suppression of their activity by opioids and neuropeptide Y represent one of the mechanisms underlying
the behavioral anesthesia of those substances. In addition, neuropeptide Y acts also presynaptically and modulates
the processes of mediator release. Similar to opioids, the neuropeptide reduces non-selectively the activity in
excitatory (via Y2-receptors) and inhibitory (via Yl-receptors) synapses. These presynaptic effects do not depend
on the type of firing activity in postsynaptic neuron. Overall, the obtained data show a significant diversity of
second-order sensory neurons in SG and highlights on a principal role of electrical parameters in physiological
analysis of these cells in pain signaling. Key words: spinal cord, Substantia Gelatinosa, pain, neurons, electrical
properties, firing pattern, action potentials, excitability, ionic channels, analgesics, opioids, neuropeptide Y,
receptors, synapses, glutamate, glycine, GABA.
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