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Pedepar:

1. Inceprawiiiny po60Ty IIPUCBSYE€HO BUBYEHHIO €J1eKTPO(i3i0IoTiuHNX BIaCTUBOCTEN HEHPOHIB MIacTUHOK [ Ta X
IIOIIEPEKOBOTrO BifIisly CIMHHOIO MO3KY IyPiB Y HOPMi Ta 32 YMOB MOJI€JIbHUX MATOJIONIYHUX CTaHIB, 30KpeMa
HelponaTtrnyHoro 6010. OCHOBHY yBary NpuUiJIeHO aHali3y BifIOBifiel HEPOHIB Ha CTUMYJIALiI0 NEPBUHHUX
apepeHTiB, a TaKOXK MOTEHLIMHIN yyacTi LUX HEMPOHIB y Ipoliecax LeHTPalIbHOI ceHcubinizalii. AKTyanbHICTDb
IOCJIiIKeHHS 3yMOBJIEHa [TOTPeDO0I0 KPalLoro po3yMiHHS MeXaHi3MiB XpOHIYHOT0 60110, SIKUH 4aCTO BUSIBIISIETHCS
CTillKUM 10 HasIBHUX T€PaNeBTUYHUX ifxoiB. Cepel CTPYKTYP, 3a/Iy4€HUX [10 Iepefadi 60Jb0BUX CUTHAJIIB,

BXJIMBY POJIb BillirpaloTh HEMPOHM IJIACTUHKM I, 5IKi MalOTh cienn@idHi es1eKTpodisiosnoriyHi XxapaKTePUCTUKY i



nepenarTs iHGopmarlito go Bumux Binginis LTHC. [TnacTuHKa X, Mo iHTerpye coMaTuyHi 1 BicliepasbHi CUTHAMHY,
TaKOX POBIJISIAAETHCS SIK BAXKJIMBUI KOMIIOHEHT CEHCOPHOI 00pOOKU. Y paMKax poOOTH 0COGIUBY yBary npuaizieHo
HelpoHaM IJIAaCTMHKU | jopcasbHOro pory, mo 6epyTh y4acTb y nepenadi 601b0B0i iHGopmalii 1o
HaJICETMEHTapHUX CTPYKTYP. 32 YMOB MOJI€JIi HEPOMaTUYHOTO 6010 (YaCTKOBE MOUIKOIKEHHS Iepru¢epUdIHOro
HepBa) CIIoCTepiraarnch 3MiHM eneKTpodi3ioIoriyHrX BJIACTUBOCTEN IUX HEMPOHIB. 30KpeMa, 3aiKCOBaHO MOSBY
KJIITHH i3 BiJI[IOBiASIMU Ha CTUMYJIAILIiIO B CyO00JIbOBOMY [ialla30Hi, HEIPOHIB 3 TPMBAJIOIO reHepallielo [IOoTeHIialiB
Iii y BiANoBigp Ha 60JIBOBY CTUMYJIALIIO, @ TAKOXK KJIITUH 3 O3HAKaMU CIIOHTAHHOI aKTUBHOCTI. Taki 3MiHM MOXXYTb
CBiIuMTU NTPO (POPMYBAHHS CTAHIB, NOB'SI3aHUX 3 AJIOMHIEIO, rineparesielo Ta CHOHTaHHUM 60sieM. OKpeMy yBary B
po6OTi MpuzineHo nuacTuHLi X CIMHHOIO MO3KY, SIKa, 3TiIHO 3 CyYaCHUMMU YSIBJIEHHSIMU, Oepe yJacTb B iHTerpariii
COMaTHYHOI Ta BicliepasIbHOi CEHCOPHOI iH(popmallii I MOTEeHLiMHO 3ay4yeHa 10 IpoleciB 60J1b0BOI MOTYJ ALl ¥
ME>Kax JOCJiIKEeHHS 0yJ10 0XapaKTepHU30BaHO OCHOBHI €J1eKTPOQi3i0sIoriuHi TUIIM HEUPOHIB Lii€l CTPYKTypu —
OJIHOCIIAMKOBI, TOHIYHI Ta BifTepMiHOBaHi. Lli KJIiTUHY Binpi3HAIOTHCS 32 OCOOGIMBOCTIMU reHeparlii moTeHnianis aii
y BiZIIIOBiZlb HA BHYTPIIHBOKJIITHUHHY CTUMYJISILIiIO, IO MOXKE CBIIYMTH MPO iX pi3HY QPYHKILIOHAJIBHY POJIb Y
JIOKaJIbHIN Mepexi. Y po6oTi okasaHo, 10 mif, yac akrusatii TRPVI-penenTopis y HellpoHax IJIACTUHKU X 32
IIOITIOMOTOI0 KaNcailluHy CIIOCTePiranocs 306iybIeHHs YaCTOTYA MiHiaTIOpHUX 30Y)KYBaJIbHUX TOCTCUHAIITUYHUX
CTPYMIB, @ B YaCTUHU KJIITUH — TaKOX ix aMIutiTynu. Lli 3MiHU MOXKYTb Bio6paskaTy peaklilo JOKaJIbHOI HEHPOHHO]
Mepexi Ha aktuBaliio TRPV1 ta BkadyBaTu Ha 3aJy4€HHICTh IIJIACTUHKY X B [IPOL€CaX HOLULIEIITUBHOI MOLYJIALI.
PesynbTaTy €eKCliepUMEHTIB [10Ka3ay, o 610KyBaHHSI AMPA-peLenTopis NpU3BOAUTb 1O MalKe TIOBHOTO
npurHiveHHs1 TRPVI-iHAyKOBaHOI aKTUBHOCTI, TOAi sIK iHrioyBaHHss NMDA-penenTopis jinie 3HUXKYe ii
iHTeHCHUBHICTb. Lle CBim4UTh PO KIIIOYOBY posib AMPA-onocepeKoBaHoi epenadi y BifTOBiIsAX HEMPOHIB
IJIaCTUHKY X Ha akTuBauio TRPV1 Ta nigTeepmKye 3aJydeHHs [JIyTaMaTePrivHnX MEXaHi3MiB [0 peryssuii iXxHboi
30ymuBoCTi. OTpUMaHi pe3ysbTaTu pO3MUPIOIOTh YSIBIEHHS PO QYHKLIOHAIbHY OpraHisalilo CIMHHOTO MO3KY B
KOHTEKCTi 60J1b0BOi 06pOOKY i MOXKYTh OYTH BUKOPUCTAHI SIK eKCllepyuMeHTasbHa 6a3a [J1s OAaJIbIIKX NOCTiIKeHb

MeXaHi3MiB XpOHi3allii 60JI0 Ta [OIIYKYy HOBUX MillleHel /1151 TepareBTUYHOIO BTPYYaHHS.

2. This dissertation is dedicated to the study of the electrophysiological properties of neurons in laminae I and X of
the rat lumbar spinal cord under normal conditions and in experimental pathological states, particularly in models
of neuropathic pain. The primary focus is on the analysis of neuronal responses to primary afferent stimulation
and the potential involvement of these neurons in central sensitization processes. The relevance of this research
stems from the need to better understand the mechanisms of chronic pain, which is often resistant to available
therapeutic approaches. Among the structures involved in nociceptive signal transmission, lamina I neurons play a
critical role due to their specific electrophysiological properties and their projection to supraspinal centers.
Lamina X, which integrates both somatic and visceral input, is also considered an important component of sensory
processing. Special attention in this work is given to lamina I neurons of the dorsal horn that are involved in the
relay of nociceptive information to supraspinal structures. In a model of neuropathic pain (partial peripheral nerve
injury), changes in the electrophysiological properties of these neurons were observed. Specifically, the emergence
of cells responding to subthreshold stimulation, neurons with prolonged firing in response to nociceptive input,
and cells exhibiting spontaneous activity were documented. These alterations may indicate the development of
conditions associated with allodynia, hyperalgesia, and spontaneous pain. Another focus of this study is lamina X of
the spinal cord, which, according to current understanding, participates in the integration of somatic and visceral
sensory information and may be involved in pain modulation. The research characterized the main
electrophysiological types of neurons in this region — single-spiking, tonic, and delayed-firing neurons — which
differ in their action potential generation patterns in response to intracellular stimulation. These differences may
reflect their distinct functional roles within the local network. The study demonstrated that activation of TRPV1
receptors in lamina X neurons by capsaicin led to an increase in the frequency of miniature excitatory
postsynaptic currents (mEPSCs), and in some cells, also an increase in their amplitude. These changes may reflect
the response of the local neural network to TRPV1 activation and suggest that lamina X is involved in nociceptive
modulation. Experimental results showed that blocking AMPA receptors nearly abolished TRPVI-induced activity,
whereas NMDA receptor inhibition only reduced its intensity. This indicates a key role for AMPA-mediated



transmission in the response of lamina X neurons to TRPV1 activation and confirms the involvement of
glutamatergic mechanisms in regulating their excitability. The findings of this study expand our understanding of
the functional organization of the spinal cord in the context of pain processing and may serve as an experimental
foundation for future research on pain chronification mechanisms and the development of novel therapeutic
targets.
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