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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYE€HO BUBYEHHIO €JIeKTPO(i3i0IOTiYHMX BIACTUBOCTEN HEMPOHIB MIACTUHOK [ Ta X
[IOIIEPEKOBOrO Biffisly CIIMHHOTO MO3KY LypiB Y HOPMI Ta 32 YMOB MOJIE€JIbHUX 1aTOJIOTIYHMX CTaHiB, 30KpeMa
HeliponatuyHoro 60Jt0. OCHOBHY yBary IpuijieHo aHasli3y Bif[IoBifel HelfpOHiB Ha CTUMYJISLLiI0 TEPBUHHUX
adepeHTiB, a TaKOXX MOTEHIiNHIN yyacTi 11X HEMPOHIB y Mpoliecax LeHTPaJbHOI CeHCrbimizalii. AKTyasbHICTb
IOCJIiIPKEHHS 3yMOBJIEHA [TIOTPEOO0I0 KPalloro po3yMiHHS MeXaHi3MiB XpOHIYHOTO 60110, SIKUI 4YaCTO BUSIBJISIETHCS
CTiIKMM [0 HasIBHUX T€PaNeBTUYHUX MinxoniB. Ceper CTPYKTYP, 3a/IyU€HHX 10 Ilepefadi 60JIb0BUX CUTHAJIIB,
BaXXJIUBY POJIb BillirpaloTh HEHPOHM IJIACTUHKM I, sIKi MaloTh cieu@iuHi enexkTpodisziosoriuHi XxapaKTeprUCTUKU i
nepepaoTs iHpopmaliio no sumux Bigainis LTHC. [TnactuHKa X, Mo iHTerpye COMaTU4Hi i BicliepasbHi CUTrHaHY,
TaKOX PO3IJIIIAEThCS SIK BAKJIMBUI KOMIIOHEHT CEHCOPHOI 06pPOOKU. Y pamMKax po60TH 0COGJIMBY yBary NpuiieHo
HelpoHaM IJIAaCTHMHKMU | JopcasbHOrO pory, o 6epyTh y4acTb y nepenadi 601p080i iHdopmarii 1o



HaJICETMEHTApHUX CTPYKTYP. 32 YMOB MOJIEJIi HEMPONMAaTUYHOTO 60JII0 (4ACTKOBE MOUIKOIKEHHS IepUPEePUIHOTO
HepBa) CriocTepiraanch 3MiHM eeKTpodi3iooriyHNX BJIACTUBOCTEN LIUX HEMPOHIB. 30KpeMa, 3aiKCOBaHO MOSIBY
KJIITHH i3 BiJIIOBiASIMU Ha CTUMYJISILIIO B CyO600JIbOBOMY [lialla30Hi, HEIPOHIB 3 TPMBAJIOIO reHepallielo IOTeHIialiB
Iii y BiANOBigp Ha 60JILOBY CTUMYJIALIIO, @ TAKOX KJIITUH 3 O3HAKaMU CIIOHTAHHOI aKTUBHOCTI. Taki 3MiHM MOXYTb
CBiIuMTU NTPO (POPMYBAHHS CTAHIB, NOB'S3aHUX 3 AJIOIMHIEIO, rinepairesielo Ta CHOHTaHHUM 60sieM. OKpeMy yBary B
pOOOTI NpuzineHo naacTUHLi X CIMHHOTO MO3KY, SIKa, 3TiIHO 3 Cy4aCHUMMU YSIBJIEHHSIMU, Oepe y4acTb B iHTerparii
COMAaTHYHOI Ta Bicliepa/bHOI CEHCOPHOI iH(popmallii 11 MOTEeHLINHO 3ay4eHa 40 IpoLeciB 60J1b0BOI MOTYJ ALl Y
MesKax IOCTiIpKeHHs 6yJI0 OXapaKTepPM30BaHO OCHOBHI eJIeKTPO(i3iosIoriyHi TUNY HEMPOHIB 1iiei CTpyKTypu —
OIHOCTIAMKOBI, TOHIYHI Ta BigTepmMiHoBaHi. Lli KJIiTUHM BiIPi3HAIOTHCS 32 OCOOGIMBOCTSIIMU reHepallii MOTeHIiamiB il
y BiZIIIOBiZlb HA BHYTPIIHbOKJIITHHHY CTUMYJISILLiIO, IO MOXKE CBIAUMTH NPO iX pi3HY QPYHKILIOHAJIBHY POJIb Y
JIOKaJIbHIN Mepexi. Y po6oTi nokasaHo, 1o mif yac akrusatii TRPVI-penenTopis y HelipoHax IJIACTUHKU X 32
IOTIOMOTOI0 KaMCailluHy CIIOCTEPiranocs 36i/blIeHHS YaCTOTU MiHIaTIOPHUX 30YAKYBaJIbHUX [TIOCTCUHAIITUYHUX
CTPYMIB, @ B YaCTUHU KJIITUH — TaKoX ix aMIutityau. Lli 3MiHU MOXKYTb Bilo6paskaTy peaklilo JOKaJIbHOI HEHPOHHO]
Mepexi Ha aktuBaliio TRPV1 Ta BKadyBaTu Ha 3aJly4€HHICTh IJIACTUHKY X B [IPOL€CaX HOLMLIENITUBHOI MOLYJISLI.
Pe3ysnbTaTul €KCIIEPMMEHTIB NTOKa3asy, 1o 6710KyBaHHS AMPA-pelenTopiB NpU3BOIUTD O MalKe MOBHOTO
npurdideHHs TRPVI1-iHnykoBaHOI akTUBHOCTI, TOZ] sK iHrioyBaHHS NMDA-perentopis yiuie 3HIXKYeE ii
iHTeHCHUBHICTb. Lle CBim4uTh PO KII0YOBY posib AMPA-omocepeKoBaHoi nepenadi y Bif[TOBifsAX HEMPOHIB
IJ1IaCTUHKY X Ha akTuBauio TRPVI1 Ta nigTeepaKye 3aJydeHHs [JIyTaMaTePridHnX MEXaHi3MiB [0 peryssuii iXxHboi
36ymsinBOCTi. OTpUMaHi pe3yIbTaTy PO3LUPIOIOTH YSIBJIEHHS PO (PYHKIIOHAIbHY OPraHi3allilo CIMHHOTO MO3KY B
KOHTEKCTi 60J1b0BOi 06pOOKY i MOXKYTb OYTH BUKOPUCTAHI SIK eKCllepUMeHTasbHa 6a3a [J151 IOAaJbIINX NOCTiIKeHb

MeXaHi3MiB XpOHi3allii 60JI0 Ta [OIIYKy HOBUX MillleHeH /1J1S1 TepareBTUMHOTIO 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 TRPV1-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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