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1. 3mMiHu QyHKIiI0BaHHS HEMPOHHOI MepeXi IOBEPXHEBUX IJIACTUH CIIMHHOTO MO3KY IIPU XPOHIYHOMY 6O0JII0 Pi3HOTO

r'eHesy.

2. Changes in the functioning of neuronal circuitry of superficial dorsal horn laminae induced by chronic pain of

various genesis

Pedepar:

1. Incepralist npucBsYeHa AOCIiIpKeHHIO 3MiH (QYHKI{I0BaHHS HEIPOHHOI MepexXi MOBepXHEBUX IIJIAaCTUH
nopcanbHoro pory (ITI1 IP) cnuHHOTo MO3Ky IIPM XPOHIYHOMY 060J110, BUKJIMKAHOMY XPOHIUHUM NepudepruiHuM
3arnajeHHSIM ab0 TPaBMOIO CIIMHHOTO MO3KY. byJjlo IpOIeMOHCTPOBAHO KILTUHHY CHELM(idHICTh 3MiHU
CHUHAITUYHOI aKTUBHOCTI B HeripoHax [1I1 [IP. JleTasbHUI aHAai3 aMIUITYAHMUX Ta YACTOTHUX XapaKTEPUCTUK
CIIOHTAHHUX 30yI)KYIOUMX Ta TaJibMiBHUX MOCTUCUHANTUYHUX CTPYMIB [10Ka3aB, IO SK nepudepuyHe 3arajeHHs,
TakK i TpaBMa CIIMHHOTO MO3KY, IPU3BOJMIIY 10 3MillleHHs 6aJIaHCy MEPEXXEBOTO 30y IKEHHS-TaJlbMyBaHH y OiK
30yI’)K€HHS aJalITUBHUX HEMPOHIB (SIKi € IepeBakHO 30yPKyI0YMMHU) Ta y 6iK rajbMyBaHHS TOHIYHUX ([I€PEBAKHO

raJibMiBHUX) HeHPOHIiB. Takosx OyJI0 OCIIiIP)KEHO MOXKIINBI MEXaHI3MHU, SIKi OITOCEepeIKOBYIOTh BUIlEHA3BaHi 3MiHMU.



Amnarni3 KiHeTuKU MiHiaTIOpHMX AMPA-peLenTop-onocepeakoBaHuX MOil BUSABUB, 110 3HaYHE [IOCUJIEHHSA
30y/I’)K€HHS B aJaITUBHUX HEMPOHaX BiJl0yBaeThCA 32 PAXYHOK JOJATKOBOTO BOYOBYBAaHHS KaJbLiiHETIPOHUKHUX
AMPA-penenTopiB y cuHancax Mix iHtepHeriponamu I1I1 [IP. BonHovac, iHTparekasibHe BBEJI€HHs iHIi6iTOpiB
K/IbLIANPOHUKHUX AMPA-peLienTopiB Ta ix pepMeHTy-MOAYJsTOPY NpOTeiHKiHa3u C 3HAYHO 3MEHIIYBaJIO [IPOsIBU
00JIbOBOTO CMHPOMY, BUKJIMKAHOTO MeprudepuyHnM 3ananeHHsM. Lleil pakT cBiIYUTb Ha KOPUCTb
rinep30yuBocTi HelipoHHOi Mepeski 1T JIP 3a paxyHOK BOYyZOBYBaHHS KayibLilnpoHuKHUX AMPA-penenTopis,
sIKe, IMOBIPHO, BiI0YBaeThCSl B CUHAIICaX MK IEPBUHHUMU adepeHTaMu Ta iHTEpHEPOHaMU CIIMHHOT'O MO3KY.
Takum 4MHOM B po6OTi 6yJs1a IPOJEMOHCTPOBAHA He JIMIIE KJIITUHHA, ajle I CHHANTUYHA CleluiuHICTb 3MiH

dyHKUif0BaHHS HelipoHHOI Mepeski [TIT [IP, sKi BUHMKaIOTh IIPU XPOHIYHOMY 6OJIIO.

2. Theses are focused on the investigation of changes in the functioning of neuronal circuitry of the dorsal horn of
the spinal cord induced by chronic pain of inflammatory and traumatic genesis. We have found cell-type
specificity of changes in synaptic activity of superficial dorsal horn neurons. Detailed analysis of amplitudes and
frequencies of spontaneous excitatory and inhibitory postsynaptic currents demonstrated that both peripheral
inflammation and spinal cord injury led to the shift in the balance of network excitation-inhibition balance towards
excitation of adapting-firing neurons (predominantly excitatory cells) and towards inhibition of tonic-firing
neurons (presumably inhibitory cells). We also investigated possible mechanisms that mediated the
aforementioned changes. Kinetics analysis of miniature AMPA-receptor-mediated events revealed that substantial
increase of excitation in adapting-firing neurons is due to additional incorporation of calcium-impermeable
AMPA-receptors in the synapses between the superficial dorsal horn interneurons. In the meantime, intrathecal
administration of inhibitors of calcium-permeable AMPA-receptors and their modulatory enzyme protein kinase C
significantly alleviated pain syndrome induced by peripheral inflammation. This fact indicates that hyperexcitation
of neuronal circuitries of superficial dorsal horn laminae may be also attributed to incorporation of calcium-
permeable AMPA-receptors that takes place in the synapses between primary afferent and dorsal horn
interneurons. Thus, this work demonstrates both cell- and synapse-specificity of changes in the functioning of
superficial dorsal horn circuitry, induced by chronic pain.
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