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1. KitrHHI i1 MepeskeBi MexaHi3Mu 06pOOKY HOLMIENTUBHUX CUTHAJIIB Y CIIMHHOMY MO3KY Ta iX TeHHO-iH)KeHepHe

MOJYJIIOBAHHS SIK 3aci6 Teparii XpoHiYHOro 6071b0BOTO CUHIPOMY

2. Cellular and network mechanisms of nociceptive signal processing in the spinal cord and genetically engineered
modification as a novel tool for a treatment of neuropathic pain syndrome

Pedepar:

1. Inceprais npucBs4YeHa JOCTiIPKeHHIO (PYHKLIIOBaHHSI MEPEXi HEIPOHIB op3anbHOro pory (IP) cnuHHOro
M03Ky (CM) Ta ix BHeCKY B 0OpOOKy Ta niepejiady HOLULENTUBHOTO CUTHAJTY 10 CYIIpaclliHaJbHUX CTPYKTYp. B
po60Ti Blieplie 6ysia BCTAaHOBJIEHA POJIb Pi3HUX THUIIIB CIiHO-NIapabpaxianbHux HelipoHis (CITH) I-oi nnactunu [P B
nepepayi crnenu@pivHOi HOUMLENTHMBHOI iHPOpMaLlii Ta BUSIBJIEHO MOJIEKYJISIPHI Ta KJIITUHHI MEXaHi3MHU, IIO JIEXKATh
B ocHOBI 1jei crienudivHocTi. CITH I-o0i ninactran CM BifirpaloTh KJII0YOBY pOJib B 06pOOLi 601bOBUX CUTHAJIB Ta €
Maike BUKJIIOYHOIO I'PYIIOI0 KJIITUH, 110 NepPeJaloTh Lii CUTHaJHU 3i CIMHHOTIO /10 TOJIOBHOTO MO3KY. B maHiit po6oTi,
17151 BUBHAYEHHS MOJIEKYJISIPHUX Ta KJITUHHUX MEXaHi3MiB, sIKi 6€pyTb Y4aCTb y CIIPSDKEHHI BXiIHMX Ta BUXiTHAX
curHanis y CITH mypiB, 6yB BUKOPUCTaHUI HOBUI LisicHUi1 penapat CM, SIKuil 103BOJIsIE IPOBOJUTH JOCJIH 3

HETIOMIKOKEHUMU KIIITHHAMU Ta 3abesIievye LilicHICTh MepeskeBux 3aB’a3KiB y JIP. Hamu 6ysi0 BCTaHOBJIEHO, 11O



6inpiicts CITH OTpUMYIOTh HEBEJIMKY KiJIbKiCTb IPSIMUX HOLMLENTHUBHUX BXOiB Bill C-BOJIOKOH Ta F€HEPYIOTh
onvH notenuian aii (I1711) y BignoBige Ha cynpamakcumaabHui apepeHTHUN CTUMYJI, TAKUM YHHOM BUKOHYIOTb POJIb
IIPOCTOrO NepeiaBaya CUrHasliB Bif nepBUHHUX adepenTiB. OfgHak, 69% Bcix noTeHianiB Aii, iHGyKOBaHUX
adepeHTHOIO cTuMyJsuieo CITH, reHepyoThcs NOPiBHSIHO HeBeNMKOI ¢pakuieto (19%) Heitponis. 11i HelipoHu
OTPUMYIOTb BEJIMKY KiJIbKiCTh NIPAMUX BXOiB Bifj A0 Ta C-BOJIOKOH, T€HEPYIOTh NMOTYKHI rpynu [1]] y Binnosins Ha
CTHMYJISILI{I0 TepBUHHUX adepeHTiB, Ta ePEeKTUBHO iIHTEIPYIOTh JIOKAJIbHY MEPEeKeBY aKTUBHICTb 32 JOIIOMOT'OI0
NMDA-3anexHUX MexaHi3MiB. M1 BCTaHOBWJIY, 1J0 BOHU IiICUJIIOIOTh Ta IHTETPYIOTh HOLMLUEIITUBHUM BXiHU
CUTHaJI, KOAYIOUM Oro iHTEHCUBHICTb LJIIXOM 30iIbIIEHHS KiJIbKOCTI 3reHepoBanux I1]]. B 1iit po60Ti MU TaKoX
BUKOPUCTOBYBAJIM CyOIiabHy JOCTaBKY BipyCHUX BEKTOPIB, SIKi HECYTb I'€HHU ITTyTamMaTIeKapOOKCUIa3u Ta
Be3uKyJsgpHoro TpaHcnoprepy 'AMK B [IP CM muineil. IIpu oMy JloKasbHi 30y 1Ky04i HEMPOHH, 110 OyIn
3apakeHi JaHMMU Bipycamu, IOYMHAJIU CUHTE3yBaTH Ta BUALIATY ranbMmiBHMiA MegiaTop TAMK. Ha kiiTuHHOMY
piBHi, y HeiipoHax [IP 6yJi0 moka3aHo 3arajbHe 30i/IbIIE€HHS rajibMiBHOI CUHAIITUYHOI aKTUBHOCTI Ta 3MEHILIEHHS
BipOTiHOCTi BUHUKHEHHS [IOTEHIialiB [ii y BiANOBiAb HA CTUMYJIALIIO NOP3aJbHUX KOPiHIiB. BBeIeHHS BipyCHUX
KOHCTPYKTiB y CM MulIei 3 NOMKOAKEHUM CiIHUYHUM HEPBOM, [IPU3BOJNIIO [0 [TIOBHOTO 3HUKHEHHS
HENPONaTUYHOro 6OJII0 NPU BifICYyTHOCTI NO6GIYHUX ePeKTiB. TaKuM YNHOM, B pOOOTi OyJI1 BCTAaHOBJIEHI BasKJIUBI
KJIITUHHI M€XaHi3MH, 10 IIPUIMAIOTh y4acTb Y 06po61i HOLuLeNnTUBHUX curHaiiB y [P CM Ta anpo60BaHO HOBITHI

TepareBTUYHMI MiAxiA, 1o Moxe 6yTH BUKOPUCTAaHUI B Tepalii XpoHiuHOro 60J110.

2. The dissertation is devoted to the study of the functioning of the neuronal networks of the dorsal horn of the
spinal cord and their contribution to the processing and transmission of nociceptive signals to supraspinal
structures. For the first time, the role of different types of spino-parabrachial neurons (SPN) of the lamina I in the
transmission of specific nociceptive information was established and the molecular and cellular mechanisms
underlying this specificity were identified. Lamina I SPN’s play a key role in the processing of pain signals and is an
almost exclusive group of cells that transmit nociceptive signals from the spinal cord to the brain. Here, to identify
the molecular and cellular mechanisms involved in the coupling of input and output signals in rat lamina [ SPN, a
novel whole spinal cord preparation was used, which allows experiments with intact cells and ensures the integrity
of network connections in the dorsal corner. We found that most SPNs receive a small number of direct
nociceptive inputs from C-fibers and generate one action potential in response to a saturating afferent stimulus,
thus acting as a simple signal transmitter from the primary afferents. However, 69% of all action potentials
induced by afferent stimulation in the entire population of SPN originate from a small fraction (19%) of neurons.
These neurons receive a large number of direct inputs from Ao and C fibers, generate powerful butst of AP’s in
response to stimulation of primary afferents, and effectively integrate local network activity through NMDA-
dependent mechanisms. We have found that they amplify and integrate the nociceptive input signal, encoding its
intensity by increasing the number of generated APs. In this work, we also used subpial delivery of viral vectors to
the dorsal horn of the spinal cord of mice. These vectors are based on the use of capsides of adeno-associated
viruses, which carry the genes glutamate decarboxylase and vesicular GABA transporter. Thus, local excitatory
neurons that were infected with these viruses began to synthesize and secrete the inhibitory GABA transmitor. As
a result of the introduction of high concentrations of viral constructs, there was a significant decrease in the pain
mechanosensitivity of control mice. At the cellular level, dorsal horn neurons showed a general decrease in
excitatory synaptic activity, an increase in inhibitory synaptic activity. The administration of viral constructs in the
spinal cord of mice with damaged sciatic nerve, led to complete disappearance of neuropathic pain symptoms in
the absence of side effects. Thus, we identified important mechanisms involved in the processing of nociceptive
signals in the dorsal spinal cord and tested a novel therapeutic approach that can be used in the treatment of
chronic neuropathic pain.
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