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Pedepar/aHoTanis:

1. Y nuceprauiiiHiili po60Ti HaBeIeHO Pe3yabTaTU JOCiIKEHHS (PapMaKOJIOTiYHUX Ta 6i0(i3UUHUX BIACTUBOCTEN
4yTJIMBUX 3aKiHY€Hb IIEPBMHHUX HOLMLENTOPIB MU, 30KpEMa OCOOJIMBOCTEN KOJYBaHHS TeMIepaTypHoi Ta pH-
yyTauBOCTi. lIIKinmuBi abo MOTeHUiHO WIKiINBI CTUMYJIA aKTUBYIOTH clielin(idHi peLenTopy Ha YyTIUBUX
3aKiHYEHHSIX HOLUUIENTOPIB, CHPUYMHSIOUU Jenosipu3aliilo MeMOpaHu Ta reHepatiito noreHuiamnis aii ([110), yactorta
SKUX KOJIy€ IHTEHCUBHICTb CUTHaJy. 3MiHU TEMIIEPATYPU B MEKaxX HEIIKIIJIMBOTO [iara3oHy i 3HKEHHS
M03aKJIiTUHHOTO PH MOXYTb MOZY/II0BAaTH 60JIbOBY UYTJIMBICTh, IPOTE MOJIEKYJISIPHI MEXaHI3MU LIMX NPOLECIB
3QJINMIAITHCS HEJIOCTATHBO 3'1COBAaHMMU. MeTOI0 JOCIiIKEHHS 6YJI0 3'CyBaHHS BIJIMBY TEMIIEPATypy Ha
aKTUBAllil0 HOUULENTUBHUX aQEePEHTIB CEHCOPHUX HENMPOHIB LMIKipH Mif, [i€l0 aJrOr€ HHUX CTUMYJIiB, BUBHAYEHHS
peLenTopiB, 10 6epyTh yYaCTb y COPUMHATTI TEMIIEPATYpU B MeKax (i3iosIoriuHO HEeUIKiIMBOro Aiala3oHy, a

TaKOX 3'SICYBaHHS MexaHi3MiB 30y/I>KEHHSI LIUX 3aKiHYeHb 32 YMOB IIOMipHOIO 3HMKEHHSI 1103aKITUHHOrO pH. O6’eKT



IOCIIIKEHHS — €JIEKTPUYHA aKTUBHICTb CEHCOPHUX HENMPOHIB. [IpeameT JOoCiisKeHHs — BILJIMB TEMIIEPATYPH Ha
XiMiYHY aKTHBALil0 HOUMLIEITOPHUX 3aKiHUEHb IIKipH, a TAaKOX ePeKT 6I0KaTOPiB MPOTOH-UYTIUBUX iIOHHUX
kanaiiB i NHE Ha 30y)keHHs1 HOUMLENITOPIB IKipH, CIIPUYMHEHE all/1030M. MeTOIM JOCIIiIKEHHS — peecTpallist
€JIEKTPUYHOI aKTUBHOCTI HOLIMLENITMBHUX a)ePEHTIB Y Ipenapari «1Kipa-HepB» MUILI €X Vivo, peecTparliis
TPaHCMEMOpaHHUX CTPyMiB MeTOZOM patch-clamp in vitro. ¥ mexkax pucepraniiiHoi po60Tu po3po6sieHO
OpUTiHaJIbHUI METO, [T03aKJIITUHHOI peeCTpallii €JIEKTPUYHOI aKTUBHOCTI IOOAVMHOKNX HEPBOBUX BOJIOKOH
nipmkipHoro Hepsa (n. saphenus) 3 BHYTPilIHBOI [IOBEPXHi IepMU Ipenapary «LIKipa-HepB» MUIII 32 JOIIOMOTOI0
CKJISIHOTO MIKpO€eJIEKTpOoa. 3allpolloHOBaHA METO/IMKA 3abe3Ieuye CTabiibHy peecTpallilo akTUBHOCTI adepeHTIB
IIPOTSTroM 8 TOIMH, ONITUMI3ye Mpoliec MBUIKOI 3aMiHM PO3YMHY Ha IIpernapari, cripouye cuctemy nepdysii ta
noTpebye 3HaUHO MEHIIOTO 06’'eMy €KCIIEPUMEHTAIbHUX CEPENOBULL, 1110 CKOPOUyeE MiAr0OTOBYMI eTanl
€KCIIEPUMEHTY Ta MiBUILYy€e MOT0 BiATBOPIOBAHICTL. [I0Ka3aHo, mo B Mexkax Temneparyp 20-40 °C Bignosini
HOLMLEeNTUBHUX adepeHTiB Ha AT® Ta H+ xapakTepusyloTbCsl BUCOKOIO TEMIIEPATYPHOIO 3ajesxxHicTio: Q10 = 3,0 +
0,2 (AT®) ta Q10 = 3,1+ 0,25 (pH 6,7). BogHouac nipBuieHHs yactoTtu [1]1, 3ymoBiieHe 3MillleHHSIM MEMOPaHHOTO
noTeH1jany y 6ik gernosspusallii BHACLOK 36i1blI€HHS [103aKJIiTUHHOI KOHLeHTpauii K+, 3anuimaeTscs ciaabko
3aj1e>XHUM Bif Temneparypu (Q10 = 1,84 + 0,1), noni6bHO 10 CHOHTAaHHOI aKTUBHOCTI B KOHTPOJIbHUX yMOBax (Q10 =
1,96 = 0,1). 3nauenns remnepartypHoro koediuieHta Q10 y mexax 20-30 Ta 30-40 °C 3anumanucs CTaauMu.
OTpuMaHi pe3ysbTaTH CBif4aTh PO BaXINUBY pojib AT®- Ta H+-4yT/IMBUX iOHHMX KaHaJliB y KOZyBaHHi
iHTEHCUBHOCTI HEUIKiIJINBUX TEIJIOBUX CTUMYJIiB HOLMLENTUBHUMU adpepeHTaMu. [TokazaHo, 0 HeCeJeKTUBHUN
inri6irop ASIC-kaHnaniB i Na+/H+-o6minHukiB NHE 5-(N-etun-N-izonpomnin)aminopug, (EIPA, 10 uM), a Takoxx
cesiekTuBHUM iHriditop NHE1 3oninopug, (0,5 uM) nocusmooots rerepauiio [171, iHIyKoBaHy TPUBaJIUM 3HIDKEHHSIM
nozakiituHHOro pH i3 7,4 no 6,1. Lle Bkasye Ha Te, mo pyHKUioHyBaHHS Na+/H+-o6minHuka NHE1 € ogHuM i3
KJIIOYOBUX MexXaHi3MiB akTHBallii HOLMLIENTUBHUX a(pepEeHTIB y BiANOBib HA alu03. AHTaroHicT ASIC-kaHamniB
IVMiHa3eH y KoHneHTpauisx 10 Ta 25 uM He BIIJIMBaB Ha IPOTOH-iHAYyKOBaHy reHepauiio 111 y Binmnosias Ha
3HWKeHHs pH i3 7,4 no 6,1. 36inbueHHs KoHLeHTpalii fuMiHazeHy 1o 100 uM cripuyMHSIO CTaTUCTUYHO
IIOCTOBipHE MiJICUJIEHHS 11i€l BinnoBifni, nonioHe no aii 6s1oxkatopis NHE, 1110 CBiTYUTh PO MOXKJINBUN JOAATKOBUM
inri6yBanbpauii BriiuB Ha NHE. JluMiHazeH MOXKe PO3IJISATUACS K EPCIEKTUBHUAN CTPYKTYPHU MOTHUB [J14
PO3po6JIeHHSI HOBUX cesleKTUBHUX 610kaTtopiB NHE. ITokazaHo, 1o cenekTuBHuM aHTaronict TRPV1 AMG-517
IIpUTHivye KancaiuH-iHayKoBaHe NifgBuileHHs yacToTy [1]] HouuuenTuBHuX adepeHTiB, OHAK He BIJINBA€E HA
3Mminu [1]1 y Binnosins Ha 3HwKeHHs pH i3 7,4 no 6,1 npu 40 °C, a Takox Ha 3poctanHs [1]1, cipudnHeHe
HiABUILEHHSIM TeMIlepaTypu B petentusHomMy 1o 3 30 1o 50 °C. [TpurHiueHHs KancaiyH-iHIYKOBAaHOTO
36inbueHHs yactotu [1]] ninTBepaxye epexkruBHicTb AMG-517 sk cesekTuBHOro aHtarodicrta TRPV1-penenrtopis,
110 [103BOJIsI€ 3DOOMTH BUCHOBOK, IO 32 3a3Ha4eHUX yMOB TRPV1 He € 0CHOBHUM CEHCOPOM MoMipHOro auuno3sy (pH
> 6,1) i He BUCTyNA€ €JMHUM MOJIEKYJIIPHUM CEHCOPOM TEIJIOBUX HOLMLENITUBHUX CTUMYJIB. BiicyTHiCTb
IIpUTHiYeHHs IPOTOH-iHAYKOBAHOI BifnoBini micss 61okaau ASIC ninTeepKye MoaiMOIaNbHICTh CEHCOPHUX
3aKiHU€Hb Ta iCHYBaHHS [OAATKOBUX MEXaHi3MiB IPOTOH-YYTJIMBOCTi y nepudepruyHnx apepeHTrax. Takum YNHOM,
BCTAHOBJIEHO, 10 KOJYBaHHS TEMIIEPATYPHOI Ta KUCJIOTHOI YyTJIMBOCTi IEPBUHHUMY HOLMLENITOPAMU Ma€
KOMILIEKCHUI Xapakrep. OKpiM KjlacnyHux ceHcopis Temneparypu (TRPV1) Ta pH (ASIC), y kogyBaHHi
TeMIIEpaTypPHUX CUTHAJIIB 6€pyTh Y4aCTb TAKOX IIyPUHOPELIENITOPY, TOJi K Y POPMYBaHHI BiJI[IOBifli HAa 3HUKEHHS
pH BaxsuBy pouib Bigirpae Na+/H+-o6minHuk NHEL. OTpumaHi pe3ysbTaTi MOXYTh OyTH BUKOPUCTAHI Mif] 4ac
PO3pOOJIeHHS HOBUX ITiTXOAiB 10 (papMaKosIOTriyHOI KOopekIii 6071b0BUX CUHAPOMIB Ta B OAAJBLINX JOCIiIKEHHSIX
MeXaHi3MiB nepudepruyHOi HOUMIIETTIIii.

2. The dissertation presents the results of a study on the pharmacological and biophysical properties of the
sensory endings of primary mouse nociceptors, with particular emphasis on the mechanisms underlying the
encoding of temperature and pH sensitivity. Noxious or potentially harmful stimuli activate specific receptors on
nociceptive nerve endings, causing membrane depolarization and generation of action potentials (APs), whose
firing frequency encodes stimulus intensity. Changes in temperature within the innocuous range and moderate
extracellular acidification can modulate pain sensitivity, although the underlying molecular mechanisms remain
incompletely understood. The aim of the study was to investigate the effect of temperature on the activation of



cutaneous nociceptive afferents by algogenic stimuli, identify the receptors involved in temperature sensing within
the physiologically innocuous range, and elucidate the mechanisms responsible for nociceptor activation during
moderate extracellular acidification. Object of the study - the electrical activity of sensory neurons. Subject of the
study - the effect of temperature on chemically induced activation of cutaneous nociceptors and the effects of
proton-sensitive ion channel and Na+/H+ exchanger (NHE) blockers on acid-induced excitation. Research
methods - extracellular recordings from nociceptive afferents in the ex vivo mouse skin-nerve preparation and
patch-clamp recordings of transmembrane currents in vitro. An original extracellular recording technique using a
glass microelectrode was developed for recording from individual fibers of the mouse saphenous nerve in the
skin-nerve preparation. The method provides stable recordings for up to 8 h, simplifies perfusion and solution
exchange, reduces the volume of experimental solutions required, and improves experimental reproducibility.
Responses of nociceptive afferents to ATP and Ho within the temperature range of 20-40 °C showed marked
temperature dependence (Qoo = 3.0 + 0.2 and 3.1 + 0.25, respectively), whereas Ko-induced and spontaneous AP firing
displayed substantially lower Qoo values. These findings indicate an important contribution of ATP- and Ho-sensitive
ion channels to the encoding of innocuous thermal stimuli. The non-selective ASIC /NHE inhibitor EIPA (10 uM)
and the selective NHEI inhibitor zoniporide (0.5 uM) enhanced AP generation induced by extracellular
acidification, indicating that NHEI1 plays a key role in nociceptor activation during acidosis. Diminazene (10-25 pM)
had no effect on proton-induced AP generation, whereas 100 uM significantly enhanced this response, suggesting
an additional inhibitory effect on NHE. Its distinct chemical structure makes diminazene a promising scaffold for
the development of novel selective NHE inhibitors. The selective TRPV1 antagonist AMG-517 inhibited capsaicin-
induced AP firing but did not affect responses to moderate extracellular acidification or noxious heating, indicating
that TRPV1 is neither the principal sensor of moderate acidosis nor the sole molecular sensor of noxious heat. The
lack of inhibition of proton-induced responses after ASIC blockade supports the polymodal nature of peripheral
nociceptors and the existence of additional proton-sensing mechanisms. In conclusion, temperature and acid
sensitivity in primary nociceptors is encoded by multiple molecular mechanisms. Besides the classical temperature
and proton sensors TRPV1 and ASIC channels, purinergic receptors contribute to thermal signal encoding, whereas
the Na+/H+ exchanger NHEI plays an important role in responses to extracellular acidification. These findings
expand current understanding of peripheral nociceptive mechanisms and may facilitate the development of novel
pharmacological approaches for pain management.
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