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EXCITABILITY OF CAPS'LPH' NOCICEPTIVE DRG NEURONS
UNDER CFA-INDUCED INFLAMMATION

Dmytro E. Duzhyy!, Pavel V. Belan® and Nana V. Voitenko!

! Depariment of sensory signalization, Bogomoleiz Instituie of Physiology
*Deparment of molecular biaphysics, Bogomoletz Institute of Physiology

Previously we characterized a subtype of small-sized nociceptive DRG newrons with 1B4-caps-lpH*
phenotype expressing ASIC channels and Ca 3.2 T-type Ca® channels. These neurons demonstrated
increased excitability under model of long-term streptozotocin-induced diabetes suggesting their con-
tribution to pain sensations under diabetes. It was shown by other researchers that during inflammation
ASIC channels and Ma® channels are increasingly expressed in small-sized DRG newrons while T-type Ca®®
channels become expressed in larger population of small-sized DRG neurons potentially contributing to
pain scnsations under this pathogenic state. In this study we used the model of CFA-induced inflammation
to explore changes in expression and propertics of ASIC channels, Na* channels and T-type Ca®*
channels and their contribution to excitability changes of caps-lpH* DRG neuwrons under inflammation.
Potential contribution of capslpH™ DRG neurons o pain sensations under inflammation was evaluated.
Under CFA-indoced inflammation ASIC channels and Na™ voltage-gated channels in capslpH™ DRG
neurons are upregulated while T-type Ca?* channels undergo changes in their gating properties leading
to increase in window current and activation current at potentials close to resting membrane potential.
All these changes lead to increase in pH threshold for action potential (AP) activation in the neurons
under application of low-pH external solution. pH threshold is increased by 0.5 units to values near pH
6.8 under which T-type current is not fully inhibited by low pH and can contribute to excitability of
the nearons under acid stimulation. Na* channels upregulation and changes in T-type channels gating
properties contribute to increase in AP threshold of CFA-affected capslpH™ DRG neurons under current
step stimulation in the current-clamp mode. CFA-affected capsTlpH™ DRG neurons demonsirate ability
to generate bursts of APs and single APs at the sub-threshold level of resting membrane potential. Under
CFA-induced inflammation caps-lpH* DRG neurons demonstrate increased excitability due to changes
in gating propertics of T-type channels and their activation characteristics at sub-threshold level of
membrane resting potential, and upregulation of voltage-gated Na+ channels and ASIC channels. Besides,
these neurons demonsirate ability to generate bursts of APs and single APs at the sub-threshold lewvel of
resting membrane potential. All of that can contribute to pain under chronic inflammation.

OCOEIHBOCT OPFAHBALI NONYIRMIT EHAOKPHHOLUHTIE NAULTYHEOBO
JANO3H ¥ WYPIB JIIHI SHR TA IX PEAKLIA
HA POIBHTOK CTPENTO30TOLUHH-IHIY KOBAHOTIO TIABETY

KA. Konecune, T.B. AGpasoea, T.B. Ieanenko, A.B. Abpawog, B.0O). EHyaincseni
Fanopizain depweasn ety yaisepoument, abramoviazsm pp.ua

Bigoso, mo Tpreana i criiika apTepiankHa rinepreHIiA MOKE OPA3E0IHTH A0 HCOGOPOTHHY MOP(soaoriv-
HHX 3MIH B DiJMAYVHKOE 33003, 3HHxyeaTH 1T GyHENIOHANRHY AKTHEHICTE | CIPHATH POIBHTKY
uykposoro Aiabery 2 Tuny. [Nocananns rineprosivaol xeopodn Ta JiabeTy NAUICHTIE XAPAKTCPHEIYVETECH AK
meTabonISHA CHEIPOAL, 10 NLACHIRE KIIHIMHY TREKICTE Nepebiry OKpeMo BISTHX HO3000T 1l T8 noripimye
nporsot na &ATTa. Mera pofoTn — BUBMHTH N2paMCTPH pOINOALTY CHIOKPHHOUUTIE NiJHIOYHKOBOT
A0 MPH POZEATKY CTPCITOIOTOLNHH-THAVEOEAHOTD Y KPpOBOTO JiabeTy v rinepreHIHEENX DIVPiE TiHil
SHE. Matepian ta metoan. JocnipEcHHA NpoEcAcHe Ha 30 HOPpMOTCHIHEHRX CAMUAX Wy pie miHil Wistar
i 25 rinepreHINBHEX caMuax mypie miHil SHR 3 sopsomikesicn Harmiecepue. Lyepoenil niaber soae-
NHEATH QIHOPAI0EHM BECICHHAM CTPCOTOI0TONREY. EHA0KPHEOITH 0i Iy HKOEOT 3203H BHIHANAIN
iMYHOQN EOPECHCHTHEM METOA0M ¥ cepliiHux 3pizax nigmnyHkosol 3anoin. Peayastari. PolsuTox aia-
BETY ¥ HOPMOTCHIHNBHAX WYpie nixil Wistar npr3isoaue 20 rineprioigesil (17,69 + 1,10 ssons/n), aMen-
mesHA #a 43,9 % KinLKoCTi NAHKPCATHMHENK OCTPIBLIE ¥ mimmnyHKosill 30003, 3HHECHHE MHCOCTEHOCTI
GeTa-EniTHe Ha B2, T% i eMicTy iHcymiHy B 380031 Ha 42,9 %, 30i00cHHA YHCCARHOCT AnLGaKniTHH B 2
PatH | HEPOCTAHHA NHTOMOI BArK ruEarody & 2,7 paii. PoisuTor KiabeTy ¥ rincpreHIMBHNK OIYPIE TiHiT
SHR npazeoans 1o smesmol rinepraigesil (11,45 £ 0,89 mumoas/n, P <00,05), B nocaHas sl 3MeHIIEHEAM
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Ha 12,0 % KiNeKOCTI DAHKPCATHYHHX OCTPIBUIE ¥ DiJMOYHEOBLN 380031, 3HIKEHHA YHCCOLHOCTI GeTa-
EmiTis Ha 46,8 % | BMicTY IHCYDIRY B 380031 Ha 3] 4 %, IMCHIICHEA KiNBEOCTI 20kaxniTHH B 003
na 76,0 % i HapocTanes nuTosmol Barn rowoxarony #a 34,7 %, Buceoesn. 1. ¥V niamnyuxoeiii 3anozi
rinepreHINBEEHX Wypie Ainii SHR minesicts monynaoil Gcta-cHpokpHEoUATiE v 8 paiie mcHIDA, a
MY AR ankhakniTis ¥ 2 pasn Giikine, HE Y HOPMOTEHIHEHEY WYRiE ninil Wistar. 2_ [IuTosma sara
IHCYTIHY ¥ miITyHKoEL 3an03i mypie nigil SHR & 3 pa3s merma, a BMict rookarory y 2 pass Ginsme,
vy nopieHAHHE] 3 Wypase minil Wistar. 3. PozewTok 2iabety y mypie aisil SHR npazeoasts 20 menmol
peaysuil nyny GeTa-cHIOKPHHOLHTIE ¥ 3AN031 | IHHKCHHE nonynadil anshakniTHe, HA BIOMIHY BIO
peaxnil NAHKPCATHHHNX OCTPIBLIE Ha po3ENTOR AialeTy ¥ mypis niail Wistar.

HEAPONPOTEKTOPHHI BIIHE MNNOKCHYHOTO NPEKOH1HLUIHBEAHHA
HA KEJJITHHH NINOKAMITY INPH IILEMIMHOMY IIOMKOOAKEHH]
INMUIOBHOID MO3IKY

H.B. Yaiika, T.M. Keeanenxo, LO. Ocaguenso, LI Cenbo
fuemumym ghizionoail iv. OLC. Bocavateys, metaliia_chai “mer

Tmsewissmil iHCYIRT € OOHIEK 3 MOUIOEHAX NPHYHE CMEPTHOCTI B Ginemocti kpals ceiTy i, 30KpeMa, B
Ypalui, OpH 90MY JAHA NATONOCA MAE JOCHTE O0MEHCHI BapianTH Tepanil. CaMe TOMY SKETYRILHHM
£ AKTHEALIA BEACHHX HEApONPOTCXTOPHEY MOMINBOCTEH OPraHiiMy, 108 OLOIMD BHKOPHCTATH MeTOXN
npexoagauioeanna (TIPK). Biaowmo, mo imesivaefrinoxesane [TPEK ne npouec, npn xomy opradn
NiAAKTECE BIAHEY KOHTPOALOBAHO!, kopoTkodacHol, cyfnecTansrol imesmilfrinokeil, sxa nocnabnee
NONKOIHCHHA KTITHH, COPHYHACHE T0ARALIM0H TPHEAT0 imesicw. Meta: anisaien sl e eKTHEHOCTI
snefiponporexropiore Bnaney [TPK ma crpyxrypy CAl o8 rinokaummoy imesizoasHx DilaHok
soHroasceENX. Matepianm | meToan. Jocninkenns gnnney [TPK Gyno nposeacH0 Ha caMIax NiIAHOK
MOHTONBCEERY Macow TO-90 r, axi Gynn noginesi va 4 rpyni. B axocti [TPK sie BREopRcTAIN iHTCpEANLH]
rinoxcuusi Tpeayeasns (IFT) enponoes 21 pobn. Jne mogemoeass imesil MOTEY TBAPHH NEPETHCKATH
ofHAEl 3aransH] couni apTepil pa 5 xe. Ha 7 pgoby nmicna oknwail Gikcysann TEIHHHH MOIKY Ta
OTPHMYBATH 3Ppiin pizHo] TOEDIHAN 104 CEITIOONTHYHAY, iIMYHOMICTOXIMIYHHY T YIETPACTPYKTYPHEX
nocaipaeHs. Peaynetati. CritTnoonTuqsall aHANI: oJepiaHlx NpCOApaTiE NOKAAE, WD CTPYETYPA
seiiponie nipamiasoro mwapy soud CAl rinoxamny & rpyni [IPE+imesis Gyna Gineme 3bepescHomn
npH 3actocyeanHi nonepennix II'T; cnocTepiranoce AGCTORIPpHE 3IDINLINCHHA KiNBKOCTI NipaMigHEx
HeiipoHiEe, AK BHEKHEATH HA CROMY 100y nican imesil, Ha 45 4 % B NopIEHAHHEI 3 TPYO0K, MO 01388 180k
imesil. ImyroricToximigsnil aHanis niaTeCpIEE Oi AaHi, KpiM Toro, Gyno NOKAIEHO, M0 B PeIyALTATI
MNPEK enpa&cHd 3MCHIDYETRCA NOCTIEMIYHE MiNCPHILIAIIE ACTPOLUHTIE. YARTPACTPYKTYPHI J0CTTECHHSA
nokatand, wo B rpyni NMPK+imesis iMeHinysascd HAOpAK CHHANTHYHMX Tepsimancii, siToxoHapii,
NCHOPHTIE, (FParMeHTALIN T2 BAKYONIZAIA CHINMAIMATHYHOTO PCTHEYAYMY 0¥18 Mano BHpa&cHA, TOLI
#K B IPYNI 3 imesien Hy0n NpeCYTHI BCi KIacHqHi HekpobioTHHEHI T3 anonT HaHi IMIHE.

Bucaoekn. [Tpa ananizi enoney rinokcsaore [MTPK #a ensmeanes Helipodis B 3081 CAl rinoxasna B
VMOBAX CKCNEPHMCHTANRHOL ileMil Mo3xy Oyno BREBICHD 30INLIICHAA KLILKOCT] MipaMiaHHX HelpoHiE,
#Ki BEHRHBATH HA chomy Roby micas imesil, Ha 45 4% O3nakd HeKpoOIOTHHHHX T2 AHTHANONTHYHEX
IMiH Gy YITEO 3IMcHINCH]. I0i0LINcHHA KiNkEOCTI HelipoHis, 10 BRAMIN | IMCHIICHHEA NoCTimeMivHo]
AKTHEALIT ACTPOUHTIE CELOMATE NP0 IANYCK TPHELNHX CHAOTCHHHX MCX3HIIMIB Belponporeeuil za
OOOOMOTOH OPCEOHTHTIHERHHA

BILTHB CTPENTO30TOUHH-THAY KOBAHOID LY KPOBOID JIABETY
HA ENEKTPO®IIONONYHI BTACTHEOCTI HEHPOHIE BEPXHBOTI'O LIHAHOIO
FAHIIIA TA FTAHDTIOZHHX KJOITHH CITHKIBEKH OKA HIYPA

A0, Hacrenxo, H.A. Mapramor, (LE. [lypuanne, MLC. Becenoscnrmii
fueruemyen ghizionoail iv. OLC. Bocouoteys HAH Vipaio, eurwm 197G bigmirner
Uyeposuii giaber npaigoanTe 40 NOPYIDCHHEA OOMIHY PEYOBHH T4 BHKIHKAS SHCISHH] YCENATHCHHA

BILUIHBAEYH HA BCi OPraHM Ta CHCTCMH, IOKPCMA H3 UeHTpAnkHI Ta nepudepuuni veiiponn. Merow
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