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IOHHI KAHAJIN, 11O AKTUBYIOTbBCSA TIPOTOHAMM:
HOJIOBAHHA 3A ®YHKIOIAMHU

Ouer Kpumranan
Tnemumym ¢hizionoeii im. Boeomonvys, Kuie, Yipaina, krishtal@biph.kiev.ua

lonni xananu, mo akTuBYIOThCs mpoToHaMu (ASIC), Oynu BUSBIEHI HAIIMMH BUYCHHUMH Y KIITHHAX
HelipoOiacToMu 1 B CeHCOpHUX HeilpoHax ccaBuiB (1980, 81). ¥V 1997 poui kioHyBaidu CiMeHCTBO IHUX
kaHaiiB (M. JlazgyHcwhkuil Ta iH.). IcHye mATh TeHiB, ski koayoTh ASIC (ASIC1 — ASICS). Tpiana
CcyOOIUHUIL YTBOPIOE (PYHKIIIOHANBHUN pelenTop / KaHaj y IIa3MaTHIHIH MeMOpaHi. MUHYB MesKuii
gac, MOKH He 3’sICyBallocs, M0 KOXXEH HEHPOH B MO3KY CCaBI[iB Ma€ MpUHAWMHI oJuH (a2 B 0arathox
BHUNaaKax Kinbka) 3 TuniB ASIC. Binbmie Toro, Tibku 3apa3 3 SIBISIOTHCA JaHi, 110 0araTo riialbHUX
KJIITHH TakoX MaioTh ASICs B ix mnasmarnunoi MeMOpanu. SIki k ¢yHKIT IUX cienudidyHuX 10HHUX
KaHaJliB, [0 aKTUBYIOTHCS] TPAH3UTOPHUM MiIKUCICHHIM Ha 30BHIIIHIN NOBEpXHI HEHPOHIB? 31a€eThCs
MaiKe MeBHUM, 1110 HAWOIMKIYUM 4acOM MU OTPUMAEMO MPUHANMHI KiJibKa BIATIOBIACH Ha 1[e TUTAHHS.
Crnouatky, 3HaimoBmu ASICs (Ha3BaHi B TOH yac «peuenTopamMu NpoTOHIB») y HAMMEHIINX CEHCOPHUX
HeHpoHax ccaBIiB, MH TpuUIycTwIH, Mo ASIC MOXyTh (QYHKIIOHYBAaTH SIK IICPBUHHI HOIMIICTITOPH.
s imes Oynma migjgaHa JOCIIDKEHHIO MPOTATOM JIEKITbKOX JECATHIITH 1, HApPElITi, 3’ ACyBaJlocs, 110
KOMIIOHEHT HOIIMIIEIITHBHOTO BIIMOBI/I (X04Ya i HE HACTIIBKH ICTOTHUH, K CIIOYATKY 3/1aBaBCsi) MIHCHO
obymoBnennii akTuBHicTi0O ASIC (Dynkmia 1). llle B 1985 poni nama gabopaTopis BUsABHIA, IO
ASIC npucyTHi B neHTpanbHUX HelipoHax. Ilicms memoHcTpanii Toro, o CHHaNTHYHA Iepenada B
TiMOKaMIIi CYyIPOBOJIKYETHCS MIAKUCIECHHAM (110 MOXke OyTH OB’ S3aHO 3 BUBLIBHEHHSIM KUCJIOTO BMICTY
CHHANTUYHUX BE3HKYI), MU npunycTmid, mo ASIC MOXyTh OyTH 3aJIy4eHi 0 CHHAITHYHOI Iepeaadi
3 BUKOPUCTAHHSM MPOTOHIB K Helponepenatyuka (1987). s rimoTesza Oyia miATBEpKeHA HEJIaBHO,
ane He B rinokammi: ASICs-onocepenkoanuii komnoneHT EPSC OyB 3Haiinenuit B amygdala (2013) i
nucleus accumbens (2014). e € pynkmiero 2. Hama nabopatopis HeMIo1aBHO MPOJEMOHCTpYyBaia, 110
akTuBHICTh ASIC BH3HAYa€ 4acTOTy CHOHTAHHOI'O CHHANITHYHOTO BUBIJIBHEHHS Y TiMoKaMIi ((yHKIis
3). Lli Bunmajgku BCTaHOBIIOIOTH PyHKIiI0 ASICS 3 TOUKHM 30pYy iX BIUIMBY Ha CJIEKTPUUHY AKTUBHICTb
HelipoHiB. PeanbHe 0e3iiu ganux, orpuManux B octanHi poku Ha ASICs KO TBapuHax, BKa3zye Ha MOXKJIHBE
sanydeHHst ASIC y Buini GyHKIIIT FOJJOBHOIO MO3KY ccaBIIiB Bij pediekciB qo emoriii. [loTpiOHi 3HaUHI
3YCHIUISL IUTSL Y3TODKCHHSI HAIIUX YSBICHB PO MHOKMHY (DYKHKIIH MPOTOH-aKTHBOBAHUX KaHAJIB Ha
KJIITHHHOMY Ta CHCTEMHOMY PiBHSX.

CALCIUM SIGNALLING IN THE MYSTERIOUS PANCREATIC STELLATE CELLS
Ole H Petersen and Oleksiy Gryshchenko*

School of Biosciences, Cardiff University, Sir Martin Evans Building, Museum Avenue,
Cardiff CF10 34X, Wales, UK; *Bogomoletz Institute of Physiology, Kyiv 01024, Ukraine

The acinar cells in the exocrine pancreas produce and secrete the digestive enzymes that are needed to
break down the food we eat, so that the components can be absorbed by the intestine. The acinar units are
surrounded by very thin stellate cells that have until very recently been regarded as quiescent, without any
signalling properties - and without any clear role - in the normal pancreas. Somewhat reminiscent of the
developments with regard to glia cells, it now turns out that the pancreatic stellate cells (PSCs) generate
substantial cytosolic Ca®* signals in response to various stimuli, including bradykinin (BK), and do so
at plasma BK concentrations that are relevant to physiological and pathophysiological conditions. The
presentation will describe the Ca”" signalling properties of the PSCs and their potential consequences.
References
1. Gryshchenko O, Gerasimenko JV, Gerasimenko OV, & Petersen OH (2016) Ca®" signals mediated by bradykinin
type 2 receptors in normal pancreatic stellate cells can be inhibited by specific Ca?* channel blockade. J Physiol
594, 281-293.
2. Gryshchenko O, Gerasimenko JV, Peng S, Gerasimenko & Petersen OH (2018) Calcium signalling in the acinar
environment of the exocrine pancreas: physiology and pathophysiology. J Physiol 596, 2663-2678.
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NA/CA EXCHANGE AS QUANTUM-MECHANICAL TARGET FOR PAIN THERAPY
Sinerik Ayrapetyan

UNESCO Chair in Life Sciences, Life Sciences International Postgraduate Educational Center,
Yerevan, Armenia, info@biophys.am, life@biophys.am

The fact that pain can be provoked by different phenomena starting from mechanical damage to the
dysfunction of different metabolic pathways, and it could be modulated by weak physical factors
(intensity less than thermal thresholds) and extremely low chemical factors, which are unable to activate
ionic channels in the membrane, indicates that pain must have common quantum-mechanical sensitive
metabolic pathway through which the pain sensation is generated. Despite the marked advances in pain
study, the nature of the mentioned common metabolic pathway of pain sensation is not evaluated yet,
which warrants to open a new avenue for discovering novel physio- and chemo-analgesic methods with
free adverse effects on organism. From the biophysical point of view, nociception can be considered
as a hyper-excitation of nerve ending leading hyper-synaptic activity and multi-synaptic transmissions
conducted these excitation signals toward the spinal cord, where the signal is processed by interneurons
or directly transmitted to projection neurons and transmit the signal to the pain sensing centers of brain
cortex. Our previous study has shown that the Na/K pump, generating water efflux from the cell serves
a key metabolic mechanism through which the metabolic controlling of the membrane excitability is
realized, which takes place by direct inactivation of ionic channels of inward ionic currents and by
decrease of the number of functioning ionic channels and receptors in the membrane. Since the Na/K
pump dysfunction is common consequence of any cell pathology, the increase of [Na], leads to the
activation of Na/Ca exchange in the reverse (R ) mode, which servesas the second mechanism generating
water efflux from the cell because of its function in stoichiometry 3Na:1Ca. Our earlier study has shown
that RNa/Ca exchange is also activated by extremely weak chemical and physical factors, which are
unable to activate ionic channels and modulate pump activity (Ayrapetyan and Carpenter 1991, Saghyan
et al.1996, Ayrapetyan 2017) that take place through family of G proteins, which are responsible to
elevatethe intracellular cAMP contents. The cAMP-dependent RNa/Ca exchange generates water efflux
from cells not only by its electrogenic properties but also through the activation ofelectrogenic Na/K pump
byremoving [Ca], from cytoplasm through cAMP-activated Ca-pump in the membrane of reticulum(ER)
and activating mitochondrial function through junction between ER and mitochondria (Brini and Carafoli
2009).Therefore, the depression of metabolic effect of RNa/Ca leads to increase [Ca], which brings
to release synaptic transmitters from the nerve terminals.It is suggested that because of myocytes the
volume ofmyosin is more than 50%, their dehydration takes place earlier than in nerve endingso the
desynchronization between hydration nerve ending and endplate in muscle leads to micro-structural
disorders, which serve as abnormal and sustainable pain sources, until the desynchronization of hydration
between nerve ending and endplate will be recovered. In my talk I am going torepresent experimental
data considering the activation of cAMP dependent RNa/Ca exchange as a primary mechanism for
generation of neuromuscular pain and its quantum-mechanical sensitivity.

DETRUSOR SMOOTH MUSCLE DYSFUNCTION: CAUSES AND CONSEQUENCES
Y.M. Shuba, I.B. Philyppov, G.V. Sotkis, K.L. Gulak, O.P. Lyubanova, V.G. Naidenov

Bogomoletz Institute of Physiology NASU, E-mail: yshuba@biph.kiev.ua

Urinary incontinence due to bladder dysfunction is a common medical problem affecting more than 30%
of the adult population and significantly impacting the quality of life. The disruptions in normal bladder
function can occur as a result of person’s natural aging as well as be a consequence of many diseases,
including such widespread as multiple sclerosis, diabetes and cancer. Depending on what causes the
urinary bladder dysfunction (UBD) — disturbance in neuronal regulation, impairment of contractility of
the detrusor smooth muscle (DSM), or some undefined factors, the UBD is classified as being neurogenic,
myogenic, or idiopathic in nature. Despite the multiplicity of the UBD etiology, the approaches for its
pharmacological correction, especially in the event of bladder overactivity, are limited to the use of
muscarinic acetylcholine (ACh) receptor (mAChR) antagonists, since mAChR represents the primary
type of stimulatory receptor on the DSM with ACh being the main excitatory neurotransmitter released
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by parasympathetic nerve endings. The use of mAChR antagonists is usually associated with a number
of side effects. However, the lack of data on specific molecular mechanisms determining UBD in each
particular case so far precluded the identification of additional therapeutic targets. In our studies, we
focused on defining the molecular mechanisms of UBD associated with two severe pathologies — type I
diabetes and bladder cancer. The studies were performed on preparations of DSM from bladders of rats
with type I diabetes induced by streptozotocin, a chemotherapeutic agent specifically toxic to insulin-
producing pancreatic beta-cells, or urinary bladder cancer induced by known urothelial carcinogen, a
component of tobacco smoke, N-butyl-N-(4-hydroxybutyl)-nitrosamine (BBN). In diabetes, especially
when it was complicated by cystitis, cholinergic component in synaptically-evoked DSM contractions
became strongly augmented. Our data show that such augmentation was largely determined by the
decreased activity of ACh-degrading acetylcholinesterase (AChE) most likely resulting from metabolic
acidosis. Bladder cancer affected several featured of DSM contractility: it diminished spontaneous
contractile activity, reduced contribution of cholinergic component to synaptically-evoked contractions,
and altered contractility associated with the activation of cationic TRPV1, TRPV4 and potassium BK
channels. The report will present relevant experimental evidence and provide explanations on how the
observed molecular phenomena may contribute to the symptomatic of UBD associated with these diseases.

PLATON KOSTYUK AND UKRAINIAN PHYSIOLOGY
E.A. Lukyanetz

Bogomoletz Institute of Physiology, Kiev, Ukraine

Platon Kostyuk - a prominent scientist in the field of Physiology, the founder of the national school
of neuroscientists in Ukraine, who has made substantial contributions to the development of European
and world neuroscience. P. Kostyuk was a vice-president of the [UPS and one of the founders of journal
“Neuroscience” which is under the editorial direction of IBRO. P. Kostyuk is widely recognized for the
development of intracellular perfusion technique, discovery of voltage gated calcium permeability of
membrane, and characterization of ionic conductances in excitable cells. He was the first to prove directly
the presence of calcium channels in neuronal cell membranes. Under his supervision, two types of calcium
currents were discovered: high- and low-voltage activated. P. Kostyuk fostered generations of students,
many of whom became successful scientists and leaders, and spread his legacy throughout the world.
The huge contribution of P. Kostyuk and his collaborators was in the discovery of the role of calcium ion
homeostasis in nerve cells and in the studies of disorders in certain forms of brain pathologies-ischemia
/ hypoxia, neuropathies caused by diabetes, epilepsy, Alzheimer’s disease, etc. Kostyuk investigated
how processes occur in an operating neuron at the molecular level and showed that the most important
role in normal and pathological processes is played by calcium ions. For outstanding achievements
in the development of neurophysiological science, a significant contribution to the training of highly
qualified scientific personnel, active public activities, P. Kostyuk was awarded with numerous national
and international awards and got the overall recognition of the international scientific community.

YYACTHh CUPTYIHA 1 BMEMOTUYHOMY JJO3PIBAHHI OOIIMTIB MHUIII
M.C. Ctynuyk, T.}O. Bo3necencbka

Inemumym ¢hizionoeii im.O.0.bocomonvyss HAH Ykpainu, Kuis, Ykpaina, mariastupchuk@yahoo.com

CTrapiHHA SE€YHHKIB - TIPOIEC MOCTYIOBOT BTPATH KUIBKOCTI 1 IKOCT1 OBapiadbHUX (HOIIKYIIIB, IO MPHU3-
BOJIUTH JI0 HEJJOCTATHOCTI I€UHUKIB. Teopist cTapiHHS OKCUJATHBHOTO CTpecCy mnepeadadae e, mo Taki
HEBiZIBOPOTHI MOOIYHI MPOAYKTH MeTabomi3My sIK akTuBHI popmu kucHio (ADK), mocTiiHO TeHepyIOTHCS B
KJIITHHAX. Y MONIYKaxX CTpaTerii, CIPsIMOBAHMX Ha 3aM00IraHHs OKCUAATUBHOIO YIIKOJKCHHS I€YHUKIB,
AKTHBHO BUBYAETHCS POJIb CUPTYTHIB. OCTaHHIM YaCcOM 3)SIBUJIOCS YMMAJIO HAYKOBUX TOCIIIKEHb IIPUC-
BSYCHUX POJII ayTOIMyHHHX MOPYIICHb Yy MaTOreHe31 pi3HUX TiHEKOJOTIYHUX 3aXBOPIOBaHB, 30KpeMa,
HEJOCTaTHOCTI SIEYHHKIB. MeToro poboTH OyII0 B YMOBaxX €KCIIEPUMEHTATBHOTO CHCTEMHOTO ayTOIMYHHOTO
yiikoxeHHs (ECAY) oninutu BrutuB aktTuBatopa cuptyina 1 (SIRT1) - pecBeparpoy y KOHIIEHTpaIii
20 mxM Ta inridiTopa NF-xB - BAY 11-7082 y koH1neHTpalii 5 MKM Ha mpoIec mMpoXoKEHHS OOIIUTaAMHU
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cTalliii MeHOTHYHOTO JTo3piBaHHS — MeTadasu | Ta Mertadasu 1I, a TakoX Ha KUTTE3AATHICTh KIITHH
douikysipaoro oroueHHs 0onuTiB (POO). JlocaipKeHHS TPOBOIMIN Ha CTATEBO3PUTNX CAMHUIISIX MUIIICH
ayTopeanoi niHil Anp0iHo (Macor 18-22 r). Moaens ECAY cTBOpeHa muisixoMm iMyHizamii muiei [
MOKOJIIHHA CYCIICH31€10 aHTUTCHY HUPKHU, OTPUMAaHOI Bil MAaTEpUHCHKOI 0coOu. BukopuctoByBanu meToq
KyJIbTUBYBAaHHS OOLUTIB in Vitro; MeTOA MPUKUTTEBOTO MOABIHHOTO 3a0apBieHHS (DIyOpPECHEHTHUMU
OapBHHMKaMH HYKJIETHOBUX KucIoT XexcT 33342 ta loaua nponiaiyma. [Tokazano, 1110 BIUIUB pecBepaTpoIy
ta BAY 11-7082 npu3BoauTh 70 301JIBIIEHHS BiZICOTKA OOIUTIB, SKI YCIIIIHO Tpornutk Metadasy I Ta 11
MeHOTHYHOTO0 J03piBaHHsA y TBapuH 3 ECAY: Meradasza I (55,6+0,1% nopiBHsiHO i3 36,0+4,3% y TBapuH
3 ECAY, p<0,05, n=7); metacdaza II (41,7£3,9 % nopiBusaHO i3 17+3,6% y TtBapun 3 ECAY, p<0,05,
n=7). 3MiHu y KinbpkocTi xuBuX (56,1+£0,4% - pecseparpon+BAY+ECAY - nmopisusno i3 37,2+0,8% y
tBapuH 3 ECAY, p<0,05, n=7), anontotnunux (27,2+0,5% - pecsepatpon + BAY + ECAY - nopiBHAHO i3
38,5+0,8% y tBapun 3 ECAY, p<0,05, n=7) Ta Hekpotuunux (16,7+0,3% - peceepatpon+BAY+ECAY -
nopiBHsAHO 13 24,3+1,4% y TBapun 3 ECAY, p<0,05, n=7) kiitun ®OO. OTxe, € miACTaBU CTBEPIKYBaTH,
1o B e(heKT il akTHUBaTOpa CUPTYiHa 1 - pecBepaTpoily Ha oonuTH Ta KIiTHHU ®OO, 3a7i1H1 MEXaHI3MHU
13 3anmyueHHsM NF-kB. JleanernmtoBanns ta inaktusaiis NF-kB 3a nomomororo SIRT1 npuszBoauts 1m0
3HIDKCHHA piBHS KIITHHHUX ADK, mpurHidyroun TakuM YMHOM PO3BUTOK 3aIaJILHOTO MPOIIECY.

PECULIARITIES OF DENSE LOCATION OF NERVE CELLS IN DIFFERENT LOBES
OF THE CEREBRAL HEMISPHERES UNDER CONDITIONS
OF ISCHEMIC-REPERFUSION DAMAGE

T.M. Boychuk, T.I. Kmet

Higher State Educational Establishment of Ukraine «Bukovinian State Medical University», Chernivtsi,
kmet.taras@bsmu.edu.ua

Ischemic-reperfusion damage is known to result in the formation of free radicals further injuring brain
cells, first of all, nerve cells. Although analysis of scientific data does not present complete information
concerning peculiarities of the effect of incomplete global cerebral ischemia with further reperfusion of
various duration on the density of nerve cells location in the cortex of the frontal, parietal and temporal
lobes in the neocortex of cerebral hemispheres. Incomplete global cerebral ischemia was modeled on
six-month male rats by means of 20-minute clipping of the general carotid arteries. Later the blood
flow along these vessels was renewed. To learn early consequences of cerebral ischemia-reperfusion a
part of animals was taken from the experiment 1 hour after reperfusion period was over, and the remote
ones — on the 12 day. The cortex image was studied on the fluorescent microscope AXIOSKOP. The
density of distribution of nerve cells in the neocortex was examined in the automatic regimen by means
of the program developed in a specialized medium of VIDAS-2,5 software engineering. At the early
post-ischemic period the location density of nerve cells in the cortex of the frontal, parietal and temporal
lobes of the cerebral hemispheres was found to be 8 %, 9 % and 9 % decreased relatively the control
animals. At the late term of observation this parameter in the above mentioned lobes 37 %, 29 % and
36 % decreased respectively concerning the parameters in the control rats, and 22 %, 21 % and 29 %
concerning the early term of the observation. Therefore, at the early post-ischemic period the density of
nerve cells decreased equally in the cortex of the examined lobes of the cerebral hemispheres. Although
on the 12" day a progressing decrease of this parameter was determined in the following direction:
parietal lobe<frontal lobe<temporal lobe.

KYJbTUBUPOBAHME KJETOK JEPMAJBHOMN MAIAJLJIBI KPOJIMKA IN VITRO
B CPEJAX PABHOI'O COCTABA

0.10. HoBuxoBa, I'A. bo:xok, T.Il. bonaapenko
HUnemumym npobrem kpuobuonozuu u kpuomeouyurnvt HAHY, Xapvros, Yrkpauna

Jepmanbnas nanumta (/[I1) sBasercs o0bEKTOM MPHUCTAIBHOTO BHUMAHMS CIICIHAINCTOB Pa3IHUHbIX
oOmnacTeil BBUAY €€ CI0KHOI0 OHTOI€HETHYECKOT0 (OPMHUPOBAHUSI M COXPAHEHUS MyJIa ITIOPUIOTEHTHBIX
KJIETOK B TEYECHUE BCETO MOCTHATAIILHOI'O OHTOreHe3a. [10sBIseTCs MHOTO COOOIIEHH 0 BOZMOXKHOCTAX
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KynbpTuBupoBaHus kieTok Il in vitro W MHAYKIWHA AAaHHBIX KJIETOK B Pa3lIMYHBIX HAIPaBICHUSX.
Ienbro Hamel paboThl OBLIO M3yYCHUE TUHAMHUKHA POCTa U MOP(HOJIOTUUECKUX MPeoOpa3oBaHii OTHO-
CHUTEBHO Mallou3ydyeHHOro oowekta — J[I1 kponuka, nmpu KyJIbTUBUPOBAHWHU B JIByX THIAX CPEa —
CTAaHJApTHOH POCTOBOM cpexe, coaepxamei 10% rtensueit peranpnoil ceiBopoTku (OPTC) B KauecTBe
poctoBoro dakropa (cpena 1), a Takxke B cpele s MoJepKaHus HEUPOTreHHBIX CBONCTB, coJlepxKalieit
1% poctoBoit no6asku B27 u 20 ur/mn EGF (cpena 2). @parMeHThl KOXH HEOHATAIbHBIX KPOJHUKOB,
coxepxamue /111, ObUTH OTHEICHBI OT MBIIIEYHOTO ciosl. Jlaee n3BIeKa Il BOJOCSHBIC (POJUTHKYIIBI, U3
KOTOPBIX MOJ OMHOKYJISPHBIM MHKpOCKomoM Beinesutk JI1. DkcmmanTel momernanu B yamku [letpw,
MOKPBITHIC KEITATHHOM, CBEPXY HAKPBIBAJIM MOKPOBHBIMHU CTEKJIAMHU M KYJITHBHPOBAIH B BBIIICYKa3aH-
HBIX NMUTATENbHBIX cpefax B TeueHue 21 cytok. C 1 mo 3 cyTKu B KyJIbTypax MPOUCXOJIUIIO BBICETICHHUE
KJIETOK, OTJINYHIl B XapakTepe pocTa U MOP(OIOTUH KIETOK B 3aBUCUMOCTH OT THIA CPeAbl HE ObLIO
3ameudeHo. Ha 5-6 cyTku Hamu ObUIO OTMEYEHO MOSBICHUE B KYJITYpe HEOOIBIINX arperaToB, COAEPIKAIINX
110 HECKOJIbKO KjeToK. Ha 14 cyTku Hamu ObUIO MOACYUTAHO KOJIUYECTBO aJAre3UMPOBAHHBIX KJIETOK M
MYJBTHKICTOYHBIX cheponnoB (MC) Ha eAMHHINY ILIOIATd MOHOCIOS, MoJydeHHOro u3 oxHou JI1.
Yuciio aare3supoBaHHBIX KIETOK cocTaBuno 213,3 kaetok/10 MM % pu KyIbTUBMPOBAaHMHU Ha cpeje |
u 156,7xnetok/10 Mmm 2 mpu KyabTuBUpoBaHuH Ha cpeae 2. KomunuectBo MC cocrapnsno 13,3/10 mm?
npH KyJIbTUBUPOBaHMH Ha cpeze 1 u 22,2/10 Mm? npu KynbTuBMpoBanuK Ha cpeae 2. Takum oOpaszom,
HCII0JIb30BaHKe 0€CCHIBOPOTOUHON Cpeibl CYIIECTBEHHO HE BIUAJIO Ha BBIXO/] U IMHAMUKY POCTa KYJIbTYD
10 Havaja mpouecca cepoodpazoBaHus (ITO OTMEUCHO Ha 5-6 CYyTKH), OAHAKO IPUBOIUT K IIOBHIIICHUIO
KOJHYECTBAa MYJIbTHKICTOUHBIX CPEPONIOB, MAPAIICTHHO C YeM CHIKACTCS YUCIO KIETOK B MOHOCIIOE,
9TO JAeT OCHOBAHMS MPEANONOXKUTE MEXaHU3M (OPMHUPOBAHUS CHEPOUTOB — 3a CUCT MHUTPALHNH U
arperanun KJIeToK.

BIIVINB KPIOKOHCEBYBAHHS HA MOP®ODPYHKIIOHAJBHI XAPAKTEPUCTUKH
MVYJABTUNOTEHTHUX ME3EHXIMAJIbHUX CTPOMAJIBHUX KJITUH
3 2KUPOBOI TA XPAIIOBOI TKAHUH

.b. Beegencbkmii'?, H.O.Boakosa'!, A.M Tosibues!.

IIHcmumym npobnem Kpiobionoaii i KplOMeéuuUHu HAH Vipainu, m. Xapkie
’Xapriscokuit Hayionanvnuii Ynisepcumem im. B.H. Kapasina, xagedpa xipypeiunux xeopob email.:
milos 11 @ukr.net

Mertoro podoTu 0yno mpoBEACHHS MOPIBHAILHOI OIIHKH BINIHBY KPiOKOHCEpBYBaHHS Ha Mopdo-
(GYHKIIOHAIBHI XapaKTEPUCTHKNA MYJbTHIIOTEHTHHX ME3eHXIMaIBbHUX cTOBOYpoBuX KiriTuH (MMCK),
sIKi OyJIM OTpUMaHi 3 )KUPOBOT Ta XpsAmoBoi TkauuH. Kynerypun MMCK, oTpumani 3 xxuposoi (MMCK
XKT) Ta xpsamosoi Tkanua (MMCK XT) mypiB, kpiokoHcepByBasu mija 3axuctom 10% IAMCO i 20%
FBS 3i mBuakictio oxonomxeHHs 1 rpaa/xs 10 -80°C 3 HACTyIHUM 3aHYPEHHSIM y piakuii a30T. Bixirpis
KpiloammyJ IpOBOIMIIU Ha BOJAHIHN Oani mpu Temnepatypi 40°C no nosiBu pigkoi ¢aszu. [IponideparusHi
xapakrepuctuku MMCK Oynu mocmimkeHi 3a gomoMororo MTT-tecty. EdekTuBHICTh KIIOHYBaHHS
MMCK Bu3HaYaIH MiIPaxXyHKOM KOJOHIH 1 BUCIOBIIFOBAIIN SIK KOJIOHIEYTBOPIOIOUa oquHHMIS Piopobiac-
TiB. BUBUEHHS MpoIeciB HEKPO3y-aronTo3y IPOBOJMIIM 3a JOOMOTor OapBHHKIB Annexin-V-FITC
(BD, CIIIA), 7AAD (BD) na npotounomy nutopayopumerpi FACS Calibur BD. Ilpu craructuuniii
00poO11i pe3yabTaTiB BUKOPUCTOBYBAIN OAHO(DAKTOPHUIT AuciepciiHmit aHami3 i t- kputepiit CTbrofeHTa
3 BUKopucTaHHsM nporpamu Excel 1 Statistica 8. [IponidepatuBHa Ta KOJIOHI€yTBOPIOIOYA AKTUBHICTD
B YCIX JAOCIHIJPKEHUX 3pa3Kkax IMiclsl KPIOKOHCEpBYBaHHs OyJjia 3HHM)KEHA MOPIBHAHO 3 HATHBHUMU
kynpTypamun MMCK. Sk xpiokoHcepBoBaHi Tak 1 HaTuBHI MMCK XT xapaktepusyBaiucs OiJIbII
MOBINBHOIO MpOIideparielo Ta 31aTHICTIO 10 KonoHieyTBOpeHHs y mopisHsHHI 3 MMCK XT. Ilpu
TOZaJIBIIOMY KynLTHByBaHHl npomq)epaTHBHa AKTUBHICTD KplOKOHCCpBOBaHI/IX MMCK BinzHOBMIOBaNACH.
B y01x JOCTIIKEHUX 3pa3kax KiUTbKicTh Annexin V/7AAD” KIITHH BIpOTiAHO 3HMXKYBanach Micias
kpiokoHcepByBanHs: y Bunagky MMCK XT — na 11,7+1,3%, MMCK XT — Ha 8,2+1,5% cTtocoBHO
BiAmoBigHOro HatupHOro aHanory. Kinpkicts Annexin V¥/7AAD™ xaiTul, B ycix 3paskax micis
KpPIOKOHCEepBYBaHHS 3HAUyIle HE BiApi3HsIAcs BiJ MOKAa3HHWKIB y HATUBHHUX 3pa3kax. Pe3yiabratu
MPOBEJACHOTO JOCIIKEHHS MOXYTh OyTH BUKOPHUCTaHI JUISi CTBOPCHHS KPioOaHKY MEpCIEKTUBHUX
JiHIA KIITHH CTPOMAJIBHOTO TOXOKEHHSI 3 MOKJIMBICTIO 1X 3aCTOCYBaHHS Ay noTped OioTexHOJIOoTil
Ta KIITHHHOT Tepamnii YIIKOJXEeHb OMOPHO-PYXOBOTO anapary.
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BIIJIUB BBEJIEHHSI HAHOYACTHUHOK CPIBJIA B CKJIAJII TOJIMEPHOI
MATPI/I]_[I HA COMATUYHI I TEPMIHATUBHI KJIITUHU CCABLIB

B.0.Cpi6nal, 10.I.lN'aparyu?, I.L.Tpunxo?, B.A. qua‘leHK02 A.Il.Haymenko?,
0.M. Ka.nenﬂucona‘ T.B. B.ﬂaumm H.B.Kyuesoua? , E-mail: valia-z@ukr.net

IIHcmumym gisionozii in.0.0.Bocomonvys, m.Kuis
’Kuiscvokuil HayionanbHutl yuigepcumem imeni Tapaca lllesuenxa, m.Kuis

Hanomennuuna i HaHOhapMaKoIOris pO3BHBAIOTLCS BHCOKUMH TEMIIAMH B IIOLIYKY HOBHX JIIKapPChKHX
3aco0iB. IIpoBigHe Mlcue cepejl HUX 3aiiMaloTh NpenapaTH Ha OCHOBI HaHouacTHHOK cpibaa (HYC).
Brumue HUC Ha 310pOB’st TFOUHY (K TO3UTHBHE, TAK 1 HeraTHBHHH) BCE III€ HE € TIOBHICTIO 3p03yM1JmM i
noTpedye AeTanbHOTO BUSCHEHHS. B ocTanHi poku Ha XiMivHOMY (akynbTeTi KHIBChKOr0 HalliOHAIBHOTO
yHiBepcuTeTy iMeHi Tapaca IlleBueHka TpOBOAATHCS AOCTIIKEHHS 10 CHHTE3y Ta BUBYCHHIO PO3TaTy>KCHUX
06iocyMiCHHUX MOJIMEpPiB Ta HAHOCHCTEM Ha iX OCHOBI. Bike moka3aHo, 110 KOMOJiMepH 3 IeKCTPAaHOBUM
SAPOM Ta NPHIICIUICHAMH noniakpunamianumu nanuioramu ([-ITAA=]lexcrpan-Iloniakpuiamin) €
eekTHBHIME TIpH (OTOAMHAMIYHIN- Ta XiMiOTeparii, M0 HaJlae BICBHEHOCTI Y MEPCIEKTHBHOCTI
CTBOPCHHS Ha iX OCHOBI HAHOCUCTEM-HAHOHOCIIB JTIKapChKUX IpenapaTiB. ToMy aKkTyalbHUMH CTAIOTh
JIOCITIJKEHHS 3 BUKOPUCTAHHSM TBapwWH B AKUX Oyje 3’siCOBaHO €(EeKT BBEJCHHS MOJIMEPHOT MaTpHIIi
J-ITAA, a Takox HAaHOYACTHHOK cpibia B ii ckiani, HA COMaTHYHI 1 TePMiHATHBHI KJIITHHH CCABIiB.
Mana poboTa € MOMTOBXOM /ISl BIPOBA/DKCHHS HAHOTEXHOIIOT1ii (a came 3011iB ¢pibia, CHHTE30BaHUX Y
6iocyMiCHUX MOJIMEPHIX MATPHIX) B MeAn4Hii npakruii. [Ipore, Hacammepes, 1 BUMarae OLiHKH i
PO3YMiHHS PH3UKIB BiJ[ 3aCTOCYBAHHS TAKMX HOBITHIX IPeNapaTis, 1110, BiANOBI/IHO, CIIOHYKae Haiinepie
210 X JOCIIUKeHB Ta BUIPOOYBaHb B 1ab0opaTOpHUX yMoBax. MeTa poOOTH — ZOCIIAMTH BILINB BBE/ICH-
HSI HAHOYACTHHOK cpibia B CKIaal MOJiMepHOI ManI/I]_Il JA-TITAA na comaTn4Hi i TepMiHATHBHI KIITHHH
CCaBIIiB, a camMe Ha OOUUTHU (KiJIbKICTh B IEYHUKY 1| MEHOTHYHE }103p1BaHHH) 1 Ha KIITHHHU QOTIKYISIPHOTO
OTOYCHHS OOLHUTIB (MOKA3HUKH iX KUTTE3MATHOCTI) y muiieh. Jlocmian nmpoBeaeHi 3 BUKOPUCTAHHIM
CTaTeBO3PIINX caMUIb Oinux naboparopHux muieit Albino (Macoro 20-22 r), BUKOpUCTaHI METOA AOCIiJI-
JKEHHSI MEHOTHYHOTO JT03PiBaHHS OOIUTIB IPU KYJIbTHUBYBAHHI i1 Vi{ro, METOA IPHKUTTEBOTO MOABIHHOTO
3a0apBieHHS (IyOpPECHEHTHUMU OapBHIKAMU Ta METOI CTATUCTUYHOI 00poOKy nanux. OTpruMaHo HOBI
JlaHl ¥ 3/1iiCHEHA OIliHKa BIIJIMBY HAHOYACTUHOK cpibiia B cknaji JI-ITAA Ha coMaTHuHI 1 TepMiHATHBHI
KJIITUHHU Y CCaBIIiB, 110 paHimie He OyJI0 JOCIiIKEHO.

ANTI TNFA TREATMENT RESTORES ENDOTHELIAL DYSFUNCTION
IN RHEUMATOID ARTHRITIS MICE: ROLE OF LOX-1 AND ARGINASE

Alexander Akhmedov? *, Margot Crucet® *, Nicole R. Bonetti?, Caroline Ospelt®, Sylvie Briand?,
Mohammad Amrollahl-Sharlfabadla Adrian Ciurea®, George Kolllasc Branko Simic?, Paul M.
Vanhoutted and Thomas F. Luscher""

“Center for Molecular Cardiology, University of Zurich, Schlieren, Switzerland

dDepartment of Rheumatology, University Hospital Zurich, Zurich, Switzerland,

"’Instztute for Immunology, Biomedical Sciences Research Center Alexander Fleming, Vari, Greece,
dDepartment of Pharmacology, Hongkong University, PR.C.

°Royal Brompton and Harefield Hospitals and Imperial College, London, United Kingdom

*_ these authors contributed equally to this study

Introduction: Chronic inflammatory diseases such as rheumatoid arthritis (RA) are associated with in-
creased cardiovascular (CV) risk. In patients with RA, endothelium-dependent responses are impaired.
However, the molecular mechanisms causing endothelial dysfunction (ED) in rheumatoid arthritis are
poorly understood. Purpose: We studied endothelial dysfunction in TNFa transgenic mice that develop RA
and characterized the molecular mechanisms involved. Methods: Two transgenic mouse lines developing
mild or severe form of RA were used to study disease progression. Endothelial function was assessed in
both lines and controls at different time points using organ chamber myograph. Transgenic mice were
also randomly receiving anti-TNFa treatment starting before the onset of ED. Results: Endothelium-
dependent vasorelaxation to acetylcholine was impaired in both lines. This was associated with increased
aortic expression of LOX-1 in transgenic mice. Anti-TNFa treatment with infliximab improved ED in
both lines, which was paralleled with decreased arginase activity as well as lower expression and serum
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levels of LOX-1 in both lines. The same profile for arginase and LOX-1 was also seeing in RA patients.
Conclusion: We show here that RA induced by TNFa overexpression leads to a time- and dose-dependent
ED due to increased expression of LOX-1 receptor and increased arginase activity, while anti-TNFa
treatment reduced LOX-1 expression and arginase expression and activity in RA mice. Moreover, anti
TNFa therapy also reduced LOX-1 levels and arginase activity in RA patients. These translational re-
sults highlight the fact that inflammation itself leads to endothelial dysfunction that may explain the
increased CV risk of RA patients.

®OPMYBAHHS TA XAPAKTEPUCTUKA COEPOIIB HEVPAJILHUX KJIITUH
IJIOJIB LI{YPIB

Beesosoacbka C.0. !, Cykau O.M.'2, OQuenamko O.B.2

IXapKIGCbKuu HayionaneHutl nedazoeivnuil ynisepcumem im. 1.C.Crogopoou, m. Xapkis, Ykpaina
2Incmumym npobnem kpiobionozii ma kpiomeouyunu HAH Yipainu, m. Xapxis, Yepaina

TpuBuMIpHI in vitro MOJEIi IEHTPAIBLHOT HEPBOBOI CHCTEMH MAIOTh BEJIUKI IEPCIICKTUBH JJISl BUBYCHHSI
SIK HEBPOJIOTIYHMUX XBOPOO 1 MOIIKOIKEHB, TaK 1 TOKCHYHOCTI Ta €(PEKTUBHOCTI JIIKapCHKUX 3aC00iB.
TakuMu MonIensIMU MOXYTh OyTH cdepoinnu, chopMOBaHi i30JbOBAHUMH KIITHHAMHU, OTPUMAHUMU 3
TKaHUHU T'OJIOBHOTO MO3Ky mypiB. Cycmnensito nepBuHHuX HelpanbHux kiituH (HK) orpumysanu 3
TKaHUHH TOJIOBHOTO MO3KY |5-IeHHUX TUIOAIB HIypiB MEXaHIYHUM MeToJOM. [liJpaxyHOK KUIBKOCTI
KIITHH TPOBOIUIN B kKamepi ['opseBa. JKUTTe3naTHICTh KIITHH BU3HAYAIH 338 TPUIIAHOBHM TECTOM.
Krnitnan xynpTuByBann B 24-TyHOYHHUX IuTaHmeTax B cepenoumi DMEM/F12 B mpucyrtrocTi 10%
CHPOBATKH KPOBi B KoHIeHTpanisx 0,5-4x10° knitun/min. MikpockoniuHuii anasis KyJabTyp TPOBOIHIN
Ha Mikpockoni LSM 510 META (Karl Zeiss, Himequnna). MopdomMeTpuuHmii aHaNi3 KIITHH TPOBOIMIN
3a gonomoroto nporpam AxioVision u Zeiss Image Examiner (Himeuunna). KynsTUByBaHHS IEpBUHHUX
HK mnnoniB 1mypiB B KOHIIEHTpAIIsAX 1-4x10° xmitua/Ma B cepenopunii DMEM/F12 B npucyTHOCTI
cupoBaTku 6e3 paKkTopiB poCcTy BxKe Yepe3 3-4 TOAMHH TPHU3BOIIIIO IO CHOHTAHHOTO YTBOPEHHS OaraTo-
KIiTHHHMX arperatiB. KynstuyBanns HK B koHnenTpaniax nukue 1x10° kiniTHH/MI pi3Ko 3HHAKYBAJIO
eekTHBHICTE pOpMyBaHHs arperaTis. 3a BiICYyTHOCTI CHPOBATKH arperaT He popMyBaiucs. 31aTHICTh
(opmyBaTH arperaTH, a TAKOXK iX CTPYKTypa i pO3MIp 3aleKaIn Bil KUTTE3AATHOCTI MOCISHUX KIITHH.
YuM HIDKYOI0 OyJ1a KUTTE3NATHICTE KIITHH, THM MEHIINM OyB pO3Mip ChOPMOBAHUX arperaris, a TAKOXK
IIUTBHICTH YITAKOBKH KIIITHH B HUX. Y arperatu o0’ €IHyBaJuCs KUTTe3AaTHI KIiTHHU. Ha 1me Bkasye
BHCOKa xutTeznatHicte HK B ckmami arperaTiB (6muzpko 80%) y mopiBHAHHI 3 )kuTTe3natHicTIo HK
BHXIJTHUX Cy01‘[€H3II/I (30 40%). Y npouem KyJIbTUBYBaHHS YaCTHHA IUIABAIOYNX arperaTiB, BHACTIIOK
301IBIICHHS IIITBHOCTI YNIAKOBKH KIITHH B HUX, NEPETBOPIOBanacs B cepoiin, 4acTHHA arperaris
3nuBanacs, Aeski chepoinm 30inpmryBanucs B po3mipax. [Ipu mpomy cmoctepiraigocs GpopMyBaHHS
BIIPOCTKIB, siKi 3B’A3yBanu niaBarodi chepoinu B citky. [lepeciB cpepoinis HK B cepenosumie 3
CHUPOBATKOIO CTUMYJIIOBANO IX MPUKPIMJIEHHS, MiCJI YO0 CIIOCTepiranocs BUIepeKalbie GopMyBaHHS
IOBTUX B-TyOyJiH 3-MO3UTHBHUX BiIPOCTKIB SKMMH MIrpyBaJId HeAU(pEPCHIIHOBaHI KIITUHY, SIKi JH-
(depeHmiroBanKcs 1 popMyBaTl MOHOIIAP 3 KIITHH ITiT 1 HeHpoHiB. HelipoHu 32 1OOMOTO0 BiAPOCTKIB
o0yenHyBanucs B ciTKy. Takum unHOM, cepoinn HK MoxxHa posrnsmatu sik MiKpOMOJielb HEpBOBOT
TKaHWHH, SKY MOKHAa BUKOPUCTOBYBATH B MEJMKO-010JIOTIYHHX 1 ()apMaKOJIOTIYHUX JTOCTIDKEHHSX, a
TaKOX I BUBYCHHS (POPMYBaHHS Ta (QYHKI[IOHYBaHHS HEPBOBHX CITOK.

OYHKIIIOHAJIBHA POJIb TRPV4
Y I''TAJEHBKOM’SI30BUX KJITUHAX JJETEHEBUX APTEPIH IITYPA_

J.O. JIpunp'?, M.I. Measnuk'2, O.B. Koaoc O.B.'3

I Inemumym ¢pizionoaii imeni O.0. Bozomonvys HAH Vrpainu, darinka.dr@gmail.com;
2 ,ZZ Y «Incmumym ¢apmaronoaii ma moxcuxonoeiiy HAMH Yipainu ;
3 KHY imeni Tapaca Illesuenxa, HHL] «Incmumym 6ionozii ma meouyunuy.

KaHaju TpaH31€HTHOTO PeLEnTOPHOTo HOTCH]_IlaJ'Iy (TRP-kaHamu) BiAHOCATE 10 cyrmepciMelicTBa KaTioH-
HUX KaHAIIB, [0 BUKOHYIOTH ITUPOKUH psia QyHKIIH K Y 30yUTHBUX, TaK i He30yIMBUX THIIaX KIIiTHH.
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MOJIEKVJISIPHA 1 KIHITUHHA ®I310JIOI'TA

TRPV4-kaHanu, mo eKCIpecyoThCs B KIITHHAX TIIANEHBKUX M S31B CYIUH i, SIK BiJIOMO, PETryIIOIOTh
CYIMHHHUHA TOHYC, aKTHUBYIOThCS (Pi3i4HUMHU 1 XiMidHUMH (pakTopamu. Paninie HamMu OyJo MOCIiIKEHO
BIIMB ceiektuBHOTO aroHicty TRPV4 GSK1016790A Ha CKOPOTINBY aKTHBHICTH MIaJEHBKUX M S31B
ocHOBHUX JiereHeBux aptepiit (OJIA) mypa Ha doHi nii a-anpeHoMmimMeTka perinegpiny Ta Oyau 3HAYHOKO
Mipolo 3’sICOBaHi MeXaHi3MH CKJIaJaHOI 1Bo(ha3HOT peakiii, o CKiIajanach 3 IOYaTKOBOTO PO3CIadIeHHS
Ta HACTYMHOT'O CKOpoYeHHs. Xoya 114 (i3i0JI0TiuHa BiiMOB11b Oyia nosiciena Bzaemoaiero TRPV4-kanany
3 RyR Ta BKC .- KaHaIaMu, BOHA MoTpeOye OB MTMOOKHUX MOJATBIINX JOCHTIKeHb. TOMy METOI0 TaHOT
pobotu Oyno 3’scyBaTu posib TRPV4-kaHamiB B eJICKTpOreHe31 130Jb0BaHUX IIaJeHbKOM SI30BHX KIITHH
(TMK) OJIA mypa. Yci ekcniepuMenTH nposoauaucs Ha isonsoBanux MK OJIA uypis (&, 3 micsmi), siki
BUIIIATHNCS (DepMEHTATUBHUM IIIAXOM iHKyOalii TkauuHu y po3unHi Kpebey y nBa eranu: 1) B Mr/mi:
nanain,1; DTE,1; BCA,1 (36,8 °C, 17 xB); 2) B Mr/mn: konarenasa tun 1A,1,5; DTE,1; BCA,1 (36,8 °C,
14 xB). Metonom patch-clamp y koudirypanii current-clamp peectpyBanu 3MiHH MEMOpPaHHOTO TIOTEH-
miary 'MK. Onip patch-ninetku ctaHoBHB 4-5 MOM 1ipH 3alTOBHEHI BHYTPIITHBOKJIITHHHAM PO3YHHOM
HacTtymHOTro ckiany (mmoinb/im): KCl 130, MgATP 1, kpearun 5, riiroko3a 10, ETTA 0.3, HEPES 10,
pH nosonunu o 7,4 3a nonmomororo KOH. Byno nmokazaHo, 110 miciis arurikaiii CeJIeKTUBHOTO aroHicTy
TRPV4-xananis GSK1016790A (0,3 uM) Ha doni aii peninedpiny (10 uM) criocrepiranach aenonspu-
3anist MemOpanu 'MK Bin piBHa npubnusHo -50 MB nHa 14,79+2,41 MB (n=7), npu npomy QikcoBaHuit
ctpym cranoBuB 0 A. IIpu nonasanui Tinbku aronicty GSK1016790A 3MimenHs noreHmiany memopa-
HU KJITHHHU y OIK MEHIII HETaTUBHHUX 3HAYeHb OyJIO Jeno MeHIUM i craHoBuio 13,33+2,13 mMB (n=5).
Jns migTBeppxeHHs ydacti came TRPV4-kananiB y BiATOBI/I 3aCTOCOBYBAIM CEIICKTUBHUI OJIOKATOP
HCO067047 y xonnenTpaiii 1 pM, sika € 1ocTaTHLOI i ToBHOTO OiokyBaHHs TRPV4 kananis. byno
MOKa3aHo, 0 BiH MoBHIicTIO 3amobiras epexkry GSK1016790A. OTxe, oTpuMani enexTpodizionorivmi
peecTpanii cBiguaTh Mpo HasBHICTh QyHKIiHOT ekcripecii TRPV4-kananiB B rmaieHbKOM SI3€BUX KITITH-
Hax OJIA Ta mpo 1X BaXKJIUBY POJb B PETYIALIl TOHYCY IIUX CYJAWH LHUISIXOM JETOISApU3alliiHIX BIUIMBIB.
BaxxyinBo TakoX 3a3HAYUTH, 110 OTPUMAHI PE3yJIbTATH Mepe0adyaroTh MOKIUBICT 1X BUKOPUCTAHHS 5K
(hapMaKoJIOTIYHHUX MIIICHEH MPU PI3HUX CYTHMHHUX MATOJIOTIsAX.

AHAJII3 3B AI3KY HINDIII-TTIOJIMOP®I3MY I'EHA BGLAP
3 PO3BUTKOM LYKPOBOI'O ATABETY 2 TUITY

A 1. Uymauenko, €.1. /IyooBuk, B.1O. I'apGy3oBa

Hayxosa nabopamopis monexyiapro-eenemuunux oocuiosxcens Cym/lY, yaroslavus.dm@gmail.com

Octeoxanbuun (OC) Hanexuts 10 cimeicrsa Biramin K-3anexunux nporeinis (VKDP) Ta € ocHOBHEM
HEKOJIAreHOBHM O11KOM KiCTKOBOI TKaHHHH. Moro z[eKap60KcnnLOBaHa (bopMa (ucOC) HanxXOIUTH A0
CHCTEMHOTO KPOBOTOKY, 3IiHCHIOE CTHUMYIIOIOUYHI BIIMB Ha PB-KIITHHU MiANUTYHKOBOI 3aJI03W Ta II0-
Kpallylo€ YyTIAUBICTh NepUPESPUIHNX TKAHUH J0 iHCYTiHY. 3BaXkaioun Ha (¢izionoriune 3HaueHHS ucOC
OJIHMM 3 BaXKIIMBUX HAIPSAMIB JOCII)KEHHs € BCTAHOBIICHHS POJIi IOTO OiKa 3a MaTOJOTIYHUX YMOB,
30KpeMa, XpOHIYHOI rinepriikemii Ta iHCYyTiHOPE3UCTEHTHOCTI, 110 MAIOTh MiCIle IPH I[yKPOBOMY Jia0eTi
2 tuny (UJ2T). UJA2T nHanexuTh 10 rpynu MyjiabTU(]aKTOpiadbHUX XBOPOO, TOMY Ha ChOTOJHILIHIH
JIeHb aKTHBHO BUBYAETHCS MUTAHHS T€HETHYHOI CXMIIBHOCTI IO HOTO 3aXBOPIOBaHHs. bepyun no yBaru
pe3yNbTaTH BEJIMKOI KUIBKOCTI JOCIIJIKEeHb, [0 MiATBEPKAYIOTh POJIb KICTKOBOT TKAHUHH y PETYJISAIIT
CHCTEMHOTO MeTabo0Ii3My TIIFOKO3H, JONIIBHO PO3TIISIHYTH BIUTHB ToJiiMopdHUX BapiaHTiB rena OC
(BGLAP) na po3sutok LI/I2T. Meta nociimkenns. [Ipoananizysatu 38>5130k Mixk T298C-nioniMopdaIM
BapianToM reHa BGLAP ta possutkoMm LJI2T B ykpaincekiit nomymsmii. Matepianu ta metoau. Jlms
JOCIIJPKEHHSI BUKOPUCTAHO BEHO3HY KpoB 153 manientiB 3 aiarHoctoBanum L/I2T ta 116 npaktuyHo
3I0pOBUX 0¢i0, 0 chopMyBaIu KOHTPOIBHY rpyity. s Bu3sHadenHs 3aminu tuMiny (T) Ha nuto3un (C)
y 298-My TOJIO)KEHHI TPOMOTOPHOT AissHKU reHa BGLAP (rs1800247 abo Hindlll) 3acTocoBaHO METOT
roJriMepasHoi JTaHIFOTOBOI peakilii 3 HaCTyITHUM aHaJli30M JOBXKHUHH pecTpukiiianx ¢pparmentis (PCR-
RFLP). CraructruuHuii aHaIi3 31HCHEHO 3a JoroMoroto porpamu SPSS 17.0. peByanaTI/I JIOCHIIPKEHHS.
Posmozin romosurot 3a ocuounm anenem (T/T), rereposuror (T/C) Ta roMo3UroT 3a MiHOPHUM aiesieM
(C/C) y xonrposnebhiii rpymi cknas 59,5%, 33,6% ta 6, 9% BIZMOBIZHO 1 HE BiAPI3HABCS BiJl OUiKyBaHHX
NOKa3HMKiB piBHOBaru Xapai-Baitn6epra (p>0.05 3a y>-rectom). ¥ rpymni nanientis 3 LIJI2T posnomin
reHoruniB T/T, T/C ta C/C cranoBus 66,0%, 26,1% Ta 7,9% BinnoBigHo. CTaTUCTHYHO 3HAYMMOT Pi3-
HUII M)XK 9acTOTaMH T'e€HOTHUIIIB y AOCIIKYBaHi# Ipymi Ta rpymi mopiBHsSHHS He BusBieHo (P = 0.411
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3a y>-TecToM). BUCHOBKH. B pe3ynbTaTi IpoBeIeHOr0 JOCHIIKEHHS BCTAHOBJIEHO BiJICYTHICTh 3B’ A3KY
Mik HindlIl-noimopduuM BapianTom reHa BGLAP ta po3putkoM L[JI2T B ykpaiHCBKIH TOMyJIAIIii.

®YHKIIOHYBAHHS EH3UMIB APT'THA3A/NO-CUHTA3HOI CUCTEMHA
JIMO®OINMUTIB KPOBI HOJIOBIKIB 3A A3BOOCITEPMII

M.3. Bopobeus, FO.b. Bopuc, 3./1. Bopodeun

JIvgiscoruil nayionanvuil meouunuil ynisepcumem imeni Jlanuna I anuybvkoeo
e-mail: kaf medicalbiology@meduniv.lviv.ua

HaiiBaxx4oro (GopMOI0 4OJIOBIYOr0 HEILTIIASA € a300CIepMisi, 00yMOBJICHA BIJICYTHICTIO CIIEpMAaTO301/1iB
B esAKyJATi. BoHa 3ycTpivaetscs B 10-15 % memnminnux gosoBikiB. IlaTomoriuni mpomnecH, mo Bigdy-
BAIOTHCS y CiM’SIHMKAaxX 1 MPHUAATKOBUX 3a103aX MPU3BOAITE A0 BIACYTHOCTI cepMaToreHesy, abo
3MIHIOIOTh CTPYKTYPY 1 pOpMy CHEPMATO30i/iB, [0 3HUKYE IX PYXJIUBICTH 1 3aIIAHIOBATbHY 3JJaTHICTb.
3aranbHONPUIHATI METOHU 1arHOCTUKHU HEIUTIHOCTI He 3aBXK/IM BKa3yIOTh Ha PUUKUHY a300cnepMii 4u
3HUKCHHS KHUTTE3IATHOCTI Ta 010J0T1YHOT MOBHOIIIHHOCTI CIIEpPMAaTO301/iB. Y 1[bOMY IJIaH1 BiJOMO, IO
okcnn asory (NO) € BHYTPIUIHBOKIIITHHHEM MECCHIKEPOM, 1O MPAMO HH ONOCEPENKOBAHO PEryTioe
GinpmiicTs KMTHHHEX QyHKUIA. MeToro naHoi poGoT 6yio 3’scyBaHHS 0COONMBOCTEH (YHKIIOHY-
BaHHs NO-CHHTa3HOI CHCTEMH JIM(OLHUTIB KPOBI YONOBIKIB i3 a300CIEPMI€I0, OCKIIBKH JiMpOLUTH
€ «MeTabOoNIYHUM J3epKajJIoM», BiJOOpaKaroTh TEHETUYHUN 1 MeTa0ONIYHIX TOMEOCTa3 OpraHizmy. Y
JOCIIKCHHAX BUKOPUCTOBYBAIU TiM(OIUTU KPOBi 40JI0BiKiB BikoM 20—44 poku. Cepen ob6cTexxeHUX Oynu
SIK YMOBHO 37I0pOBi (KOHTpPOJIbHA rpyIa), TaK 1 HEIUTIHI 3 Pi3HUMHE (pOopMaMH a300CIEPMii, 0 TPOXOAUIH
00CTeXEeHHS y KOHCYJIbTaTUBHIN MmojikiiHini JIbBiBChbKOi 00acHOT KIIIHIYHOT JikapHi. BcTaHoBIEHO
3HM)KCHHHS aKTHBHOCTI apriHasu B IIMPOIUTAX KPOBI HEIUIITHUX YOJOBIKIB 13 00CTPYKTHBHOIO (POPMOIO
azoocriepmii B 1,7 pasa, a 3 HeoOCTpyKTHBHOIO (popmMoto — B 2,4 pasa o010 HopMo300cepMii. 3’ sicoBaHoO,
o y JiMdormTax KpoBi HEILTITHIX YOJIOBIKIB i3 000Ma opMaMu a300cnepMii aKTUBHICTh €HAOTETIaIbHOI
NO-cuHTa3u HUXKYA, HIXK Yy YOJOBIKIB 13 HOPMO300CTIEpMicr0. 30KpeMa, 3 0OCTPYKTHBHOKW (HOPMOIO
azoocnepwmii - B 1,4 pa3za, a 3 HeoOCTpyKkTHBHOIO (hopmoro — B 1,9 paza. BusiBieHo miABUIIEHHS aKTUBHOCTI
iHaynuoensHol i30¢popmMu NO-cuHTa3u y TiM(POLHUTAX HEIUIIIHUX YOJOBIKiB. 30KpeMa, y JTiMQpomuTax
KpPOBi YOJIOBIKIB i3 OOCTPYKTHBHOIW (HOPMOIO a300cIepMii iH,I[yL[I/I6eJ'ILHa NO-cuHTa3a miJBHINCHA Y
20,2 pa3a, a 3 HCOOCTPYKTHBHOIO (‘I)OpMOIO B 52,6 pasa HOplBH}IHO 13 HopMoO300cTiepMier0. BusHaveHi
TMOKa3HUKH Psi/ly CTATEBHX TOMOHIB Y KPOBI YOJIOBIKIB 3 a300cnepMiero. BeTaHOBICHO, 10 MiABUIICHHS
AKTUBHOCTI iHAynOenbHo1 i30hopMu NO-CHHTA3U MIPSIMO KOPEITIOE i3 PIBHAMH (DOITIKYJIOCTUMYITIOI0YO0T0
(r=0,72) Ta moreinizytouoro (r=0,68) ropMoHiB Ta 00EPHEHO KOPEIIOE 13 piIBHEM TecTOCTepoHy (r=-0,62).

CALCIUM SIGNALLING IN CEREBELLAR NEURONS OF RAT DURING HYPOXIA
LA. Lukyanets, I.V. Melnick, E.A. Lukyanetz

Bogomoletz Institute of Physiology, NASU, Kyiv, Ukraine, ilukyan@biph.kiev.ua

Nerve cells in the brain are particularly sensitive to hypoxic conditions in which an interruption in
oxygen supply is happened. Although hypoxia can injure cells whole the brain, some areas are more
vulnerable than others. These include the cerebral cortex, the hippocampus, the basal ganglia and the
cerebellum. Damage to the cerebral cortex, the cerebellum and the basal ganglia may lead to limb weak-
ness and disturbances of movement, balance and co-ordination. There may be spasticity or rigidity, with
increased muscle tone. Despite that a lot of experiments were fulfilled in this field, many questions still
remain unclear. Previously we examined the calcium intracellular signalling in the cerebellar neurons
of carassius, which belongs to the hypoxia tolerant species. This study is designed to determine by mi-
crofluorescent methods, the changes of intracellular calcium signaling under the influence of hypoxia
in cerebellar rat neurons. Since it is known that an increasing of intracellular calcium concentration can
induce apoptosis in nerve cells and their death. Intracellular calcium concentration was measured using
a calcium - sensitive dye Fura-2AM and microfluorescent method to measure free intracellular calcium
concentration. We used the polarographic method for a partial oxygen pressure measuring within the
cell washing solution. To create hypoxic conditions, we used chemical hypoxia by using 2 mM sodium
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hyposulphite. The level of partial pressure of oxygen was measured online during the experiments. In
our studies we compared the amplitude of calcium transients caused by membrane depolarization with
KCl in neurons under control conditions and after applying the hypoxic solution. Our experiments have
shown that hypoxia caused an increase in intracellular calcium levels in cerebellar neurons of rats. Thus,
the amplitude of calcium transients in these neurons was increased by 1,5 - 2,5-fold compared with the
level of calcium in the control conditions. Also, we found that the kinetics of calcium transients declined
to the basal level significantly slower under hypoxia than in the control conditions. Since the withdrawal
of calcium from the cytoplasm during hypoxia was almost four times slower than the action KCI solu-
tion. Therefore, we concluded that cerebellar neurons possess a high sensitivity to hypoxic conditions
and their calcium overloading can results in their death.

ALTERATIONS IN CA%* SIGNALS AND CA**-ATPASES ACTIVITIES IN
SPERMATOZOA IN HUMAN SUBJECTS WITH DIFFERENT FERTILITY POTENTIAL

R.V. Fafula, O.I. Meskalo, Z.D. Vorobets
Danylo Halytsky Lviv National Medical University, Lviv, Ukraine e-mail: roman_fafula@ukr.net

Infertility is an important worldwide socio-demographic and medical-biological problem for the most
developed countries. Defective functions of spermatozoa are the most common cause of male infertility.
Up to now the data regarding ionic aspects of male infertility remain poorly understood. Calcium is the
major second messenger which has an important role in sperm physiology. lon-exchanging ATPases play
an essential role in biology of spermatozoa, including their motility, hyperactivation, chemotaxis, acro-
some reaction etc. Disturbances in Ca®" signalling and Ca>*-ATPases activities in sperm are associated
with male subfertility and infertility. The present study was undertaken to evaluate [Ca®*], signals that
occur in human sperm cells exposed to progesterone, 4-aminopyridine (a highly effective inducers of
hyperactivation in human sperm) and tetracthylammonium and to analyze Ca*",Mg?"-ATPase activities
in spermatozoa of infertile men with different forms of patospermia. The results show that mechanisms
of progesterone-dependent activation of the Ca®"-entry and the functioning of the voltage gated Ca®*-channels
of plasmalemma are disturbed in pathologies - there was no increase in the Ca>* level in the conditions of K*-
depolarization (in the presence of inhibitors of K™-channels). In comparison with the physiological norm the
increase in [Ca?"], in pathozoosermic samples can be provided by the activation of the mechanisms of Ca®* release
from the internal subcellular structures. Asthenozoo-, oligoasthenozoo- and leucocytospermic patients have
significantly impaired thapsigargin-sensitive and thapsigargin-insensitive Ca’",Mg>*-ATPase activity
compared to healthy men. However, Ca’",Mg?*-ATPase activity has a tendency to increase in patients
with oligozoospermia. The depressed ATPase activity in infertile men could thus be due to reduction in
intracellular adenosine triphosphate level and damage of the spermal membranes caused by lipid peroxi-
dation products. The most significant decrease in Ca?*,Mg?"-ATPase activity were observed in patients
with leucocytospermia which could be explained by excessive formation of reactive oxygen species by
leucocytes. It is suggested that a decrease in the ion-exchanging ATPases activities may damage sperm
function and may be one of the possible cause of male infertility. Our studies indicate that intracellular
calcium signal appear to be important potential targets for pharmacological interventions of spermatozoa
function for improving the sperm fertility potential (for infertile men) or for reduction of sperm fertilis-
ing capacity (for male contraception).

MPOCTOPOBA JIMHAMIKA POTEHOH3AJIEXKHOI'O ACTPOIVIIO3Y Y YOPHIN
CYBCTAHULII 'OJIOBHOI'O MO3KY IIIYPIB

O.I'. Hikonenko

Inemumym ¢hizionoeii im. O.0.bocomonvys, Hayionanona axademis nayx Yxpainu, Kuis;
e-mail: agn@biph.kiev.ua

ACTpPOIIUTH — 1€ TiaNbHI KIITHHHE XapaKTEpHOi 3ipuacToi opMHu, 0 IPalOTh BAXKIUBY PO Y I ATPHMILI
HAJIEKHOTO (DYHKIIIOHYBAaHHS TKAHUHU MO3KY. [1OIIKOIKEHHS MO3KOBO1 TKAHUHU BUKJIUKA€ KOJIEKTUBHY
peakiio momyJsmii MUX KJIITHH, BiJOMY HiJ Ha3BOIO acTporiio3a. He3paxalouum Ha 3HA4YHY yBary,
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IO IPHIIIIETHCS acCTPOIUTAM, 0araTo acleKTiB acTPOTNaNbHOI peakiii 3aTHIIaI0THCSI BUBUCHUMHU
HEJIOCTaTHBO. [IpoCcTOpOBY MMHAMIKY acTpOTIio3y BUBUAIM HA JOPOCIUX NIypax-caMIilsax JiHii Bicrtap,
SIKMM 31 CHIOBAIN BHYTPUITHROMO3KOBY 1H(Y3i10 12 MKT pOTEHOHY Y JiBY YaCTHHY T'OJIOBHOTO MO3KY,
30HY KOMMaKTHOT yacTuHH 4opHOi cyOcTtanmii (kYC). Y tkanuni kKUC, sky aHamizysanu yepe3 40, 70 abo
200 ni6 micas iH(by3i'1' OLIHIOBANH H[IIBHICTE Ta MPOCTOPOBUI PO3MOALT ACTPOLHUTIB. JIist KiTbKICHOTO
aHajli3y MpoCTOPOBOT AMHAMIKH LHX KIITHH 3aCTOCOBYBalIN (QYyHKIIiIO pajiansHoro posnoxniny (RDF).
Y uboMy KOHKpeTHOMY BHNaKky, RDF-anaiis 103B0IsB OLIHIOBATH IIIBHICTE ACTPOLMTIB HA BifCTaH]
r ta r+Ar Big pedepenc-o06’ekra. [IpoananizoBanuil niana3oH BijctaHed 0y oomexenui 100 MKM Ta
MOJIICHUH Ha 1T’ ATh 1HTEepBaIiB 10 20 MKM. ByI10 mokas3aHo, o pOTEeHOH BHKJIMKAE TT1IBUIICHHS IIUIBHOCTI
ACTPOLMTIB y BCiX BUBUCHHUX YACOBUX TOUKAX, HEMPSIMO BKa3yl04YH Ha Ipoidepartito ux kiaitna. RDF-
aHaJi3 MPOJEMOHCTPYBAB, 10 BUPOT1AHICTh 3HAXO/)KCHHS aCTPOLMTIB B MEXKaX JIOCIIKEHOT0 Jliala3oHa
Bifgcraneil (0-100 mxm) Bij HelipoHiB, y TkaHuHI KUC Ha Goui iHGy3ii Oya BUIIOO 32 TaKy Y KOHTPOJIbHIN
JIISHIT TKaHuHA. Hal0inbin 3HaYH1 BIAMIHHOCTI OyJii XapakTepHi 1t nepiiux 18ox RDF-inTepBais.
IIipHICTh ACTPOLMTIB y MX IHTEpBajaxX MaJia TCHACHIIII0 0 3HWKEHHS 3 4acoM. KpiM 1poro, 0yio
MPOJAEMOHCTPOBAHO, MO 1H(}Y3iI POTEHOHY MPHU3BOJHUTH IO YTBOPEHHS TPaH31EHTHUX MPOCTOPOBHX
KJlacTepiB acTponuTiB. Taki kiactepu Oyniu BusiBieHi uepes 40, ane He yepes 70 a6o 200 ai6 micns iHy3ii
porenony. OTpuMaHi pe3ynbTaTi BKa3yloTh Ha T, 110 MOMyIALis acTpounutis y TkanuHi KYC pearye Ha
BHKJINKaHi POTCHOHOM JereHEPaTUBHI 3MiHI HEHPOHIB 301IBIICHHSM KiILKOCTI Ta 3MiHOKO MOJIOKCHHS
IHIUBIAyadbHUX KIITHH. ACTPOLUTH YTBOPIOIOTH TPAH3IEHTHI MPOCTOPOBI KIACTEPH Ta MITPYIOTh Y
HaIpsIMKY IepikapioHiB HEHPOHIB, IO JIeTCHEePYIOTh. BUsABICHI 3MiHU BiToOpakaloTh mepeOymaoBH Y
apxiTekTypi TKaHuHU KUC, 0 BUHUKAOTh Y BIIMOBIb Ha POTCHOH3AJIC)KHY JIETeHEepaIlito HeHPOHIB.

MOP®OPYHKIIOHAJTbHUNA CTAH HEMPOIIMTIB T'TITOKAMIIA
PN YCKJIAAHEHHI IYKPOBOI'O JIABETY ILIEMI€IO-PEIIEP®Y3I€IO
T'OJJOBHOI'O MO3KY B ITUHAMIII OCTAHHBOI

T.M. Bboiiuyk, O.M. Hika, C.C. Tkauyk

Buwuii 0eporcasnuii nasuanvruil 3axna0 Yxpainu «bykosuncvruil depoicagnuii meouuHuil
yrigepcumemy, e-mail ajnoral4@gmail.com

MeTa poOOTH — BUBYUTH MOKA3HUKH MOP(GO(GYHKIIIOHATBLHOTO CTaHy KJIITHH IMOJIB TiMOKaMIa InypiB
i3 /] y nuaamini imewmii-pernepdysii romoBHoro Mo3ky. JlocniykeHHs BUKOHAHO Ha MIypax i3 4OTH-
PUMICSYHUM CTPENTO30TONMH-1HyKoBaHUM [1J[. M0O3KOBHII KPOBOOOIT MOPYIIYBAIH OKIIO31€H0 000X
coHHuX aptepiid mpotsrom 20 xB. [licias 20-XBUIMHHOI ilIeMii 3 OJHOTOJUHHOK pernepdy3icro Ta Ha
12-ty noby nmocrimemigHoro nepioay B nmoisx rimokammna CAl, CA2, CA3, CA4 Bu3HauaIu MIiNBHICTh
pO3TAlyBaHHs Ta MOPHOMETPUIHI TAPAMETPH HE3MIHCHUX HEHPOLMTIB, KIITHH 3 O3HAKAMH alONTO3y
ta BmicT y Hux PHK. Bcranosneno, mo B ]J.[yplB 6e3 LI/ B paHHbOMY HOCTlmeMmHOMy neplom 3HU-
KYEThCS IITBHICTE PO3TAITyBAaHHS HEHPOLKMTIB 63 03HAK JCCTPYKIIT B yCIX MOJISX TiIOKaMIIa i 3pocTae
IIJIBHICTh PO3TANIYBaHHS KIITHH 3 0O3HAKamu anonto3y B mojisax CA2 i CA3; na 12-ty q00y MIUIBHICTH
pO3TallyBaHHs HEHPONMTIB 0€3 03HAK ACCTPYKINil 3aJUIIAETHCS 3HIKCHOK B YCiX MOJISIX TiIOKaMIia, a
IITBHICTH aMONTUYHUX KIITHH 3aJINIIAETHCS HA PiBHI pAHHBOTO TEPMiHY CIOCTepEKeHHS B mosix CA2
1 CA3 Ta 3poctae — B monsix CAl 1 CA4, mo cBiguuTh npo pi3HUil TepMiH iHiniamii anonTosy. Y mypis
13 L[/l panns peaxuis Ha imeMiro-penepdysiro 3a BkazaHuMu nokaznukamu B nojisix CAl, CA2, CA4 Bia-
cyTHsl, a B mosri CA3 — nmoniGHa 10 Takoi B KOHTPOIbHUX TBapuH. Ha 12-Ty 100y B yciX mOJsAX rimokamia
IIITBHICTH PO3TANIYBaHHS HEHPOIUTIB O0€3 03HAK JIECTPYKIIIT 3HUKYETHCS, OTHAK MIJTBbHICTh AMTOTTHIHUX
KJIITUH NIpHU 11boMy 3pocTae numie B mosix CA1l, CA2 i CA4, o MoXe CBITYUTH MPO 3arudesib Helpo-
uTiB B moni CA3 nursxoMm Hekposy. LI/ mogudikye peakniro MoppoMeTpHIHNX MapaMeTpiB HEHPOHIB
Ha imeMiro-penep¢ysio B paHHbOMY ileMidHO-penepdy3iiiHoMy mepioni B ycix MOJNSIX Timokamma, Ha
12-ty no6y noctimemiunoro nepioay — B noisix CA2-CA4. Peakuis kinitunHoi PHK HeiipoHiB rinokammna
Ha imemiro-penepdy3ito roT0BHOrO MO3Ky y TBapuH 0e3 LI/l Ta 3 Horo HasBHICTIO HOCUTH MTOAIOHE cTIpsi-
myBaHHs B mossix CA1, CA3, CA4, 3pocTatodn B 00MIBa TEPMiHU CIIOCTEPEKECHHS, a B ot CA2 — numie
Ha 12-1y 100y. CTyminb 3pocTanHs koHnentpaiii PHK y BinmoBiae Ha inmemiro-pernepdy3iro ToOJIOBHOTO
MO3KYy B 000X TepMiHaX CIIOCTEPEKCHHS BUIIMK Yy HEHpOHaX TBapuH 0e3 niadery.
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EKCIIPECIS 'EHIB ®EPMEHTIB NOS Y TKAHUHAX CELSA LYPIB 3A TPUBAJIOT'O
3ATEMHEHHS

b.C. Kok, B.®. Caray, O.M. Cemenuxina, kopyak@biph.kiev.ua

Inemumym ¢hizionoeii im.O.0.bocomonvyss HAH Ykpainu m.Kuis

Och yke MpoTAromM 0araTb0X POKiB AOCHIKYIOTHCS MPUPOAHI MEXaHI3MHU (YHKIIOHYBAaHHS CHCTEMHU
okcuay a3oty (NO) y cepueBo-cyquHHI#N cuctemi. 3a 3BUYAHHHUX YMOB, Y 370poBOMY opraHizmi NO
BUJAUISIETBCA BHYTPIIIHIM KIITUHHUM TOKPUBOM CYJIMH — €HJIOTEJIEM 1 CIpUsie PO3MIUPEHHIO CTIHOK
CHIIYIOUHX Jalli KPOBOHOCHUX CcynuH. [lpu cTapiHHi Ta pi3HHX 3axBOpioBaHHSIX NO BUAUIIETHCSI B
MEHIIIH Mipi, 1 e MOXe MPU3BOJUTH J0 30UIBIICHHS THCKY KPOBIi, a B MOJAJBIIOMY JIO TIMEPTOHIT Ta
arepockiieposy. Cam NO yTBoproeThes 13 amiHokuciotu L-aprininy ¢pepmentom NO-cuHTa3010. Tak
ICHYIOTh TpH (DEpMEHTH KOTpi TeHEPYIOTh BUIllleBKazaHy pedoBuHy e nNOS, eNOS ta iNOS — nepmri
1Ba pEepMEHTH OepyTh y4acTh B NPOTHIi MATOr€HHUM BIIMBAM BilbHUX paaukaiiB i € Ca’ -3amexnu-
Mu, octanHii iINOS Ca’’-He3anekHuii, MOXe HABIIAKU CIIPUATH MOIIMPEHHIO Ta MATOTEHHIM il Bijb-
HUX pagukaiiB crpsMoBytourn NO Ha YTBOPEHHS a30TOBMICHOTO BUIBHOTO paguKaiy MEPOKCUHITPUTY
- ONOO'. [HIIIMM YMHHUKOM BJIIACTHBHM 3JJ0POBOMY OpPTaHi3My € MeJaTOHIH — HEHpOrOpMOH, KOTPHIA
MPOSIBJISiE AHTUOKCUIAHTHY JIII0 1 BIUTMBA€E HA OPraHi3M 301UIbIIYIOUN HOTO OMIPHICTh HECIPUATINBUM,
MATOTCHHUM, UM IHIIUM IIKiAIUBUM (akTopam. 3a MPUPOAHIX YMOB MEIATOHIH BUAUIAETHCS B TEMHY
nopy no0u. J{as Toro mo0 nmoegHaTH A0 BUIEBKA3aHUX PEYOBMH MU BHUPINIWIH OLIIHUTH PiBEHb €KC-
npecii NO yTBoproounx reHiB pepMeHTiB Ha (POHI onmocepeKoBaHOl MiABULIEHOT CeKpellii MelaToHIHY.
B mamomy mocnimpkeHHI MU BHBUYATHU €KCIIpecito TeHiB GpepMenTiB NO-CHHTA3 Yy TKaHUHI cepls IIypiB
KOTP1 MPOTATOM TPHOX THXKHIB IepeOyBasu Imij MiI0J000BHM 3aTEMHEHHSIM, Ta IHTAKTHOT IPYITH TBApHH
TaKoOro X BiKy, aJie yTPUMYBaHHUX 32 3BUYaHHUX yMOB. B Xoxi gociimkeHb OyJio BCTAHOBIEHO, IO €KC-
npecis reriB pepmenTiB nNOS Ta eNOS MaioTs IpOTHIICKHUN XapaKTep BUPaKCHHS 32 YMOB 3aTCMHEHHS,
Tak excrpecis reHa ¢pepmerty nNOS 3pocTae B mopiBHsIHHI 3 KoHTpoaeM p=0,0062, a excupecis eNOS
crazae B HOpiBHfIHHi 3 kouTponem p=0,0133. Excnpecis reny ¢pepmenta iNOS He Mana 10CTOBIpHOT
CTAaTUCTHYHOI BIAMIHHOCTI y OPiBHsHHI 3 KoHTposeM p=0,1011. Yce BuIleBKa3aHe 3HOBY K TAKU CXHUJISE
HAC 110 CYJUKCHHS Ta MiATBEPKY€ JCSKi TOTPUMYBaHI IyMKH, 0 QYHKLIOHYBaHHS CHCTEMH OKCHIY
a30Ty HE € TaKUM OJHO3HAYHUM Y IUTaHHI 3araJIbHUX 3aXHCHUX MEXaHi3MiB, a Ma€ CBOI cremudidHi
NUISIXY, 32 JIiT THX 9 1HITUX YMOB.

BIIJIUB YMOB KYJIbTUBYBAHHSA HA ®OPMYBAHHSA AI'PEIATIB KJIITHUH
IHEYIHKHW HOBOHAPO/’KEHUX IIYPIB

LB. Tonopin 1, 0.B. Ouenamko 2, 0.M. Cykau 12

IXapKZGCbKuu Hayionanvruil nedazoeiunuu ynieepcumem im. I C.Cxosopoou, m. Xapxkis, Ykpaina
2Inemumym npobnem kpiobionozii ma xpioneouyunu HAH Vrpainu, m. Xapkie, Ykpaina,
igortoporin20@gmail.com

KynbTuByBaHHS KIITHH IIEYiHKH Y CKJIaJi TPUBUMIPHHUX CTPYKTYp (arperariB abo cdepoiniB) Ha BigMi-
HY BiJ KJIACHYHOI MOHOWIAPOBOI KYJIBTYPH, JO3BOJISIE JOBTOCTPOKOBO MiATPUMYBATH (DYyHKIIOHYBaHHS
KJIITUH 31 30epekeHHAM iX crienupiganx GyHkiii. [Ipote MeToau popMyBaHHS 00’ €MHUX CTPYKTYD, IO
CKJIAJIAFOTHCS 3 KUTTE3NATHUX KIITHH, J0C1 MTOTPeOyIOTh BIOCKOHAIEHHS. MeTo poOoTH Oy0 BUBUYCHHS
BILUIMBY YMOB KYJIbTHBYBaHHS Ha 3[]aTHICTh 130JIbOBAaHHUX KJIITHH NIEYIHKH HOBOHAPOKEHHUX LIypiB (Hop-
MyBaTH arperatu. [lepBUHHY CycneH3i10 OTpUMYBalu HeePMEHTATUBHUM METOOM 3 MEUIHKHU IIyPiB 5
n06u HapokeHHs. Kinituau kyiasTuByBanu B cepenposuiii DMEM/F12, 30arauenomy 10% cuposarku, B
24-TyHKOBHUX TUTAHIIIETaX B CTAHJAPTHUX YMOBAX 3 MOCIBHOIO IIUIBHICTIO 2x10° knitun/mMi. Jis 1ocaigHux
TPYIl CTBOPIOBAIM YMOBH, IO IEPENTKOIKAIOTH aare3ii KIITHH M0 cyOCTparTy: MOKPUBAIN MOBEPXHIO
nyHOK 1%-10 arapo3oro abo mianaBaau opoiTansHOMY cTpsixyBanHio (37°C, 30 xB, 150 06/xB) Ha meiikepi
(Unimax 1010, Germany), sxe nmoBTopioBaau ABidi 3 iHTepBasiom 20 xB. KniTuHM KynbTHBYBaIN Ha
mpoTs3i 6 1i6. B KOHTpONIBHUX 3pa3kaxX CHOHTAHHE YyTBOPEHHS HEBEIHMKOI KIJIBKOCTI arperaris crnocrepi-
rajocs Ha mnepury A00y Kyl1bTUBYyBaHHs. BoHM Manu HempaBuibHy (GOpPMY, pUXIIY YIAKOBKY KIITHH Ta
po3Mip Big 20 g0 30 mxM. [IpukpinseHHs arperaris He BijgOyBajocs. [Ipy KyabTUBYBaHHI KJIITHH Ha arapi
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arperard, siki Takox (opMyBajucs Ha Tepury Jo0y, XapaKTepH3yBalUCsS OKPYIIOH (OPMOFO, OiIbIIT
IIIJTBHOIO YITAKOBKOIO KIITHH W cepelHiM po3MipoM 25-40 Mkm. Y Apyridd JOCHiIHIN rpymi yTBOPEHHS
arperaTiB crocTepiraiocs Bxe micyusg nepmux 30 XB cTpsxyBaHHS Ha meiikepi. L{i arperatu Bin3Haua-
JMCS KOMIIAaKTHOK YIAaKOBKOIO KJIITHH Ta cepudHoro Gpopmoro. Po3mip arperatiB ckianas 35-40 MKM.
B 000x excrepuMeHTaIbHUX IPpyINax Micis NepeciBy YacTHHA arperaris HpI/IKpiHJ'II-OBaJ'IaCL iX KJIITUHU
MirpyBam, PO3MIACTyBAIMCA Ta HA 4 100y GopmyBanu AUIIHKU MOHOUIapy, AKHI CKIIAIABCA 3 KIITHH
noJIiroHanbHoI Ta hibpodnacrononioroi popmu. Ilpu bOMy B TepIIiil TPyl B MOHOWIAP] IIEpeBAKaH
KIIITHHH TONITOHAIBHOI GOpPMH Ha BiIIMIiHY BiIl Apyroi, [¢ CHiBBIHOMIEHHS 000X THINB KIITHH OYIIO
CKBiBaJICHTHUM. TaKMM YHHOM CTBOPEHHS YMOB, IO NEPEIIKOKAIOTH anares3ii (MOKPHUTTS arapom Ta
opOiTanpHe CTPAXYBAHHS) IPH KyJIbTUBYBAaHHI IEPBUHHOI CYCNEeH31i KJIITHH MEYiHKH HOBOHAPOIKEHUX
mypiB cupusie GopMyBaHHIO C(HEpUUYHUX arperaTiB 3 MIIJIBHOK YIMaKOBKOK MEPEeBaX)HO KUTTE3AATHUX
kiiTuH. [Ipu nbomy opOiTanbHe CTPSIXyBaHHS Ma€ IepeBary, OCKiabKU IPUCKOPIOE YTBOPEHHS CPEPUUHUX
KJIITUHHUX arperaris.

WATEBORNE GLUCOSE TREATMENT CAUSES METALLOTHIONEINS
DOWN-REGULATION AND OXIDATIVE STRESS IN THE CYPRINIDAE FISH

H. Falfushynska, O. Horyn, L. Gnatyshyna, H. Buyak, N. Rusnak

Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine,
falfushynska@tnpu.edu.ua

The aim of present study was to elucidate the sensitivity of molecular and morphometric markers of
Cyprinidae fish to the elevated glucose concentration. We studied Carassius auratus as a putative model
species for this purpose. We treated crucian carp specimens with low (5.55 mM, LG), medium (55.5
mM, MG) and high (111 mM, HG) concentrations of glucose for 21 days. The blood indices (glucose
concentration, red blood cells count, micronucleated erythrocytes, glycated hemoglobin (HbAlc) and
methhemoglobin), metallothioneins concentration, parameters of oxidative stress, the signs of cytotoxicity
(neutral red retention to evaluate the hepatocytes’ lysosomes stability, DNA strand breaks in hepatocytes
and cholinesterase activity in brain) and morphometric variables (body mass index and hepatosomatic
index) in fish were determined. The results have shown that the glucose treatment was capable to
cause an increase in blood glucose levels (up to a 200-400%), HbAlc, but only in HG-group (by 55%)
and methemoglobin with LG exception (up to 96%) while the total hemoglobin was decreased by all
concentrations (by 18%). During the experiment fish increased their body mass and hepatosomatic indices.
The waterborne glucose treatment caused manifestations of oxidative stress traits, namely enhancement
of lipid peroxidation (determined as TBARS, up to 57%) and reactive oxygen species (up to 57%) in
liver tissue and the prominent down-regulation of metallothioneins (by 40-74 %). Also, in crucian carp
the signs of cytotoxicity were noted and appeared either in erythrocytes (determined as an increase in
rate of micronuclei) and hepatocytes (determined as an increase in DNA fragmentation and lysosomal
destabilization observed by decreasing of neutral red retention time by 58%). The neurotoxic effect in a
brain registered as depletion of cholinesterase activity, appeared in all exposed groups. The multivariate
statistical analysis revealed the notable splitting parameter for studied group differentiation including
HbAlc, lysosomal membrane stability and lipid peroxidation. We could consider the cyprinidae fish model
can contribute to elucidate the mechanisms of molecular and metabolic changes in human glycemic states.
This work has been granted by the Ministry of Education and Science of Ukraine (P. # 133B).

INTEGRATION OF ENERGY HOMEOSTASIS AND STRESS BY PARVOCELLULAR
NEURONS IN RAT HYPOTHALAMIC PARAVENTRICULAR NUCLEUS (PVN)

Igor V. Melnick
Bogomoletz Institute of Physiology, igorm@biph.kiev.ua

Excessive feeding is a common practice to cope with stress suggesting an as-yet incompletely characterized,
inverse relationship in regulation of two kinds of homeostasis. Here we identified a component of neural
events integrating homeostatic responses to stress and hunger. Acute glucopenia activated parvocellular,
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corticotropin-releasing hormone (CRH) neurons of the paraventricular nucleus (PVN) in ex vivo slices,
preferentially increasing glutamate relative to GABA synaptic release. This cellular analogue of stress
response was strongly potentiated by a prior fast and de-potentiated by re-feeding, while preautonomic
(non-CRH) cells were unaffected. Fasting itself did not activate the neurons, thus its action on stress
axis was designated as sensitization. It is concluded that sensitization occurs locally at the level of CRH
neurons and their afferent terminals, its molecular mechanisms involve neither presynaptic K1, channels
nor postsynaptic ATP levels.

EFFECT OF ASICS INHIBITION ON BEHAVIOR IN ANIMAL MODEL
OF PARKINSON’S DISEASE

M.V. Stefanenko ,M.P. Fedoriuk ,R.I. Bogovyk ,M.0O. Semenikhina ,0.P. Maximyuk,
0.0. Krishtal, D.S. Isaev

Department of Cellular Membranology, Bogomoletz Institute of Physiology, Kiev, 01024, Ukraine,
stefanenkomaria3@gmail.com

Parkinson disease (PD) is chronic neurological disorder causes neuronal death in the brain limbic system.
Massive death of dopaminergic neurons in substantia nigra results in PD behavioral and neurological
changes. It was shown that GABA synaptic system, one of the main regulator of dopamine release, is
undergo to pathological changes under PD condition. Previously we have shown that GABA synaptic
activity in hippocampus depends on ASIC channels activation. In these set of experiments, we obtained
preliminary data about influence of ASIC channels on the behavior of rats with LPS model of PD. In
this experiment we used 4 groups of adult male Wistar rats (weighing 250 g at start of baseline testing):
PD+BS5 group (n = 5, rats with injury of dopaminergic neurons, which was induced by 2ul LPS intranigral
injection and then got ImM dose of selective ASICs antagonist ([B5], intraperitoneal injection 20 min
before tests)), PD group (n = 5, rats with injury of dopaminergic neurons induced in the same way),
control group (n = 5, shamed-operated rats, which received the same dose of vehicle injections) and
control+B5 (n=5 ,shamed-operated rats, which received the same dose of vehicle injections and then
got ImM dose of selective ASICs antagonist ([B5], intraperitoneal injection 20 min before tests)). After
7 days we tested rats on Open field (OF) to assay general locomotor activity levels and anxiety. Each
animal tested in OF was placed in the right top corner of the square arena (1.0 x 1.0 x 0.3 m). Total
distance traveled and the amount of time spent in internal square of the arena was evaluated during a
5-min period and were recorded and analyzed by automated software. Next day we tasted rats on Elevated
plus maze test (EPM). The apparatus for EPM consists of two opposite open arms (0.5 x 0.1 m) and two
closed arms (0.5 x 0.1 x 0.4 m) elevated to a height of 0.5 m above the floor. The junction area of the
four arms (central platform) measured 0.1 m x 0.1 m. For the EPM test each animal was placed on the
center platform of the maze facing an open arm. Total time spent on the open/closed arms were evaluated
during a 5-min period. Our data shows that ASIC channels could play role in behavior expression of PD.

DIABETES AFFECTS TIBIA FRACTURE HEALING IN YOUNG MEN
D. Poznanskyi, O. Horyn, Ya. Kalugin, V. Omelyanenko, R. Khoronzuk, H. Falfushynska

Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine
e-mail: falfushynska@tnpu.edu.ua

Diabetes mellitus is a metabolic disorder that enhances fracture risk and hinders fracture healing and
bone formation. In regards of abovementioned we evaluated the parameters of oxidative stress which
plays a major role in the progress of number of pathologies, and metabolic changes in blood of young
men with (DTF group) and without (TF group) diabetic complications who had tibia fracture due to
trauma. Also, metallothioneins (MTs) as the proteins with putative antioxidant function were estimated.
The cytotoxicity markers were detected to evaluate the severity of lesions. Our results have disclosed
significant effect of diabetic complications on bone healing (ANOVA, p<0.001). Indeed, the indices
variation in group DTF with diabetes were significantly deeper as compared to group TF. The bone
fracture in both TF and DTF groups had led to a significant decrease in antioxidants activity and/or
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level and a consistent increase in signs of oxidative damage. Concentration of MTs was also altered by
trauma, but in group-specific manner: an increase was noted in patients after trauma without concomitant
disease while diabetes favored a decrease in MTs. Obviously MTs have been involving in scavenging of
reactive oxygen species which are overexpressed when antioxidants are down-regulated and attenuate
the fracture-induced oxidative stress. Tibia fracture provoked a cytotoxicity which was manifested by
increasing lactate dehydrogenase (LDH) and caspase-3 activity, the key effector of apoptosis in osteoclasts.
The activity of alkaline phosphatase and total calcium increased only in patients without diabetes which
demonstrated adequate remodelling process. Meanwhile patients of TBD-group have demonstrated deep
oppression of alkaline phosphatase conjoined with decreasing in calcium level. This inhibition might be
due to the overload by the products of oxidative damage, which could inhibit osteogenic cells. The most
prominent indices for groups splitting include ROS concentration, caspase 3, glutathione transferase and
LDH activities mostly conjoint to DTF group. To sum up when tibia fracture occurs in men, a remark-
able outflow of oxidative injury products have been generating by the damaged tissue and the caspase-3
mediated apoptosis in cells is triggered. Diabetes complications and continuous oxidative stress could
impair of healing of fractured bones, but antioxidant supplementation in post-traumatic rehabilitation of
patients is able to ameliorate cell redox-state and accelerate remodelling of fractured bones. This work
has been granted by the Ministry of Education and Science of Ukraine (P. # 133B).

A PROPOSED ALGORITHM
FOR SEGMENTING THE SINGLE-CHANNEL TIME SERIES

0.0. Lunke!, O.V. Lunko !, 0.0. Krishtal!
!Bogomoletz Institute of Physiology, Kyiv, Ukraine, lunko@biph.kiev.ua

In Markov model the ion channel states are represented as a set of discrete Markov states and transitions
between these states are described by the rate constants. The transition from the current state to the next
state of the ion channel is assumed to be independent from the previous state. However, correct kinetic
analysis of ion channel time series is based on assumption of adequate Markov model. In practice, the
identification of the set of ion channel discrete states and transitions between states or group of states
is not trivial. Here, assuming that the noise is the part of the data but not the contamination of the data,
a new algorithm for classification of single-channel events was proposed. The parameter describing
the evolution of probability distribution of single-channel current is introduced. Basing on proposed
parameter single-channel time series could be segmented on separate homogenous parts that could be
further analyzed in detail. Algorithm was tested on single-channel simulations and experimental patch-
clamp recordings. Proposed approach could be used not only for analysis of single ion channel recordings
but for many other processes where Markov chains could be applied.

MO YJIIISA KATIOHHUX KAHAJIIB BEJIMKOI MPOBIJTHOCTI
MVYJBTUBAJIEHTHUMU IOHAMMU METAJIIB

O.B. Jynpkol, 0.0. Jlynsko!, O.B. Icaeal, C.M. Mapuenko!

!Inemumym ¢pizionozii im. O.0. Bozomonvys, Kuis, Yxpaina, olesia.lunko@gmail.com

KarionHi kananu Benukoi nposigHocTi (Large conductance cationic channels, LCC) Briepiire Oysiu onucaHi
Ha siZiepHil 00o0soHII HelipoHiB [IypkiHbe. BoHU celIeKTUBHI J]0 OJTHOBaJICHTHUX KaTiOHIB 3 HAHO1IbIIO0
NPOHUKHICTIO 10 i0HIB K™ Ta wyTinuBi 0 3Minu noteHmiany. OcoGInBO IPUBEPTAE YBATY JOCHTH BEJIHKA
npoBinHicTh LCC, sika ctanoBuTh 200+£27 nC Ta miinpHe po3TallyBaHHs Ha MeMOpaHax sjpa, 0 MOXe
CBIIUMTH MPO 3HAYHUII BHECOK (PYyHKLIOHYBAaHHS IIbOTO THUIY KaHAJIB y PO3MOALNI 10HIB Kallil0 Bcepe-
nuHl K1iTiHA. Ha Tenepimniil yac qpyse mMano Binomocteii npo kineTuky LCC ta Hi4OT0 He BiJOMO PO
iX CTPYKTYpPY, @ TAKOK €KCIICPUMEHTaJIbHO HE BCTAHOBIICHA (Pi3iojoriyHa poip MUX KaHATiB. OTHUM i3
MepHIuX KPoKiB (YHIAMEHTAIBHOTO JOCIIDKCHHS CTPYKTYpHO-QyHKIIIoOHAIBHUX ocobmuBocteit LCC
€ BU3HAYCHHS e(PEKTHMBHOTO OJIOKATOpa Ta JCTAIbHUU aHami3 3MiHU iX 0i0(i3MYHMX XapaKTEPUCTHUK.
B sixocTi 610KaTopiB AN 6araThOX THIIB KaHATiB BUKOPHUCTOBYIOTH MYJIBTHBAJICHTHI 10HH MeTamiB. B
il po6OTi MU MPECTABIAEMO PE3YIBTATH IOCIIKEHHS BILTMBY I’ saTu nantanoinis (La**, Nd3*, Gd3*,
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Tm3*, Yb3") ta Cd*" na crpymu uepes LCC, ski nokanizoBaHi Ha BHyTpilIHii MeMOpaHi sapa HeHpOHiB
[TypkiHbe, 3 BUKOPUCTAHHSIM METOJy METY-KJIeMIT B KOHQirypamii «inside-outy. Mu BCTaHOBHIIHU, IO
BC1 TOCHiKEHI JTaHTAHOIAW BIUIMBAIOTH Ha Oio¢iznuni xapakrepucTuku LCC Ta iHTiOyI0Th aKTHBHICTH
wux kananis 3 ICy, 100-150 MxM. Ionn Cd** Takox 3MEHUIYIOTH IMOBIpHICTB IepeOyBaHHs KaHAMIB y
BizikpuToMy cranl (P ), ajne KineTuka 6J0KyBaHHs BIPI3HAETHCS Bil €DEKTY, AKMU BUHUKAE TIPU AIlTiKa-
il JtanTaHoiAiB. Bel mociimkeH] 10HU METaIIB BUSBISIA HOTeHuian -3aJIe’)KHE OJIOKYBAHHSI, IIPH I[LOMY
BILTUB JIAHTAHOIAIB HE 3aJIeKaB BiJ IXHHOTO pa):uycy B wmiit po6ori Buepiie mpoaeMOHCTPOBAHO €(PEKT
onokyBantst LCC ionaMu MeTalliB, a OTpUMaHi pe3yabTaTi MOTIHOIIOITE YABICHHS PO CTPYKTYPHO-
(GyHKITIOHATBHI 0COOIUBOCTI IILOTO THUITY KaHAJIiB.

HEPEPUBYACTA I'lllOKCIA/PEOKCUTEHALIA MOJIYJIIOE ITPO-
TA AHTUOKCUJAHTHUM BAJTAHC B MITOXOH/IPISIX MIOKAPTY
1 JETEHD IYPIB: MOXKJIMBA YYACTD P53 I NF-KB ITPOTEIHIB-MIIIIEHEM

I.M. MansbkoBcbka, O.0. I'onuap, JI.B. bparycs
Inemumym ¢hizionoeii im. O.0.bocomonvyss HAH Yipainu, Kuis, e-mail:olga.gonchar@i.ua

Binomo, mo 306inpmienns renepanii aktuBHEX Gopm kncHIO (ADK) B KIiTHHAX CYHIpPOBOIKYETHCS
AKTHUBAII€I0 YUCEIbHUX BHYTPIMIHHOKIITHHHUX CUTHAJIBHUX ILISAXiB, KOTPi PETYIIOIOTh €KCIPECio
BEIIMKOI KiJIbKOCTI F'€HiB, BiJ] AKMX 3aJI€KUTh CHHTE3 aHTUOKCUJAHTHUX NIPOTEiHIB, IPOTEiHIB BiIHOBICHHS
JHK, cTpec - moB’sA3aHUX LIANEPOHIB Ta aHTHUANONTUYHUX OiNKiB. Pegokc- 4yTiMBI TpaHCKpUMNLIHHI
¢dakTopu-siaepuuii pakrop - kanma B (NF-kB) i P53 BBakarThCs BaXKTMBUMH CEHCOpPAMH, SIKi TPalOTh
KPUTHYHY POJIb Y BU3HAYEHHI J0JI1 KJIITHHH TPU OKCUJIATUBHOMY cTpeci. JlociiyKyBaBCs BIUTUB MTOBTOP-
HUX KOPOTKO - Ta JIOBFOTPHBAJIUX CeaHCIB rinmokcii/peokcurenamnii (I'/P) Ha mMapkepu OKCHIATHBHOTO
cTpecy (BMICT CyNepOKCHIAaHIOHY, BTOPHHHHUX IPOAYKTIB MEPEKUCHOTO OKMCHEHHS JIiIiiB, MIEPEKHUCY
BOJIHIO, Ta OKHCHY MOAM(iKanito OiNKiB), piBeHb €KCIpecii Ta aKTUBHICTh MITOXOHAPiaJbHUX AHTHOK-
CHUJIaHTHHUX MPOTEiHIB, a TAaKOXK 3B’A30K LMX 3MiH 3 TpaHCKpunuiiHuMu perynsitopamu NF-kB i P53.
{06 mocninutu MexaHi3mu BILuBy ['/P Ha pO3BHTOK OKCHIATHBHOTO CTPECy Ta peloKc-Oamanc, Oyna
npoanaizoBana O0ikoBa ekcrpecis NF-kB, P53, MnSOD Tta riyrarionnepokcunasu (GPxX), B KIIITHHHAX
KOMIapTMEHTaxX (Spi, ITUTO30J1 Ta MITOXOHJIPisSX) 3a qonomoroto Western blot anaiizy, a Takox MPHK
MnSOD 3a nonomoroto [IJIP y peanbHOMY 9aci. BeranoBieHo, 1110 KopoTkodacHa ta Tpusana ['/P mo-
pi3HOMY BIITMBaja Ha KIITHHHUIN po3nozin P53, piBeHb MITOXOHIPialbHOTO OKCHIATHBHOI'O CTPECY Ta
AHTHOKCUJAHTHY CIpOMOXHicTh. Tpusana I'/P Ha BinMiHy Bix kopoTkouacHoi I'/P cnpuunHsana 3HauHe
30inbiieHHs revepanii ADK ta okucHeHHs nimiAiB Ta O171KiB B MITOXOHAPISAX MiOKap/y i JereHb Iypis,
TpaHciokalio P53 3 muTo30510 B MITOXOHAPIT, MITOXOHAPiaTbHIHA IPO- Ta AHTHOKCUIAHTHUH qrcOatanc,
3MEHIIECHHS BMICTY aHTHANIONTHYOTro NnpoTeiny Bcl2 Ta HakomuuenHs HykieapHoro NF-kB mporteiny.
TicHa KOpeJsIis MK MITOXOHJIpiallbHUM piBHeM Oinika P53 Ta ekcrpecii/akTHBHOCTI MPOTETHIB MO0
ninsoBux pepmentiB MnSOD i GPx no3Bomnsie mpunyctutn yuacts P53 B peryssaiii MiTOXOHAPiaTbHOTO
OKCHJATUBHOTO CTpecy, AKuil OyB cipuunHeHuil ceancamu [/P.

ATP-DEPENDENT POTASSIUM TRANSPORT IN BRAIN MITOCHONDRIA IS
HIGHLY SENSITIVE TO MKATP CHANNELS OPENERS

0.V. Akopova, L.I. Kolchinskaya, V.I. Nosar, A. Smirnov, L. Bratus’,
L.N. Mankovska, V.F. Sagach

A.A. Bogomoletz Institute of Physiology, NAS Ukraine, e-mail: ov_akopova@ukr net

In CNS mitochondrial KATP channel (mKATP channel) is a promising target for the treatment of neu-
rodegenerative diseases, and pharmacological mKATP channels openers (KCOs) protected brain tissues
against apoptosis and necrosis under various pathophysiological conditions. Receptor SUR subunit of
mKATP channel possesses intrinsic MgATPase activity, and it is generally assumed that the presence of
Mg?" and ATP is required for mKATP channel opening by KCOs. However, literary data regarding this
issue are controversial. For this reason we studied the effect of mKATP channels openers, diazoxide
and pinacidil on ATP-dependent K* transport in isolated rat brain mitochondria without MgATP. Using
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light scattering for monitoring K* transport in isolated mitochondria, we obtained strong evidence that
ATP-dependent K transport is highly sensitive to KCOs, which produce full activation effect on
sub-micromolar scale (EC;, < 0.5 uM) in the absence of MgATP ATP-insensitive K* transport was
not affected by KCOs. The activation was abolished by mKATP channels blockers glibenclamide
and 5-HD. Neither Mg?*, nor ATP alone affected the activation of ATP-dependent K* transport, but
MgATP shifted the activation curve to micromolar concentration level, which agrees with literary
data. By its sensitivity to the blockers (glibenclamide, 5-HD) and the openers (diazoxide, pinacidil) of
mKATP channel we concluded that ATP-dependent K™ transport studied in our work can be ascribed
to mKATP channels activity. Based on the experiments, we came to the following conclusions: 1)
Mg-ATP complex is dispensable for the activation of native mKATP channel by mKATP channels
openers diazoxide and pinacidil; 2) native KATP channels of brain mitochondria exhibit high sensi-
tivity to diazoxide and pinacidil, which are similarly effective in the activation of ATP-dependent K*
transport on sub-micromolar scale; 3) MgATP complex was responsible for the shift of the channel
affinity to micromolar concentration range; 4) native brain mKATP channel might comprise the sites
with high affinity to diazoxide and pinacidil screened by the binding of MgATP. Obtained results
allow us hypothesize that under ATP deficiency, which is a hallmark of several pathophysiological
conditions, affinity of mKATP channel to KCOs can increase several times, which might explain
high efficiency of these drugs for neuroprotection.

3MIHU CIOHTAHHOI CMHATITUYHOI AKTUBHOCTI TA XAPAKTEPUCTHUK
KAJBIIEBUX CUTHAJIB Y KYJIbTUBOBAHUX HEMPOHAX JIOPCAJIBHOT O
POI'Y CHMHHOI'O MO3KY IIIYPIB 3A YMOB KOPOTKOUYACHOI I'NEPIVIIKEMII

M.C. lllnmmuna, B.1FO. Maciaos, M.C. BecenoBcbkuii, C.A. ®enynoBa
Inemumym ¢pizionoeii im. O.0. Boeomonvys HAH Ykpainu, shypshyna.mariia@gmail.com

P03BHTOK ITyKpOBOTO Aia0beTy IPU3BOIUTH, 30KpEMa, 10 HEBPOIIATHIHUX 3MIH Ha PIBHI K IEHTPATBHUX, TAK
i mepudepuyHUX HEWPOHIB. MeToro 1aHoi po6oTH OyJI0 BU3HAYCHHS 3MiH CIOHTAHHOT CHHATITUYHOT
AKTHUBHOCTI Ta XapaKTEPHUCTHUK KaIbIi€BUX CHUTHANIB B KyJIHTHBOBAaHHX HEHPOHAX TOPCATBHOTO
pory ([AP) cnmuHHOTO MO3KYy IIypiB HPHU MOJEIBHOMY MOIIKOJIKEHHI — IITYYHIH KOPOTKOYACHIH
rinepraikemii (KI'), siky BUKJIMKaAJIU 301MbIIEHHSIM KOHIIEHTpAIiil TTIOKO3U Y KYJIbTypaJlbHOMY
cepenoBuili 10 piBHA 45 MM npoTarom 4 ronuH. 3 BUKOPUCTAaHHAM MeToAy (ikcamnii moreHmiaizy
y KoH(pirypamii «uima kmituaay» B HelpoHax [IP peecTpyBanm CmOHTaHHI TiIyTaMaTepridyHi
nocrcuHanTuuHi cTpymu (c3IICC) ta BU3HAYamu mapaMeTpH KalbIi€BUX CHUTHANIB, BUKIMKAHUX
CTUMYJIsiIIIi€r0 3 pizHOK YactoTor. KI' mpusBonuia no 3HWKeHHs cepennboi yactoTu c3IICC B
Heiiponax JIP Big KOHTposbHOro 3HaueHHs 28,3+2,1¢c! no 18,8+2,2¢”! (n=11), a TakoX 10 3MEHIIEHHS
3HaueHHs cepeauboi ammurityau c3I1CC Big -45,7+4,7 nA no -30,7+2,8 nA (n=11). Ananiz c3I1CC
y paMKax OiHOMiaJIbHOT MOJeJi MOoKa3aB 3MEHIICHHS BEJIMYMHU KBAHTOBOTO BMicTy Bia 2,22+0,23
10 1,49+0,13 (n=11) Ta 3MeHIIEHHS YaCTOTH 2-, 3- Ta 4-KBAaHTOBHUX MOJi¥l NpU 301IbIICHH] YaCTOTH
1-kBaHTOBHX cTpyMiB. KI' mpu3BOAMIa 1O HACTYITHUX 3MiH KallbIli€BOTO ToMeocTa3y HelpoHis JIP:
3pocTaHHs 0a30B0i KOHIIEHTpaIii i0HiB Kanbiito BiJg 104+£6 HM (n=6) y koHTpOdi N0 124+11 HM
(n=8) Ta 3MeHImEeHHs e(PEeKTUBHOT aMILIITYIM KajbI[iEBOTO CUTHANY Yy BIAMOBIAb Ha OJUH CTUMYJI
(memonapu3anis Bix -70 MB o +10 MB tpuBanictio 5 Mc), 1o iMiTyBaB po3BUTOK MOTEHIIaNy Aii,
Bin 5,7+1,6 HM (n=6) no 2,5+0,8 HM (n= 8) [Ipu upOoMy TakoX CIOCTEpiralu 3MEHIIEHHS CepeHIX
3Ha4Y€Hb MAKCUMaJbHOI aMHJ‘IlTYZ[I/I KanbuleBoro cTpyMy Bix 257+67 nA (n 6) no 136+47 nA (n=8).
OTpuMaHi JaHI HATAIOTh MOXKJIUBICTh OMIHUTH 3MiHU BiTHOMICHHS aMILIiTy U CHTHAIY 10 3apsiny,
10 TEPEHOCHUTHCS 10HAMH KaJbIlil0o yepe3 MeMOpaHy, IO XapaKTEepHU3ye 3MaTHICTb HEHPOHIB IO
IIBUJIKOTO 3B’S3yBaHHS 10HIB Kajbllito. BinmoBinHi 3HayeHHs ckianu 4.4 HM/nKa B koHTpomi
ta 3.9 uM/nKn nicng KT. Otpumani gaHi cBig4aTh mpo mociablieHHsS CHHANTHYHOI aKTHBHOCTI
Ta 3HWKEHHS 0araTOBE3UKYJISIPHOTO BUKHUIY IIyTaMaTy B HEHPOHHUX MepekaxX KyJbTHBOBaHUX
uneiiponiB AP nig snnuBom KI'. Takox npu KI' BigOyBaroThcs 3MiHM KaJIbL1€BOTO FTOMEOCTA3y JaHUX
HEHPOHIB: MiABHUIICHHSA 0230BOTO PIBHSA BHYTPINIHBOKJIITHHHOT KOHI[CHTpAIi] KaJIbIi}0, 3MEHIICHHS
aMIUTITYIH TTOTCHIIIaI-3aJIe)KHOT0 KAJIBIIEBOTO CTPYMY, & TAaK0OX 301IbIICHHS 31aTHOCTI HEHPOHIB
JIO IIBHIKOTO 3B’ 3yBaHHS 10HIB KaJIbIIIO.
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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!

!Department of sensory signalization, Bogomoletz Institute of Physiology
’Deparment of molecular biophysics, Bogomoletz Institute of Physiology

Previously we characterized a subtype of small-sized nociceptive DRG neurons with I1B4-capsIpH*
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 Na* channels are increasingly expressed in small-sized DRG neurons while T-type Ca**
channels become expressed in larger population of small-sized DRG neurons potentially contributing to
pain sensations under this pathogenic state. In this study we used the model of CFA-induced inflammation
to explore changes in expression and properties of ASIC channels, Na* channels and T-type Ca’"
channels and their contribution to excitability changes of caps’lpH* DRG neurons under inflammation.
Potential contribution of caps lpH"™ DRG neurons to pain sensations under inflammation was evaluated.
Under CFA-induced 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 neurons 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 caps’lpH' DRG neurons demonstrate 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 properties 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 demonstrate ability to generate bursts of APs and single APs at the sub-threshold level of
resting membrane potential. All of that can contribute to pain under chronic inflammation.

OCOBJHMBOCI OPTAHI3AIIT MONYASALII EHTOKPUHOIIUTIB MIAIIJIYHKOBOT
3AJIO3U Y LI YPIB JIIHII SHR TA IX PEAKIIA
HA PO3BUTOK CTPEINITO30TOLUUH-IHAYKOBAHOI'O JIABETY

I0.M. KoJsecnuk, T.B. AOpamoBa, T.B. IBanenko, A.B. A6pamo, B.O. Kyaincbkuii
3anopizvkuii Oeparcasnuil meouunull ynieepcumem, abramov@zsmu.pp.ua

Binomo, mo tpusaa i criiika aprepianbHa FlHepTeH31${ MO IIPH3BOUTH 10 HEOOOPOTHHX MOp(oIOriy-
HUX 3MiH B NIIUUTYHKOBIM 321031, 3HIKYBaTH ii (byHKLIlOHaJ'IBHy AKTUBHICTh 1 CIPHITH PO3BUTKY
IyKpoBOro aiadery 2 Tuiry. [loe1HaHHS TiEPTOHIYHOT XBOPOOH Ta NiabeTy Mali€HTiB XapaKTePH3YEThCS SIK
MeTabOIYHUH CHHAPOM, IO TICHITIOE KITHIYHY TSXKKICTh TEpeOiry OKpeMo B3ATHX HO30JIOT1H Ta OTipIIye
MPOTHO3 IS KUTTA. MeTa poOOTH — BUBUHUTH MMapaMeTPH PO3MOJITY SHAOKPUHOIUTIB ITiANLTYHKOBOT
3aJ1031 MIPH PO3BUTKY CTPENTO30TONMH-1HIyKOBAHOTO ITyKPOBOTO Iia0eTy y TiMepTeH3UBHUX Iy PiB JiHii
SHR. Marepianu ta Mmetoau. JlocnixeHHs nposeeHo Ha 30 HOPMOTEH3UBHUX CaMIIsIX ITypiB JiHii Wistar
125 rinepreH3uBHUX camipix mypis aiHii SHR 3 Hopmorinikemiero HaTmecepue. LlykpoBuii niabeT Mmoze-
JIIOBAJIU OJTHOPA30BUM BBEJEHHSIM CTPENTO30TOLMHY. EHAOKPUHOIUTH NiAIITYHKOBOI 3aJ1031 BU3HAYAIIN
IMYHO(DITFOOpPECIIECHTHUM METOJIOM Y CepilHUX 3pi3ax MiNUIYHKOBOT 3a5103u. PesynbraTtu. Po3BuTok nia-
0eTy y HOpMOTECH3UBHUX Iy piB JIiHIT Wistar mpu3BoauB a0 rinepriikemii (17,69 + 1,10 mmoub/in), 3MeH-
meHHs Ha 43,9 % KiTbKOCTI HaHKPEAaTHYHUX OCTPIBIIIB y MiANUTYHKOBIH 3211031, 3HHKCHHS YUCEITHHOCTI
Oera-kiiTuH Ha 82,7% 1 BMICTY 1HCYJIiHY B 3251031 Ha 42,9 %, 301bIIEHHS YUCENBHOCTI anb(akimiTHH B 2
pa3u i HapOCTaHHS MUTOMOI Baru TJIIOKaroHy B 2,7 pa3u. Po3BUTOK AiabeTy y rinepTeH3UBHUX LY PiB JiHii
SHR mpusBoauB g0 MeHmoi rinepriikemii (11,45 + 0,89 mmone/n, P <0,05), B moeiHaHHI 3MEHIIIEHHSIM
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Ha 12,0 % KUTBKOCTI MaHKPEaTHYHUX OCTPIBIIB y MIANIITYHKOBIH 3211031, 3HMKEHHS YHCEINBHOCTI OeTa-
KiiTHH Ha 46,8 % 1 BMicTy iHCyNiHY B 3amo3i Ha 31,4 %, 3MeHIIeHHS KiTBKOCTI anb(aKkIiTHH B 3271031
Ha 76,0 % 1 HapoCTaHHSA MUTOMOI Baru riaokarony Ha 34,7 %. BucHoBku. 1. Y migmmyHKOBi# 3am03i
rinepTeH3uBHUX IypiB diHil SHR mineHicTs momymsmii 6eTa-eHAOKPUHOLUTIB y § pa3iB MeHIIa, a
NOMyJIALis anb(akIiTHH y 2 pa3u Oijblile, HXK y HOpPMOTEH3UBHUX INypiB mdiHii Wistar. 2. Ilutoma Bara
iHchliHy y l'[iL[HIJ'Iy'HKOBif;I 3ai1031 mrypiB niHii SHR B 3 pa3u meHIa, a BMICT IIl0Karony y 2 pasu Oinblue,
y nopiBHsHHI 3 mypamu sinii Wistar. 3. Posuroxk aiabery y mypis ninii SHR npusBoauts 10 MeHIIoi
penykiii myny 6era-eHIOKPHHOLMTIB y 3ai103i i 3HIKCHHS MONYISNUIl anbaKkmiThH, Ha BIIMIHY Bil
peakmii naHKpeaTHIHNX OCTPIBIIB Ha PO3BUTOK Aiabery y mrypis miHii Wistar.

HEMPOINPOTEKTOPHUM BILJIMB NITOKCUYHOI'O NPEKOHIUIIIOBAHHS
HA KJITUHU I'NMTOKAMITY ITPHU INEMIYHOMY NOIMKOAXXEHHI
I'OJIOBHOI'O MO3KY

H.B. Yaiika, T.M. KoBaseunko, 1.0. Ocaguenko, I.I. Ckuto
Inemumym ¢hizionoeii im. O.0. Boeomonvys, nataliia_chaika@ukr.net

[temivHMii 1HCYNBT € OAHIEIO 3 TOJIOBHHUX NMPUYUH CMEPTHOCTI B OIIBIIOCTI KpaiH CBITY i, 30KpeMa, B
VYkpaiHi, Ipu YoMy AaHa MATOJIOTis Ma€ JOCUTh OOMexeHi BapiaHTH Tepanii. CaMe TOMY akTyaJlbHUM
€ aKTHBAIlisl BJIACHUX HEHPONPOTEKTOPHUX MOXKJIHUBOCTEH OpraHi3Mmy, JJIsl I[bOTO BUKOPUCTATH METOJ
npexkonauuitoBanua (I1PK). Bigomo, mo imemiune/rinokcuune [1PK me mpoiuec, npu sikomy opraHu
MiIAI0THCS BIUIMBY KOHTPOJbOBAHOI, KOPOTKOYACHOI, CyOJeTaabHOI 11IeMii/TimoKeil, sKa mocaadisie
TMOLIKOJUKCHHSI KIIITHH, CIIPHYNHEHE MOANbIUIOK0 TPHBAIIOK imeMiero. Mera: BU3Ha4YCHHs epeKTHBHOCTI
HEHUPOMPOTEKTOPHOTO BILITHBY [TPK Ha cTpykTypy CAl 30HH rimokamny imemizoBaHHX ITiIaHOK
MOHTOJILCBKHUX. MaTtepianu i MeToau. jlocnlmiceHHﬂ BruiuBy [IPK 6yno MIPOBEICHO Ha CaMIISIX MIMaHOK
MOHTOJILChKUX Macoto 70-90 r, sixi Oynu nofineni Ha 4 rpynu. B sikocti ITPK Mu Bukopucrtanu iHTepBaibHi
rinokcuyHi TpenyBanud (II'T) Buponosxk 21 g1o6u. s MonentoBaHHs ilieMii MO3KY TBapHH NEPETHCKATN
o0uaBi 3aranbHi COHHI aprepii Ha 5 xB. Ha 7 mo0Oy micis okimro3ii ¢ikcyBalnu TKaHUHH MO3KY Ta
OTPUMYBAJIU 3Pi3H Pi3HOT TOBIIUHHM JJIS CBITIOONTUYHUX, IMYHOTICTOXIMIYHHUX Ta YIbTPACTPYKTYPHUX
JocHiDKeHb. Pesynbratu. CBITIIOONTHYHUI aHANI3 OJCpKaHUX IperapaTiB Mokasas, IO CTPYKTypa
HelipoHiB mipamigHoro mapy 3oun CAl rinokammy B rpymi IIPK+imewmis 6yna 6inbiue 306epexeHoro
npH sacrocyBanHi monepeanix II'T; crocrepiranock X0CTOBipHE 30iMBMICHHS KITBKOCTI MipaMiXHHX
HGHpOHlB SIK1 BUYKUBAJIX HA CbOMY ;[o6y micost imemii, Ha 45,4 % B OPIBHSIHHI 3 TPYMOI0, 11O MiaBaNach
imemii. IMyHOTiCTOXIMIYHMI aHAMI3 MIATBEPAUB Ui JaHi, KPIM TOro, OysI0 MOKAa3aHO, MO B PE3y/IbTATI
ITPK BupaskeHO 3MEHIIYEThCS OCTIMIEMiYHA MiNepIiiasis acTpOLHTIB. YJ]LTpaCprKTyle JIOCITIJDKCHHSI
nokasany, mo B rpymi IPK+imewmis sMeHmyBascsi HaOpsik CHHANTUYHAX TepMiHANCH, MITOXOHAPIH,
IEHIPUTIB, pparMeHTAaIlis Ta BaKyOJi3allis CHAMIA3MaTHIHOTO PETUKYIYyMYy Oyira Majo BUpakeHa, TOIi
SK B TPy 3 iIeMiero OyiIu MpUCyTHI BCi KITACHYHI HEKPOOIOTHYHI Ta allONTHYHI 3MiHH.

Bucnosku. I1pu ananisi BmauBy rinokcuynoro I1PK Ha BmkuBanHs HelipoHiB B 30HI CAl rimokamma B
yMOBaX €KCHEPUMEHTAIBHOI ilIeMii MO3Ky OyJI0 BUSIBICHO 301JIbIIICHHS KIJIBKOCTI MipaMiIHUX HEHPOHIB,
SIKi BIDKMBAJIM Ha cbOoMY A00y micis imemii, Ha 45,4%. O3Haku HEKPOOIOTHYHHUX Ta aHTHUAMIONTUYHUX
3MiH OyJIM 9iTKO 3MEHIIEHi. 301IbIICHHS KITbKOCTI HEHPOHIB, IO BIXKHIIU 1 3MEHIICHHS MOCTIIIEMITHOT
aKTHBAIlil aCTPOIMTIB CBIAYATh MPO 3allyCK TPHBAIMUX CHIOTCHHHX MEXaHI3MIB HEHpOMpoTeKIlii 3a
JIOTIOMOTOI0 TIPEKOHTUIIIOBaHHSI.

BIIVIUB CTPEIITO30TOLNUH-IHIYKOBAHOI'O HYKPOBOI'O JIABETY
HA EJIEKTPO®I3IOJIOTTYHI BMIACTUBOCTI HEMPOHIB BEPXHBOT'O IIUHHOTI' O
T'AHIJUIIA TA TAHIVIIO3HUX KJIITUH CITKIBKH OKA LI[YPA

A.O. Hacrenko, H.51. Maptuniok, O.E. Ilypaunb, M.C. BeceJioBcbknii
Inemumym ¢hizionocii im. O.0.bocomonvys HAH Ykpainu, auruml97@bigmir.net

IlykpoBwuil niabeT NpU3BOAUTH A0 MOPYIICHHS OOMIHY PEUOBHH Ta BUKIMKAE€ YHUCICHHI YCKJIATHCHHS
BIJIMBAIOYU Ha BCl OPraHM Ta CHCTEMHM, 30KpeMa Ha IEHTpalbHi Ta nepudepuuHi HeilpoHu. Metoro
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JlaHoi poOOTH OyJ10 MOPIBHATH eJIeKTPOodi3i0aoridyl MOKa3HUKH TaHTIio3HuX KiIiTHH ciTKiBku (['KC) Ta
HEWPOHIB BepXHbOTO muitHOTO ranmiis (BILT) y mypis 3 ekciepuMeHTaIbHUM CTPENTO30TOUH-1HTYKO-
BaHNM IyKpoBuM aiaberom (EC/l). EkcnepuMenTn nmpoBoanian Ha caMIlsX OIypiB JiHil «BicTtapy Bikom
65+10 guiB (n=42). LlykpoBwuii niabeT OyB iHAYKOBAaHHH OJHOPA30BOIO IHTpamapieTalIbHOIO 1H EKIIEI0
cTpenTo30TonuHy (75 MI/KT Macu Tina). Y gocinij BigOupanu mypiB uepe3 30 AHIB miciig BBEJCHHS
CTPENTO30TOLMHY, PIBEHb IJIIOKO3H B KpOBi cTaHOBUB O1u3bKko 30 = 3 MM. Jlng qociikeHpb eneKkTpo-
¢iziomoriunmx Bnactupocrteil ['KC BukopucToByBamu Meton ¢ikcarii moTeHiany y KoHpirypamii «iiiza
KJIIITHHAY», TIPU [IbOMY PEECTPYBAJIU CIIOHTaHHI 30y KyBaibHI mocTcuHanTiaHi ctpymu (3¢I1CT). Heii-
ponu BIIT mocnijkyBanu METOI0M MIKPOCIEKTPOIHOTO BiJIBEJACHHS, 30y/)KyBaIbHI TTOCTCHHAITHYHI
noteHmianu (3TICIT) BUKITHUKaIHN IEKTPUUHOIO CTUMYJIISIIEI0 MIUHHOTO cuMIaTuaHoro Hepsa. [Ipu mno-
CIIJIKEHHI TACUBHUX €JIEKTPUYHUX BIACTHBOCTEH OyJIO BUABICHO, IO CEpeIHE 3HaYSHHSI MeMOpPaHHOTO
notenuiany cnokoto ['KC mypiB 3 ECJ] 3au3uBcs Ha 10% i ctanoBuB -59 + 1 MB (n= 21) BiIOBiHE
3HAYEHHS Y KOHTpOJ‘Il CKIIaJ1aJio -53 £ 1 MB (n= 21) MemOpaHHM# MOTeHLian crnokow Heiponis BIIT
I[OCTOBlpHO HEe 3MIHIOBaBCs, BIAMOBIAHI cepenHi 3HadeHHs ckiamn -51 £ 1 MB (n=80) B KOHTpOJ‘ILHlI/I
rpyni ta-51 + 2 MB (n=50) y mypiB 3 ECJ]. ¥ I'KC 6ymno BusiBieHo cyTTeBe (22%) 3HIKEHHS CEPEeIHIX
3HayeHb aMrutity 3clICT, ski ctanoBmwim -32 = 1 mA (n = 21) y KOHTponi Ta23+1nA (n=21)y
myplB 3 EC)I AMl‘[JIlTyZ[I/I ta sateHTHi nepioan BuHukHeHHs 3IICII neiiponis BILI He 3miHOBamucH,
BIATIOBIIHI cepeHi 3HaueHHs ckinanu 5,6 + 0,6 MB (n=42) Ta 17,3 £ 1,2 Mc (n= 44) y KOHTpoJi 1 5,8 +
0,6 MB (n=42) ta 18,8 = 1,1 mc (n=43) y mypis 3 EC/]. OTpumaHi pe3ynbratu cBia4arh, 010 Ha PiBHI
OCHOBHUX eneKTpO(pisionorquHX BJIACTUBOCTEH Ta XapakTtepucTuk cuHantuaHol nepenadi I'KC mypis
€ OLIBII CXIJIBHUMH JI0 TIATOJIOTT1YHUX 3MiH 32 yMoB ECJ] B mopiBHsHHI 3 Helipornamu BIIIT.

INHIBITION OF PAR1 RESTORES HIPPOCAMPAL SYNAPTIC PLASTICITY
AND AFFECTS EMOTIONALLY-MODULATED BEHAVIOR
IN RAT AT LITHIUM-PILOCARPINE MODEL OF STATUS EPILEPTICUS

M. Semenikhina, R. Bogovyk, M. Fedoriuk, O. Nikolaienko, A. Savotchenko, E. Isaeva
Department of Cellular Membranology, Bogomoletz Institute of Physiology, Kiev, 01024, Ukraine

Brain injuries are accompanied by the blood-brain barrier (BBB) damaging. Consequences of BBB
dysfunction can greatly affect neuronal excitability and induce epileptic seizures. Inhibition of protease-
activated receptor 1 (PAR1), the major thrombin receptor in the brain, produces an anti-epileptogenic
and neuroprotective effects in an experimental model of temporal lobe epilepsy (TLE).the involved
signaling pathways remain largely unclear. Given the important role of thrombin and its major receptor
in the brain, protease-activated receptor 1 (PAR1 Since serine proteases and PAR1 are implicated in the
synaptic plasticity and memory formation, the aim of the present study was to evaluate the involvement
of PARI1 in synaptic plasticity and behavior deficits following SE. Using lithium-pilocarpine model of
TLE, we demonstrate that inhibition of PAR1 rescues SE-induced synaptic plasticity deficits in CAl
region of hippocampus. Although treatment with PAR1 antagonist does not ameliorate spatial learning
deficits, it attenuates anxiolytic-like behavior in experimental rats after SE. Taken together; our data
suggest an important role of PAR1 in SE-induced synaptic and behavioral alterations and provide a new
insight into the cellular mechanisms underlying behavioral impairments associated with epilepsy.

DOAKTOPH, IO BUSHAYAIOTH ®I3UYHY ITPAHE3JIATHICTbD
JIETKOATJIETIB-CEPIHBbOBHUKIB ITICJISI TPEHYBAJIBHUX 350PIB B 'OPAX

B.B. CocnoBchkuii, B.A. IIactyxoBa, M.M. @ijinnos, B.M. Libin
HY®BCY

Bigomo, 1110 /TSl i IBUIIICHHS BUTPUBAJIOCTI 1 TiIBUIIICHHS a¢pOOHUX MOKIUBOCTEH CIIOPTCMEHIB BUKO-
PHUCTOBYIOTB T1pChKY MiArOTOBKY. OJTHAK, TPEHYBAJIbHUN €EKT MOKE CIIOCTEPIraTHCsl 1y MPeICTABHUKIB
THX CTIOPTUBHUX JUCLHMILIIH, JUIS SKUX BU3HAYAIBHIMHU MEXaHI3MaMu €Hepro3ade3rnedyeHHs € 3MilllaHi
aepoOHo-aHaepoOHi mporecu. B o0cTexxeHHAX B3SIM yyacTh 12 JIETKOATIETiB — CepeHLOBHKIB KBa-
nidikanit MC i MCMK, cepenniit Bik 24,5 + 3,06 pokiB uepe3 3 1 25 110 miciis TpeHyBalIbHUX 300piB
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B ropax Ha BucoTi 2100 M H.p.M. byno BusBieHo, mo epeKT ripchbKoi MATOTOBKU IMOCUIIOBABCS Ha
25-1y 100y Ticis MOBEPHEHHS 3 Tip, ale He JUIs BCiX CHOPTCMEHIB Iel edekT OyB OJHAKOBUM.
Haii6inbm sHauy i 1o3nTuBHi (i3ionorivni 3MiH# CIIOCTEPIranucs y CIOPTCMEHIB, Y SKUX aanTalis 10
YMOB CepeIHBOTIP>s CYNPOBOIKYBAIACS TOMIPHOIO HANPYTOI0 PETYIATOPHAX MEXaHI3MIB i IEPEBAroI0
BAarOTOHIYHOT'O THUIy BEreTaTUBHOTO roMeocTa3y. Y HUX Ha 25-Ty 100y, B MOPIiBHSAHHI 3 3-10, KUCHEBa
BapTicTh poboTH 3MeHmmiuacs 3 7,273 no 6,113 n, xucuesuii 3anmut - 3 4,857 no 4,094 1, kucHeBUit
oopr -32,416 10 2,019 i, nuTOME MaKCHMaJIbHE CITOKUBAHHS KUCHIO 30ibmuiacs 3 54 10 61 mi/xs/
Kr. Y CHOpPTCMEHIB, y SKHX B TOpax BH3HAYAINCS BHCOKA HAIllpyTa PEryIsTOPHUX CHCTEM OpraHi3My i
NepeBakKaHHsI CUMIIATUYHUX BIUTMBIB, 3MIHHM aHAJOTIYHMX MTOKAa3HUKIB OyJIM MECHIII BUPAXKEHI: KUCHEBA
BapTicTh poboTu 3meHmunacs 3 9,590 no 8,038 n, kucHeBwmii 3anut - 3 6,180 o 5,157, kucHeBHit 6opr
-3 3,410 go 2,881 1, muTOME MaKCHMaJIbHE CIOKHUBAHHS KUCHIO 301IbIIMIOCE 3 51 m0 55 Mi/XB/KT .
[Ipy ubOMY BETMYMHHU LUX MOKA3HHUKIB OyJIHM JOCTOBIPHO BHUII, HIXK Y cnopTCMeHiB 3 BarOTOHIYHUM
THIIOM BEre€TaTHBHOI0 romeoctasy. Oepxani pesyJbTaTi JIOCITIIXKeHb CB1AYATh PO T€, 10 IPOBEACHHS
TPEHYBaIbHIX 360p113 B YMOBax C@pCILHLOFlp)}I 3M1MICHIOBANIO TIO3UTHUBHUN BILIUB Ha e(i)eKTI/IBHICTB
(i310JIOTIYHUX MEXaHi3MiB, [0 CIPHUAIOTH ITiABUIICHHIO (i3HTHOI IMpane3 aTHOCTI OIryHIB Ha cepeaHi
JIMCTAHIII1, Y SKUX BUTPUBATICTh HE € BU3HAYAIBHUM (pakTopoM. MOKIHBO, pi3Ha €(EKTUBHICTH TipChKOT
MiATOTOBKH y CHOPTCMEHIB IOB’s3aHa 3 1HAWBITyaJIbHUMH OCOOJIHUBOCTSIMU OpraHi3My CIHOPTCMEHIB!
T€HETHUYHOK CXUJBHICTIO A0 CHPUATIMBOI peakilii Ha TiMOKCil0, TUIIOM BEreTaTUBHOTO IOMEOCTasy,
pauioHanbHO a00 HepalioHAJbHO CIUIAHOBAHOIO TiPCHKOIO MiATOTOBKOIO. Y 3B’S3KYy 3 LIUM BaXKJIUBE
3HAYCHHs IS MiIBUMICHHS ¢()EKTUBHOCTI TipChKOi MiATOTOBKH 1 TUIAHYBAHHS ONTHMAIBHOIO Tpe-
HYBAJILHOTO TPOLECY B yMOBaX cepez[Hborlpm HalyBae nonepez[Hm TTOTLIT CHOpTCMEHlB Ha IPYIH 3
BHCOKHUM 1 HU3BKHM pPiBHEM BiAMOBigHOO1 peakiii Ha rimokcito. B maTorenesi 6ararpox Hpouecm
10 CyNPOBOJIKYIOThCS akTuBalicko PMN Ha ChOTOJIHI BakJiMBa POJIb BIABOAUTHCS (hOPMYBaHHIO HEHi-
TpodinbHUX excTpanenmoiapHux nactok (NETs). ¥ BiagnoBinp Ha pi3HOMaHITHI CTUMYJIH HEUTpOQinu
BUKHUJAIOTh HAa30BHI CiTKH, 110 copmoBadi 3 ix BiacHoi JJHK. Take moegHaHHS pi3ko 3011bIlIye III0-
Iy PO3MOBCIOKEHHS ITUTOTOKCHUYHUX PEUOBHH, a TaKOX (PopMye MaTpHKC, HAa SIKOMY BOHH OyAYTb
B3AEMOJIATH 3 MalOyTHIMH MilIeHSMH. BUXOIS9M 3 BHINEBHKIAIEHOTO, METOK JOCIIIKEHHS CTAJIO
BU3Ha4YeHHs poyii popmyBanHs NETs B ymkomkenHi KMIL] Ta omiHka MOXIHWBOCTI BIUIMBY Ha Iei
nportiec 1Hri0ITOPIB MPOTEACOMH, 10 MAIOTh BUPAXEHI MPOTU3aNalbHI BJIACTUBOCTI. /|1 BU3HAUYCHHS
pouti hopMyBaHHS HEUTPO(DIIBHUX SKCTPAICIUTIONSIPHUX MAcTOK B yimkokeHHi KMII Oynu nmposeneni
HACTYMHI gociian. J{is nepmoi cepii JoCiiB BUKOPUCTOBYBAIHCS HEHTPO(DiaH, BUAITICHI 3 KPOBi IIypiB
. B mopanpumomy KIiTHHYU PO3AUIAIN Ha 4 TPYNH JOCHKEHHS: KOHTpoJbHY, PMN 3 innykuieto NETs (3
nornomororo aktuBaropa NETs phorbol 12-myristate 13-acetate). J{ns OiHKA HUTOTOKCHYHOTO €(DEKTY
MPOBOIUIN KOKyIbTHBYBaHHS PMN mypa 3 HeoHaTanmpHHUMH Kapaiomionuramu.Pesympratu. B xomi
JIOCIIKeHBb OyJ10 TIoKa3aHo, o aktuBamis GopmyBanas HET mae BupakeHHI TUTOTOKCHYHHH e(heKT
IpH KOKYJIbTUBYBaHHI HeWTpodiniB Ta KML] (y koHTponpHINH KOKynbTYypi Hekpo3 KMI] ckmagas 11%,
a ipu aktuBanii NETs 3poctas B 2,4 pasu). [Ipu MmonentoBaHHI aHOKCIT Takox 30epiraBcs ne edexr (y
KyJbTYpi 3 aHOKCi€I0 HEKPO3 ckaaaaB 29%, a 3actocyBaHHs aktuBatopa NETS 30inb11yBano HEKpo3 A0

49%.). OTpuMaHi pesyIbTaTH J03BOJISIOTE CTBEPIKYBaTH, 0 NETS MaioTh 3HAYHY POIIb B YIIKOKCHHI
KIIITHH CepIsl B KYIbTYPi, & IPUTHIYCHHS aKTUBHOCTI IPOTEACOMH 3a100irae MMTOTOKCHIHOMY €(EKTY.

PETI'YIMPOBAHUE KUCJTOPOAJHOTI'O PEZKNMA KJIETKHA
IHPU T'NIIOKCHUHU PABHOU DTUOJIOTI'NHN

E.T". JIaoax
Medrcoynapoonwiil yenmp ungopmayuonnvix mexnonoeuti, HAHY, katya.e.g@gmail.com

IIpomomKuTEeNnbHAS KU3HEACATEIPHOCTD KICTKH (MHOIIUTA) B OPTraHU3ME BO3MOXKHA TOTHKO B YCIOBHUAX
HOPMAaJIbHOTO KHCJIOPOJHOTO PEXKUMA C OTPAHUYEHHEM 30H HU3KUX M BBICOKMX 3HaueHui pO,. Co3HaTenbHO
yHopolnas KOMIUICKC CBSI3aHHBIX C peryisiueii kuciaopogHoro pexuma knetku (KPK) mpobsem, Beraenum
rinasHble JBe. KonTpons pO2 HEeoOX0auM KIETKe s MOAJEPKAHUS CPeIHEH CKOPOCTU MOTpeOIcHUsS
KHCIIOpPOJ1a, OTBETCTBEHHOMH 3a npoaykuuo AT® (1-as 3amauya) M OrpaHUYCHHS KOHIIEHTPALUH aKTUBHBIX
¢dopm kmcimopona, yTOOBl OHHM HE pa3pyllall KIETKYy M padoTaln KaK CHTHAJIbHBIE MOJEKYJHl B
MHOT'000pa3uu ee aJalTHBHBIX MpoleccoB (2-as 3anaya). O0e 3a1a4n CBA3aHHBI C KOHTPOJIEM THUIIO- U
runepokcuu. [1ocKkoIpKy CyIIecTByeT JAaTYMK SHEPTEeTHUECKOTO COCTOSHUS KICTKH, B CIICIHAIBHOM
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KHCIIOPOJHOM CEHCOPE HET HEOOXOUMOCTH: KUCIOPOIHBIN PeKUM OyIeT PeTyIHPOBATHCS MOy THO
npu pemeHnn odbenx 3anad. Llens paboTH — ¢ MOMOMIBI0 MATEMAaTHUYECKUX MOJIENICH pacCMOTpPETh
HEKOTOpbIE MyTH uX penienus. Marematnueckoe moaenuposanue KPK npu Bo3aeiicTBuM runokcun
Pa3nUYHON 3THONOTHH (IUPKYIATOPHOMN, THITOKCUYECKOM U TEMHUYECKON) TOKa3aJI0, 4YTO YBEIUUYCHHUE
MaKCUMaJIbHON OKHUCIUTEIbHONW MOIIHOCTH MUTOXOHAPUM MO3BOJIAET COXPAHUTh CKOPOCTh MOT-
pebiieHNs KIETKH Ha HY)KHOM YPOBHE, HO caM 10 cebe POCT OKHUCIUTENbHOW MOIIHOCTH THIOKCHIO
ycunupaeT. CiiegoBartenbHo, npous3Boactso ADK Bospacraer (2-as 3agada He pemaercs). Ecin xxe
nmepepacrnpeseTuTh MHTOXOHIPUU B 00beMe KICTKH MO TpaJueHTy cCKopocTel morpednenus O2,
KPK ynyumaercs: runokcusi, UMeBILasi MECTO IIPU PAaBHOMEPHOM pacIpe/leIeHUU, MUHUMU3UPYETCS,
9TO YMEHBIIHUT BEIX0 ADK 1 cOXpaHUT CKOPOCTh TKAHEBOTO IBIXaHUSA. TakuM o6pa3om, OONBIIYIO
pOJIb B ajalTallMi K TUIMIOKCHUU UMEET paclpeesieHNe MOIHOCTH MUTOXOHJAPHUN, UX MUTpaAIUs K
MUTAILIUM COCyJaM. DKCIIepUMEHTAIbHbIE HAOII0AEHUS CKOTIEHUI MUTOXOHPUM OKOJIO COCYIOB
B pPEaJbHBIX KJIETKaX HAaBOJMUJIM Ha MBICJIb O €ro mnojie3HocTu. KOHKpeTHBIH OTBET Ha BOMNpPOC, B
YeM COCTOHUT 3Ta IM0Jb3a, Jaja MaTeMaTuuyeckass Monaesb. [Ipu runokcun pa3iuyHON 3THOJIOTUU
pacupeneneHne MOMHOCTH MHTOXOHAPHUH MO TPagueHTy CKopocTeld morpebinenns O2 ymydmaer
KPK: ymenbmaer runokcuto u ociiadiser npoaykiuto ADK. [Tockoabky THUNOKCHs, 00yCIOBICHHAS
YMEHBIICHHUEM JOCTABKU KHCIOPOAa OC30THOCUTEIBHO K IPUPOJIE ATOTO YMCHBIICHHUS, OCcIabaseTcs
NpH nepepacnpepaeeHu MUTOXOHAPUH, MOXKHO PEATIOJI0KUTh, 4YTO 3TOT HEHOMEH MOXKET ObITh
HCIIOJIb30BaH JJIsl MEPEKPECTHON afanTalluy B TPEHUPOBOYHBIX MPOI[ECCAX.

NGF INFLUENCES ON KV 1.2 POTASSIUM CHANNEL EXPRESSION
IN PC12 CELLS UNDER HYPOXIA

N. Bogdanova, S. Kozin, N. Pogorelaya, I. Magura, E.A. Lukyanetz
Bogomoletz Institute of Physiology, NASU, Kyiv, Ukraine, bogdanovatali@gmail.com

Developmental and pathological studies suggested an correlation between oxygen deprivation and
expression of several proteins in nerve cells. Potassium channels are the most diverse group of the
ion channel family which noticeable influences activity of nerve cells. They are important in shaping
the action potential, and in neuronal excitability and plasticity. We studied Kv1.2 channel, which is
the member of the shaker-related subfamily contains six membrane-spanning domains with a shaker-
type repeat in the fourth segment. It belongs to the delayed rectifier class, members of which allow
nerve cells to efficiently repolarize following an action potential. It was shown that mutations of
KCNAZ2 leading to dysfunctional Kv1.2 channel expression have been associated with lethality in
mice and human neuropathologies. Kv1.2 channels are uniformly distributed in the heart and brain.
They play diverse functional roles in several neuronal compartments, especially in the regulation
of pre- and post-synaptic membrane excitability. They can play important role in the developing of
the responses of the nerve cells to hypoxia by changing membrane potential. PC12 cell lines that are
capable to demonstrate neuronal properties under certain conditions are useful model systems for
nervous system research both on single-cell and on molecular levels. PC12 cell line — a derivative of
rat adrenal chromaffin cells — is commonly used for investigation of hypoxia influence on neurons. It
is known that nerve growth factor (NGF) is produced rapidly in some tissues after brief ischemia. It
contributes to the maintenance of neural integrity in several tissues. Here, we investigated influence
of NGF on Kv1.2 potassium channel expression in PC12 cells under chemically induced hypoxia
to evaluate the possible protective role of exogenous NGF. Semi-quantitative RT-PCR showed that
relative Kv1.2 channel gene expression in undifferentiated PC12 cells increased by 28% under hy-
poxia conditions as compared to normoxia. On the other hand, the Kv1.2 channel gene expression
in cells of NGF-differentiated samples decreased by 27.9% under the same hypoxic conditions. This
result obviously testifies to clear response of cell genetic apparatus to hypoxic stress via potassium
channel transcription factor activation followed by respective increase/decrease in concentration of
transcription products in the cytosol. We assume that NGF can inhibit a cascade of hypoxia-induced
reactions coupled to Kv1.2-channel gene expression. Hence, in PC12 cells the level of Kv1.2 protein
can be down-regulated by stimuli other than oxygen.
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POJIb A2-AJIPEHOPEIIEIITOPIB Y MOAYJIAIII MOTEHIIAJIKEPOBAHUX
KAJBHIEBUX CTPYMIB HEMPOHIB I'AHIJIIA TPIMYACTOI'O HEPBA

M.B. Teabka, O.B. Puxaabcbknii, M.C. BecesioBchkuii

Bogomolets Institute of Physiology NAS of Ukraine

I'anrniit Tpiftwactoro Hepsa (I'TH) ckinagaeTses 3 coM HEHpOHIB adepeHTHUX BOJIOKOH, IO MEPEHOCSITh
CEHCOpHY iH(pOopMaIlilo BiJl MEXaHOPEUENTOPiB, TEPMOPELUENTOPiB, HOUUIENTOPIB, M>SI31B 00IHYYs,
eIITeNiI0 POTOBOI, HOCOBOI MOPOXKHUH Ta POTiBKH OKa. JlOCHiJKEHHs MOKa3ajlu, 1[0 COMU TaHIIis
TpifiYacTOro HepBa MICTATh ajapeHepriuni peuentopu (AP). Aktusamis AP 31ilCHIOETBCS 3a paxyHOK
BHUBIJILHCHHS HOpaJpeHaIlIHY 3 CHMITATUYHUX BOJIOKOH, sIKi (hOpMyIOTh HaBKosI0 HelpoHiB I'TH komru-
KOTIOMIIOH1 YTBOpEHHS. Y HOpaJpeHalliH-BUKIIMKAHUX 3MIHAX €JICKTPUYHOI akTHBHOCTI HeiipoHiB ['TH
BaYKJIMBE MicIle 3aiiMaioTs a2-aapeHopenenTtopu (02AP), akTuBalis, IKUX IPU3BOIUTE 0 IPUTHIYCHHS
reseparii moTeHmiagiB Ail. [HII0I0 MIIIEHHIO aAPEHEPTIYHOTO BITUBY MOXKYTh OyTH MOTEHITiaI-KepOBaHi
kanbuiesi ctpymu (IIKKC), onnak Ha Heliponax I'TH BiH He nocTaTHbO JociimxkeHuM. ToMy Hamoro
METOI0 - BCTAHOBUTHU POIIb a2AP B HOpaApeHATiH-BUKIMKAHUX 3MIHAX MOTEHIIa/I-KePOBAHUX KabL[I€BUX
cTpyMiB. EKCTIepUMEHTH POBOAMIMCS METOIOM IIETH KIEM» Y PeXUMI (ikcarii moTeHiany, anikaiis
31i{iCHIOBAIACS 3a JIOTIOMOTOK0 CHCTEMH «JIOKaIbHOI cynepdysii». Pesyinbraru eKCIepUMEHTIB I0Ka3ai,
IO aIuTiKaIis cenekTuBHOTO Onokatopa a2AP #oxiMmOiHy, Ha (oHI Aiil HOpagpeHaTiHy IPU3BOANUTE JI0
BimHOBIEeHHs B KiHetnmi Ta amrityai [IKKC. Onnak cymicHa ammmikaifisi IMX areHTiB TPU3BOJUTH 10
npursideHHsa [IKKC na 10%. TakuM 4MHOM pe3yapTaTH IPOBEJCHUX EKCIIEPUMEHTIB Moka3anu, 02AP
npuitmatoTs yuacts B Mopynsnii [IKKC, ognak iXHiil BHECOK HE € OJHOKOMIOHEHTHUH.

JOCJIJKEHHS EKCIIPECII MEXAHOYYTJIUBUX I/ABO
MEXAHOAKTHUBOBAHUX KAHAJIIB B YPOTEJII I M'I30BOMY IIIAPI
CEYOBOI'O MIXYPA IIIYPIB B HOPMI TA ITATOJIOTTi

10.B. duckinal, I.B. Cortkic!, O.M. Iyropka!, LB.®ixinnos!, SI.M. Illy6a'-2

! Biooin nepsoso-m ‘sizo6oi gizionozii 1@ im. O.0. Bocomonvys HAH, Yxpaina
2 Equipe Labellisée par la Ligue Nationale contre le Cancer, Université des Sciences et Technologies
de Lille (USTL), F59655 Villeneuve d’Ascq, France

OcTaHHI pOKU 03HAMEHYBAJIHUCS BIAKPUTTSIM IPUHIUIIOBO HOBUX THIIiB I0HHUX KaHAJIB 3 HEKJTACUUHUMU
MeXaHi3MaMHu KepyBaHHs, MEPUI 32 BCce TAKUMHU, SIK 3MiHU TeMIepaTypH Ta MeXaHiuyHe HanmpyKeHHs. B
paMKax JaHOTO HAIpPSIMKY AOCITIIPKCHb MU IIOCTABIUIH Iepe]] COO0I0 3aBIaHHS 3)ICYBATH, SKUM YHHOM
KaHaJ|, 110 aKTUBYIOThCS nekyuumu — TRPV 1, abo oxonomkyrounmu — TRPA1 Temneparypamu, mexa-
HoakTHBOBaHI kKaHau poanHu PIEZO — PIEZO1 i PIEZO2 3anmy4eHi y peryisiito CKOPOTIUBOi aKTHUB-
HoCTI rmaaknx M’s3iB (I'M) gonoBidoi ceqocTareBoi cucTeMu — ceqoBoro Mixypa (detrusor), mpocrar,
ciM’sIBUBIHUX NPOTOKiB (vas deferens) Ta ckporyma (tunica dartos), siki, sIk BiIOMO, BiJI3HAYAIOTHCS
3HAYHOIO YyT/IMBICTIO 10 TCPMIYHHX 1 MEXaHIYHHX (PO3TATHCHHS) HOI{pa3HI/IK1B Y cedoBomy Mixypi
(CM) ekcrpecyroThes JIeKiabKa IPEACTABHUKIB POAMHM HeceneKTuBHuX Ca’’- MpOHUMKHHX KaTiOHHHMX
(HCKK) TRP-kaHaniB (kaHaJIW TPaH31EHTHOTO PELENITOPHOTO MOTEHIIIaly), 30KpeMa, MipOUHN BaHHI-
noigaux penentopiB TRPV. ITinpoauna TRPV Britouae micth npeactaBaukiB, TRPVI-TRPVG6, cepen
SKHAX € TEPMO-, MEXaHO- Ta XEMOYYTJIMBI KaHaIH. MEeTOI0 TOCIiKEHb Oyllo 3’ siCyBaHHS BiJIMIHHOCTEH
¢yukmionansHoi excnpecii TRPV1, TRPV2, TRPV4 ionHux kaHajiB B TKaHHHaxX CEYOBOT0O Mixypa,
Jie BOHU OepyTh y4yacTb y (bi3i0J10ritIHi171 perymsuii TOHyCy Ce40BOTO Mixypa BIATIOBIIHO MpH iXHIiH
I[HC(byHKuu BUHUKAIOTh MATONOri4HI CTAHH, 4 CaMe KapLMHOMa CEYOBOr0 MiXypa (PO3pOCTaHHS eri-
TeJTiaTbHOI TKAaHUKH). ExcriepumenTy npoBouiy Ha MOJIEJI1 paKy Ce4oBOrO MiXypa H.IyplB IHIYKOBAaHOTO
N-0yTun-N-(4-rinpokcudytuin) Hitpo3zaminom (BBN). Pe3ynbraTu 10oCai>KEHHb CBIIYaTh PO 3HAYHE
nigBUIIeHHS piBHA ekcnpecii kananiB TRPV 1, TRPV2, TRPV4 B pakoBUX KJIITHHAX ITOPIBHSIHO 3 KOHTP-
OJIBHUMH. 3TiJHO IBOTO MOXKHA 3pOOUTH NMPUIYIIEHHS, [0 A0 iX y4acTi y pO3BUTKY JaHHO{ MaTONOTii.
MexanoakTuBoBaHi kaHanu poaunu PIEZO — PIEZO1 i PIEZO2 3amyueHi y perymsiito CKOpOTIUBOT
akTUBHOCTI Taakux M’ s13iB (I'M) cedocTaTeBoi cucTemu, siki, SIK BiJJToMO, Bi/I3HAYaIOThCsI 3HAYHOIO Uy TIIU-
BICTIO IO TEPMIYHUX i MEXaHIYHUX (PO3TATHEHHS) MOAPA3HUKIB. B HATNX TOCITIIXKEHHSIX MU IPOBOTUIH
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eKCIIEpUMEHTH Ha CMYXKKaX CTIiHKH cedoBoro Mmixypa (CM), moogmHokux kiituHax I'M Ta yporemiio.
MeToro eKCTIepMEHTIB OYJI0 MTOKa3aTH HassBHICTh €KCIIpecii MEXaHOUYTIIMBUX 1/a00 MEXaHOAKTHBOBAHUX
KaHaliB B ypoTemiii i M s30BoMy mapi CM. Pe3ynpratn Hamoro IOCTiIKEHHS NEPEKOHINBO CBiAYaTh
PO HASIBHICTH €KcIpecii B 3pa3kax, OCKIIbKY MEXaHIYHE MOAPA3HEHHS CMY)KKH TKAHUHU IPU3BOAMIIO A0
3MiH piBHS BHYTPiIIHBOKJIITHHHOTO Kaublito. Ha cMy’KKax riafieHbKUX M’ SI31B CEYOBOT0 MixXypa IypiB
3 LYKPOBUM Jia0eToM Oyl0o BUABIEHO, 10 HAaAMipHA €KCIpecis KalbLUIHIPOHUKINX MEXaHOUYTIUBUX
KaHaJiB BUKOHY€E KOMIICHCATOPHY (PYHKIIIFO 32 YMOB 3MEHIIICHHS e(DepeHTHOT perynsilii CKOPOTIUBOCTI.
Hapasi Mu nposoBKy€eMO BUBYATH JE€TalbHI MEXaHI3MH aKTHBAIlil IMX KAaHAIB Ta iX MOXJIHUBY pOJIb y
(GyHKIIIOHYBaHHI JIOCIIDKYBAHUX OPTaHiB B HOPMI Ta MPHU MMaTOJOTI].

PERSPECTIVE OF APPLIANCE OF POTASSIUM CHANNEL MODULATION
IN PATHOLOGIES

LS. Magura, E.A. Lukyanetz
Bogomoletz Institute of Physiology, NASU, Kyiv, Ukraine, magura@biph.kiev.ua

It is well known that pharmacological agents, which influence on K potassium channels function, are
commonly employed as therapeutic agents for condition such as arrhythmias, stroke, cancer and neuro-
logical disorders such as psychoses, epilepsy, stroke and Alzheimer disease. There are a wide variety of
therapeutic agents that are targeted to non-K* channels, but result in unintended block of K* channels.
This K* channel block can result in potentially serious and sometimes even fatal side effect (e.g. cardiac
arrhythmias). A distinctive combination of ion channels endows neurons with a broad repertoire of the
excitable properties and allows each neuron to respond in a specific manner to a given input at a given
time. The properties of many K™ channels can be modulated by second messenger pathways activated
by neurotransmitters and other stimuli. A precise control of neuronal action potential patterns underlies
the basic functioning of the central and peripheral nervous system. This control relies on the adaptability
voltage-gated of potassium, sodium and calcium channel activities. The importance of voltage-gated
ion channels in mediating and sculpting electrical signals in the brain is well established. Theoretical
and experimental reports explore how neurons can respond to changing inputs by adjusting their firing
properties, through the modification of voltage-gated ion channels. Recent evidence indicates that the
neuronal message is persistently filtered through regulation of voltage-gated ion channels. Potassium
channels are the most diverse class of ion channels, and are important for regulating neuronal excitability
and signaling activity in variety of ways. They are major determinants of membrane excitability, influenc-
ing the resting potential of membranes, wave forms and frequencies of action potentials, and thresholds
of excitation. Potassium channels fulfill important function in many signal transduction pathways and
they are one of the key players in the processes of neurodegenerative pathologies.

®YHKIIOHYBAHHSA LCC-KAHAJIIB SIJIEPHOI MEMBPAHM 3A JIIf BJIOKATOPIB
TA ATOHICTIB N-XOJIIHOPEIEIITOPIB

0.A. Kotukl, A.B. Korasipoa!, M.B. Ckox?, C.M. Mapuenko!

uemumym pizionozii im. O.0. Bozomonvys HAH Ypainu, m. Kuis
2Inemumym Gioximii imeni O.B. Iannadina HAH Vxpainu, m. Kuis, e-mail: annkotliarova@gmail.com

3a IOMOMOI0K0 METOAY MeTU-KJIeMIT HaMU OYJI0 3apeecTpOBaHO CTPYMHU 4Yepe3 KATIOHHI KaHalu Be-
nukoi nposigHocTi (LCC-kananm) simepHoi memOpanu HeiiponiB [lypkinbe (Marchenko et al, 2005) ta
kapaiomionutis (Kotuk Ta iH., 2016) 3 mpoinHicTio 198+27 nCwm ta 209413 nCwm Bignosiano. dizionoriyHa
posnb LCC-kaHaiiB A0Ci 3aJIMIIAE€THCS HEBIIOMOIO 1 OJHUM 3 aCMeKTiB, HEOOXiqHUX 11 11 3’ sicyBaHHS,
€ BCTAHOBJICHHA crieuu@iyHoro OJ0KaTopa UX KaHAJiB, 110 1 CTAl0 METOI0 HAIIOTro JOCHIIKEHHS.
JlocmipkeHHs MPOBEICHO Ha 130JIbOBAHUX s/ipax HeHpoHiB [1ypKiHbE MO30YKa Ta KapA1OMIOIUTIB IIyPiB
niHi# Bictap ta @imep BikoM 3-4 TrxHI. CTpyM Kpi3b 10HHI KaHAJIH PEECTPYBAJIN 3 JIOMTOMOTOI METOY
nery-KJIemMn B KoHpirypamii nucleus-attached abo excised patch. O0poOKy pe3ynbTariB 3IIHCHIOBAIH
3 BUKopuctanuaM nporpaMm Clampfit Ta OriginPro. Hammmu nmonepenHiMu AOCTiKEHHSIMHE TOKa3aHo,
mo iHri6éiTop N-xoniHopenenTopi TyOokypapun 6mokye LCC-xananu B siaepHiii MeMOpaHi HelpoHiB
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[Typxiawe (Lunko et al, 2016) ta kapaiomionutiB (Kotuk Ta iH., 2017). [HI11 1HTI0ITOPH HIKOTHHOBUX
xoJiHopenentopis: arpakypiym (0,4-2 MM), cykcameroHniii (0,5-10 MM), rekcameroniid (0,05-2 MmM),
MLA (50 MmkM-1 MM) Ta MomymnsTop nmux peunentopiB aechopmundiaycrpadbpomin (0,05-0,2 MM) mo-
303aJI€XKHO MPUTHIUYIOTh (yHKnionyBanHs LCC-kaHamiB, mpoTe B MCHIIIH Mipi HiIX TyOOKypapHH.
Takox Oyno mocmigxeno BmiuB Ha LCC-kananu aurigpo-B-eputpoinuny (DhBE) B koHnentpanii
12,5-25 mxM. Ilig BOauBOM LbOro OJI0OKaTOpa CHOCTEpiraid 3HauyHe 3MEHUIEHHS MPOBIIHOCTI KaHay
MOpiBHIHO 3 KOHTposeM. Toxi sik aronictu N-xoxiHopernenTopis: PNU-282,987 (50-2 MM), anieTHIIXOJTiH
(AX) Ta kapbaxouin (KX) He 3miiicHoBanu nomitHoro BriauBy Ha LCC-kanamu. OTxe, iHTiOiTOpH
N-xoninopenentopis: DhE>dFBr>ty6okypapur>arpakypiym>cykca-MmeToHii>MLA>rekcamMmeToHI!
3 pi3HOIO edekTuBHICTIO 1HTIOyI0Th LCC-KaHanu siaepHOoi MeMOpaHu KapIiOMiOIHUTIB Ta HEHPOHIB
ITypkinbe, B meil gac ax Momynarop nux peurentopiB PNU-282,987 rta itoro aronictu (KX ta AX)
IpaKTUYHO HE BINIMBaNU HA akTUBHICTh LCC-kanainiB. I1y0Omnikamis MiCTUTh YaCTUHY PE3yJbTaTIB AOC-
JiKeHb, TPOBeJIeHUX 3a TpaHToM [Ipe3nnenrta Ykpainu 3a KOHKypcHUM npoexToM 17884 JlepkaBHOTO
boHIy PyHIaMEHTAIBHUX TOCIIKEHb. ABTOPH BHCIOBIIOIOTH IKPY moasky nany llora Xamxumsini
3a ()iHAHCYBaHHS YaCTHHU PEArcHTIB 1 MaTepialliB, HEOOXTHUX JIUIS MPOBEJACHHS JTOCTIKEHB, a TAKOXK
[TaByosiii Haraii 3a tomomMory npu BUKOHaHHI €KCIIEPUMEHTIB.

JIOCJIJKEHHS BILUIUBY B1-42-AMLJIOITY
HA IMITYJIbCHY AKTUBHICTbD I30JJbOBAHUX HEMPOHIB I'NMTOKAMITY

H.M. Po3ymHa, B.A. SIBopcbkuii, €.B. KpaBencbka, O.0. Jlyk’ssHenb
Inemumym ¢pizionoeii im. O.0. Boeomonvys HAH Ykpainu, Kuis, Yxpaina, nata nr@biph.kiev.ua

Cepex mHUpOKOro CIEKTPY HEMPOICTeHePATHBHUX 3aXBOPIOBAHL OCOOIMBE MICIIE 32 CBOIM HETATHBHHM
3HAYCHHSM /IS CyCIILIECTBA BiAirpae xBopoba Aubireiimepa. OCHOBHUMHI HEHPOIIATONIOTTYHIMH XapaK-
TEPHUCTUKAMH XBOPOOH € HASBHICTH Y MO3KY XBOPHX XapaKTePHUX HEHPoPiOpmIsipHUX (ilaMEHTIB, CEHITb-
HUX OJIAIIOK, CTPYKTYPHUM KOMIIOHEHTOM SIKHX € O01510K B-aminoin (Af), a TakoX BUpa)KeHa JAeTeHepallis
HEWpOHIB MepeBakHO B 00JaCTi rinmokamna Ta 0a3albHHUX sfep. BcTaHOBIEHO, 10 HEHPOTOKCHYHHM
e ekt po3unHHUX oxiromepiB Al Ta ix ¢piOpwua NpU3BOAUTH A0 3arubeni CHHAICIB Ta HEHPOHIB y TilO-
KamIi Ta HeokopTekci. OnHak npsmi epextu AP, 0coOIMBO Ha IMIYJIbCHY aKTHBHICTH HEHPOHIB, HE
JIOCTaTHHO BUBYEHI. MeTOr0 Hamoi poOoTH 0yJI0 JOCIIIUTH BILTMB arutikaiii AP} Ha IMITyJIbCHY aKTHBHICTh
130JbOBaHUX HEHPOHIB TinokamMity. MemOpanuuii moteHmian ta [1J] peecTpyBanu 3a 10IOMOTOI0 METOIY
nepdoposanoro nery-kiuemna. ['enepanis [1/] 6yna Bukiamkana 1BoMa MPOTOKOIAMHU BHYTPIIIHBOKIII THHHOT
CTUMYJIALIT, a caMe: MPSIMOKYTHUM IMIYJIbCOM CTPyMY 200 IMOCTYHOBUM HAPOCTAHHSIM BXiJHOTO CTPYMY
(pemm-ctumyisiilisi). Byjo BCTaHOBIICHO, 1110 P BUCOKi aKTUBHOCTI HEMPOHY 3/IaTHICTH JI0 BUKITUKAHUX
BIATMOBIICH 3a3Ha€e MOMITHUX 3MiH i BiiiuBoM 200 HM + 10 MxkM AB. Arutikamis AP Bukiaukaia 30171b-
LICHHS 9aCTOTH ICHEepallil, 8 TAKOXK 3HHKCHHS [OPOTY IIOYATKY aKTHBHOCTI B PEMII- HpOTOKOJ‘Ii 3 MMOBLITb-
HUM HapocTaHHsM ammurityan I1J1. Takox Oymo BUsBICHO, 10 AP IiZBUILYBaB 31aTHICTH HEHPOHIB 10
TpHBAIIOi TeHepallii B yMOBaX 3HAYHOI AeMOspH3alii y BC