0.0. Jlyk’sHennb

IIpo npoBeneHHs KOH(PepeH il MOJIOTUX YUEHUX
“MexaHi3MH BHYTPIIIHOKJIITHHHOI CUTHAJI3alil”
B PaMKaX YKPaIHChKO-M0JIbCbKOI0 CIIiBPOOITHUIITBA

In-m izionoeii im. O.0. Boeomonvys HAH Vkpainu, Kuis  elena@biph.kiev.ua

13—14 rpyaus 2007 p. npoBeaeHO MiIXKHApOAHY KOH(PEpPEHLII0 MOJOAMX YUYEHUX [HCTHUTYTYy
¢izionorii ra Hencki IncTuTyTy ekcnepumenTanbHoi ¢izionorii (Bapmasa, [lonbma) “Mexanizmu
BHYTPIIIHBOKIITUHHOI cuTrHami3anii”’. OpraHizatop kKoHpepeHLii — paga MOJOAUX YUYEHHUX
Inctutyty ¢izionorii im. O.0. boromonbsus HAH VYkpainu. B kondepenuii B3snu yyacts 24
MOJOJ1 BU€HI, SIKi NPEACTaBISAIU, KPiM 3a3HaYCHUX 1HCTUTYLIH, Taki HAyKOBiI YCTAHOBH, fK
MixHaponHuii meHTp MoiekyiapHoi ¢izionorii HAH Ykpainu, YHiBepcuteT AMcrepaama
(Himepnannm), a Takox JIbBiBChbKMI HalllOHANbHUM YHIBEpPCUTET. Y KOHPEpEHLI] B3JIN y4acTh
crniBpoOiTHuKH nabopartopiit Hencki IncTutyTy — naboparopis 6ioeHepretuku ta 6iomemMOpan
(xepiBHUK npod. €xi dyxuHCcKi), 1abopaTopiss BHyTPIIIHbOKIITHHHUX 10HHUX KaHaTiB (KepiBHUK
npod. Angam IlleBunk), nabopatopii MonekynsapHoi HedipoOiosorii (kepiBHUK mpod. Jlemex
Kaumapek). Yci yuacHUKH NpeACcTaBUIM YCHI JOMOBiAl, Kl Oynu onineHi uieHaMu komicii. Ha
BiAKpHUTTI KOH(]epeHUii 31 BCTYIHMM CIIOBOM BUCTYNHB AUpeKTOp [HCTHTYTY (izionorii im. O.0O.
Boromonpeus akamgemik II.I. KocTiok, sskuii HaramaB, 110 MOJIOMIXKHUNA (POPYM € YETBEPTOIO
KoH(]epeHi€e, KoTpa NPOBOJUTHCS B paMKax CIiBpOOITHUIITBA JBOX IHCTUTYTIB, mepuia Oyna B
2001 p. y Cyneiiosi (Ilonpma), apyra — B 2002 p. B Kuesi, TpeTs 3ycTpiu BinOynaca y Bapmasi
B 2005 p. II.T. KocTiok Takox po3moBiB mpo ictopito ABoX iHcTuTyTiB. Tak Hencki [nctuTyT
ekcriepuMeHnTanbHoi 6iomnorii [lonbepkoi akanemii Hayk Ha3BaHUN HA YE€CTh MOJBCHKOTO BUCHOTO
Mapcens Hencki (1847-1901), axuii cnmeuiamizyBaBcs B rany3i 0i0XiMiYHOTO OKMCHEHHS,
MeTaboIi3My CE4OBHHHU, CTPYKTYPHU FeMOITI00iHYy, Y4epBOHOTO MirMeHTy KpoBi. HeHcki oTpuman
CTYImiHb JOKTOpa MeauuuHu B bepnini Ta 3rogom mpauwpoBaB B bepni (IlBeiinapis), ne cras
nupextopoM [HcTuTyTy Meauunoi xiMmii yHiBepcuTery. 3apa3 med IHCTUTYT Ha3HMBAETHCS
IHcTutyTOM Oioximii Ta MoxekynspHoi Oiomorii. LlikaBo, mo B 1891 p. Hencki 3anpocunu
OpraHi3yBaTH CHiJIBHO 13 BiZoMHuM pociiickkuM ¢izionorom IBanom [laBaoBum IHCTHUTYT
excnepuMeHTanbHol Menunuan y Cankrt-IlerepOyp3i, Ae BiH i npoBiB cBoi octaHHi 10 pokiB
*KuTTs. Hencki [HcTuTyT Oyno 3acHoBano y 1918 p. 3aBAsiku moKepTBYBaHHIO OJIM3BKOTO KOJIETH
Mapcens Hencki. Huni iHCTUTYT cnienianizyeTnes B rany3i 6ioximii Ta HelipoOionorii.
Incturyt ¢izionorii im. O.0O. boromonsus HAH VYkpainu Oyno 3acuoBano y 1953 p. B
pe3yabTari 3MUTTA [HCTUTY Ty ekcliepuMeHTanbHOo1 Oionorii Ta natosorii Ta [HCTUTY Ty KIiHIYHOT
¢izionorii, 1Ki B cBOIO uepry, 3acHoBaHi B 1931 ta 1934 pp. BignoBinHO 32 iHILiaTUBOIO aKajxeMika
0.0. boromonbusa (1906—1946), skuit Ha Toil yac OyB qupekTopoM 000X iHcTUTYTiB. ['0n0BHI
HayKkoBi iHTepecu Ounekcanapa boromonpus Oynu cupsMoBaHI Ha AOCHIJXEHHS aneprii,
iMyHOIIOTii, TIMOKCii, OHKOJOTii, eHIOKpHUHOJOTrii Ta repoHTonorii. Ha ocHOBI MOCHiIXKEHB,
npoBeneHux mig kepisHUUTBOM O.0O. boromonpus, Oyno po3BUHYTO Taki HanpsAMHu dizionorii, sk
¢izionoris cnoidy4Hoi TKaHWMHH, NepeJuBaHHI KpOBi, peakTUBHICTh opraHizmy. Hum Oyio
PO3po0OIeHO aHTUPETHKYISIPHY HUTOTOKCHYHY cHpoBaTKy (y 0ararbox KpaiHax ii Ha3UBalOTh
cuposaTtkoo O.0.boromonpus) — edexTuBHuil 3aci0d ansg cTumynsanii ¢izionaoriunoi cucremu
crnonyyHoi TkaHuHU Tomo. Huni [HcTuTyT dizionorii im. O.0. boromonsus cnenianizyeTscs B
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TIpo npoBeneHHs KOH(EPEHIiT MOIOIUX YUSHHX

raiy3i MmonekynspHoi ¢izionorii, 6io¢izuku, Helpodizionorii Ta marodizionorii.

[TepemMoX1IMU KOHKYpPCY, Ha IYMKY Xypi, cTanu Mapra BoeBona (Bapmasa) 3 nomoBigzato
«MiTOXOHIpiaNbHUH CTpEC y KIITHHAX OCTeocapKoMu JoanHu» (1-me micue), Katapxuna Xpoma
(Bapmasa) i3 gomoBignio «AT®-perynboBaHi Kali€Bi KaHalu B MITOXOHIPisIX MO3KYy —
JIOCJIiPKEHHS TOOJUHOKUX KaHaiiBy (2-re micue), Bacuns Hari6in (KuiB) i3 nonoinnio «Poib
NpoTeacoMalbHOr0 MPOTEOJi3y Y PO3BUTKY PI3HHUX MEXaHI3MiB CMEpTi HEOHAaTaJbHUX
KapAiOMIOIUTIB IIPU MOJICTIOBAHHI aHOKCIi-peokcureHanii» (3-te micue). Takoxk Oynu BigMideHi
nomoBiai Onenu @enopenko (Kuis) «loHHI kaHaMKM AMepHOT 000JIOHKH Ta iXHSA MOXKIUBA POJIBY 1
Muxkonun Mamenka (KuiB) «KokynbTuByBaHHS HEHpOHIB By3J1yBaTHX TaHINiiB 3 PaKOBUMH
KJIITHHAMHU TOcabi0€ MPUTHivyBalbHUM e(eKT ONioigiB Ha CTPYMH, onocepeakosBani P2X2/3
peuenTopamMmm».

Ha 3akpuTTi Monoai>kHO1 HayKOBOi KoOH(epeHUii rojioBa paau MOJIOAUX YUeHHUX [HCTUTYTY
¢izionorii (1.6.1. O.0.JIyx’sHenp) Haxana 3BiT npo poOoTy KoHpepeHNil i BiA3HauMIa Kpamnli
JOTOBiai, 3a pe3yidbTaTaMu BUCHOBKIB xypi. Jupektop lucturyrty ¢izionorii im. O.0.
boromonsus akagemik I1.I. KocTrok migBiB mincymok po6otu koHpepeHnii. Bin BigmiTus, 1o
OLTBIIICTH AOMOBiAEH MOJOIMX YYEHHUX CBiJ4aTh NMPO BUCOKUHA TEOPETUYHHUH, METOJAUYHUU,
NpaKTUYHUH PiBEHb 1 KOMIJIEKCHUU minxig Ao Oaratbox cydacHUX npobiem ¢iziomorii ta
narodizionorii. e gocnimkenHs, npoBeaeHi Ha piBHI GQYHKIIOHYBaHHS MOOJMHOKHX KaHalliB
opraHeJ KJIITHHH, TaKUX, K SAPO Ta MiTOXOHApii. IcTOTHY yBary OyJio IpUIiJIeHO MUTaHHAM,
NOB’SI3aHUM 13 BUBYCHHSIM NaTOJOTIYHUX CTaHIB, @ TAKOX PO3TISHYTI MOJIEKYJISIPHO-T€HETHYHI] 1
010XIMIYHI ACIHEKTH JOCIIIKEHb.

KondepeH1is cupusna niaigHi# poOOTi MONTOAUX YKPaiHCHKHUX 1 MOJBCHKUX JOCIIJHUKIB,
peanizanii iX TBOpYOTo NOTEHIL1aTy Ta 3apO)KEHHIO HOBUX i7iell, mo3HailoMuia iX 3 aKTyalbHUMH
HayKOBUMU NpoOJieMaMu, CIIpHsia BCTAHOBICHHIO HOBUX 3B SI3KiB 1 MOKJIMBOCTEH JIJIs CIiBIpalli.
Kpamum nomoBigzadam OyJio BpydyeHO IHMILUIOMH Ta mamM’sATHI moxapyHkH. llepeMoxiiB i3
InctutyTy (izionorii, kpim Toro0, OyJI0 HArOPOAKEHO MOI3/1KOI0 10 BapmaBu, siky BOHH 3MOXYTb
3A1MCHUTH y IbOMY poui ans BiaBiganus Heucki [HcTuTyTy excnepumenTanbuoi ¢izionorii. B
nepioa podoTu KoHQepeHLil I MOIbChKUX NOCHiJHUKIB OyJI0 OpraHi30BaHO €KCKYypcCilo Mo
nabGoparopism [HcTuTyTYy di3ionorii, a TAKOXK MO MiCTY.
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Te3u xoHdepeHii 151 MOJIOAUX YUEeHHUX
IncTutyTy ¢izioorii im. O.0. Boromoabust Ta Henebki Incruryry
excriepuMeHTAIbHOI (iziosorii «Ukrainian-Poland Conference for young scientists»

YIBTPACTPYKTYPHBIE OCOBEHHOCTHU AECTPYKTUBHBIX U KOHCTPYKTUBHBIX
U3MEHEHUMI MUTOXOHJIPU B TKAHAX OPTAHU3MA INPU TUMTOKCHUHA

T.B. BoJrosa

WH-T pusnonoruu um. A.A. boromonsna HAH Ykpaunsl, Kues nnd@2004ukr.net

Ha ceronssimHuii 1eHb, UCIEJOBAaHUIO CTPYKTYPHI,
¢yukunu u 6noreHe3a MutoxoHaApuit (MX) mocssi-
IIEeHO MHOTO paboT, O0marogapsi OTHOCUTEIBHO
HEJIAaBHUM OTKPBITHAM POJIM 3TUX OpraHeslsl B
KJICTOYHOW CHUTHANIW3AUUU U OMOIHEpPTEeTHKE,
OKCHJIaTHBHOM CTpPECCE U TEPMOTeHe3€e, CTApEHUH
Y KJICTOYHOU rudenu, pa3BUTHH psja 3a0oneBaHui
W aflanTaluy K TUnokcuu. HecmoTps Ha GonbIioe
KOJIMYECTBO MCCIICIOBAHUH, MOCBIIICHHBIX U3Y-
9eHII0 MOP(POPYHKIIHOHATHHOTO COCTOSTHUS MX,
OpraHoCTIeU(UIHOCTh U3MEHEHUN UX MPHU FUTIOK-
CHH, KaK IpaBUJIO, HE paccMaTpuBaeTcs. Takoi
MOIXO0/, 10 HAallleMy MHEHHIO SBIISICTCS HEA0CTa-
TOYHO 0OOCHOBAHHBIM, TOCKOJBKY U3BECTHO, UTO
BO3JIeHiCTBUE MOBPEKAAOIMMUX areHToB Ha MX
TECHO CBA3aHO C HapylI€HUEM TaKHUX IPOIECCOB,
kak [1OJI, neiictBuem MmemOpanHbIX Qochonumnas,
U3MEHEHHEM PKCIIPECCUU Psiia T€HOB, KOOPIUHH-
pylomux paboTy MUTOXOHAPHANBHOTO annapara
KJIeTOK. VcXoast U3 3TOTO, MBI TIO3BOJIIIIH cehe
MPENoJI0XUTh, 4T0 peaknus MX OymeT pas3iu-

4yaThCs KaK B 3aBUCUMOCTH OT TKaHHU, TaK U OT THUIIA
runokcuu. llenp Hame# paboThl 3aKiI04anach B
U3YUYEHUH YIBTPACTPYKTYPHBIX U3MeHeHUN MX B
TKaHU JIETKUX, MHOKap/Ja, MbILIEYHON TKaHU U
IIPOJ0JIFOBATOM MO3Ty IIPU OCTPOH, MHTEPBaJIbHOU
1 IAPKYJISATOPHOM THIIOKCHU. MBI CI€Nany OIIBITKY
MOKa3aTh OPraHOCTICIIU(PUIHOCTH JECTPYKTUBHBIX
1 KOHCTPYKTHUBHBIX U3MeHEHUN M X, u paznuduns
TaKUX U3MEHEHHI B 3aBUCUMOCTH OT THIIa THITOK-
CHUYECKOTO BO3AEHCTBUSA. Pe3ynpTaTsl Hamero
HCCJIEIOBAHUS TOBOPUT O HAJIMYUHU BBIPAXKEHHOU
OpraHoCIenU(pUIHOCTH YIBTPACTPYKTYPHBIX H3ME-
HEHUW MHUTOXOHJPHUAIBHOTO ammnapara KJIETOK
HCClIeIyeMBIX TKaHe# opranusma. Mopdodynk-
AOHAJBHOE COCTOSIHNE M X 3aBUCHT KaK OT THIIA
THUIIOKCUYECKOTO BO3IEHCTBUS, TaK U OT €TI0
JUTNTeNbHOCTH. [Ipu rUMIOKCUH, TOMUMO H3MeE-
HEHMUS YIBTPACTPYKTYPBI OPTaHelJI IPOUCXOIUT
HHTeHCUUKAIUS X OMoTeHe3a, BRIPaXKeHHOCTh
KOTOPOH Takxke 00yCcIIOBICHA BHIOM HCCIIEAYEMOi
TKaHU U TUTIOM BO3/IE€MCTBUSI.

COMPARISON OF T-TYPE CHANNELS mRNA EXPRESSION LEVELS
IN THALAMUS OF WAG/Rij AND WISTAR RATS

O.1. Boldyryev, V.E. Dosenko, Y.M. Shuba

International Center of Molecular Physiology, Kyiv; O.0. Bogomoletz Institute of Physiology
of National Academy of Sciences of Ukraine, Kyiv alexey@biph.kiev.ua

In the WAG/Rij rat, a model for human absence
epilepsy, spike-wave discharges (SWD) and ab-
sence epileptic behaviour develop after the age
of 3 months but its genetic basis is still un-
known. Although there is pharmacological ev-
idence for the involvement of the T-type calci-
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um channels in SWD generation in thalamo-
cortical loop, no direct investigation of the tha-
lamic nuclei, which demonstrate robust T-chan-
nel expression, has been carried out on this
model. We hypothesize that a changed expres-
sion of o 1-subunits of one or more low-voltage
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activated Ca** channel types in reticular tha-
lamic nucleus (RTN) underlies the development
of SWD. To test this hypothesis we compared
6-month-old WAG/Rij rats with nonepileptic,
age-matched control Wistar rats by quantitive
reverse-transcribed PCR. Level of Ca 3.3
mRNA expression was 4-8-fold higher than
Ca 3.1 one in both control and epileptic animals
confirming isolation of RTN region. The expres-

sion of all three subtypes was shown in both
strains. Ca 3.1 mRNA expression was 1.6-fold
upregulated in WAG/Rij compared to control
while Ca 3.2 and Ca 3.3 mRNA levels showed
no difference (both n=7). We suggest Ca 3.1
gene may carry a polymorphism inside or there
is some outer mechanism (transcriptional fac-
tors, spike activity etc.) which can alter its
transcription in WAG/Rij model.

ALTERATION OF T-TYPE CALCIUM CHANNELS PROPERTIES
IN SMALL DRG NEURONS OF DIABETIC RATS

A. Briede'?, E. Khomula?, A. Borisyuk?, P. Belan®, N. Voitenko?

"University of Amsterdam, Amsterdam, The Netherlands; *International Center for Molecular
Physiology of NAS, Kyiv; *0.0. Bogomoletz Institute of Physiology of National Academy of
Sciences of Ukraine, Kyiv Andrea.Briede@student.nva.nl

One of the most frequent complications of Dia-
betes Mellitus is diabetic neuropathy. Patients
experience a changed pain sensation like hy-
poalgesia, hyperalgesia and allodynia. The key
mediators in nociceptive signaling are the low-
voltage operated (T-type) calcium channels. Our
hypothesis is that the calcium signaling is al-
tered during diabetes and that this may cause
diabetic neuropathy. We investigated properties
of T-type calcium current in the small C-fiber
DRG neurons. These neurons play a key role in
thermal and mechanical nociception. It was
shown in literature that the T-type calcium cur-
rents of mediate DRG-neurons are altered un-
der diabetic condition, but the same calcium
currents of the small DRG neurons were never
examined before. The currents in these neu-
rons are really small, but they cause a [Ca*']
elevation in the cell so they do play a role in the
calcium signaling. We found that the T-type

current calcium current of the small DRG neu-
ron was enhanced by L-cysteine and suppressed
by 20 mM Ni*", thus supporting an idea that
majority of this current was mediated by the
Cav3.2 subtype. That is in good agreement with
time constants of activation and inactivation of
observed current. We found that under diabet-
ic condition the voltage dependence of activa-
tion and the kinetics of the activation were not
significantly changed, but there was a signifi-
cant difference in the voltage dependence of
inactivation. Neurons from rats with diabetic
neuropathy showed that the steady state inacti-
vation curve shifted on 7 mV to depolarization
direction without changes in slope factor. T-
type calcium channels impairments may con-
tribute to the development of diabetic-induced
sensory neuropathy.

Supported by the JDRF grant # 1-2004-30 and
INTAS grant # 8061

MITOCHONDRIAL STRESS IN HUMAN OSTEOSARCOMA CELLS

M. Wojewoda, J. Szczepanowska, J. Duszynski

Nencki Institute of Experimental Biology, Warsaw, Poland

Mitochondria are involved in a variety of bio-
logical processes such as ATP synthesis, fatty
acid oxidation, reactive oxygen species (ROS)
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production and calcium homeostasis. Mito-
chondrial stress can lead to the significant dereg-
ulation of cellular physiology. In our experiments,
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we have used three human osteosarcoma cell
lines: WT human osteosarcoma, cybrid human
osteosarcoma with 98% penetration of the mtD-
NA T8993G in ATP6 gene (NARP) and human
osteosarcoma lacking mtDNA (Rho0). We have
observed changes in cellular redox state and
basic calcium level in NARP and RhoO cells.
Both ROS and Ca?" level within cells are in-
volved in cell signaling and, especially, in sig-
nals from mitochondria to nucleus. Therefore,
we have investigated biogenesis of mitochon-

dria and level of mitochondrial transcription factor
A (TFAM) as well as level of calcineurin, which are
changed in cells with chronic mitochondrial stress.
ROS may induce stress responses by altering ex-
pression of specific nuclear genes. We have found
significant changes in the expression of some anti-
oxidative enzymes such as cytosolic superoxide
dysmutase (Cu/ZnSOD), mitochondrial superoxide
dysmutase (MnSOD) and thioredoxin reductase
(TrxR1) which suggests involvement of ROS in mi-
tochondrial-nuclear crosstalk.

DEVELOPMENT OF NEUROPATHIC COMPLICATIONS IN STZ-DIABETIC RATS

V. Viatchenko-Karpinski, N. Voitenko

0.0. Bogomoletz Institute of Physiology of National Academy of Sciences of Ukraine, Kyiv

viatchen@biph.kiev.ua

One of the main problems related to diabetes
mellitus is development of diabetic complica-
tions, which are considered to be a direct man-
ifestation of the disease. Neuropathic compli-
cations are among the most severe consequenc-
es of diabetes. There are many forms of diabe-
tic peripheral sensory neuropathy — some pa-
tients have an increased sensation of pain, some
of them can’t feel pain at all. In particular, there
could be development of hyper (increased) or
hypo (decreased) sensation to heating. It was
reported by Culcutt in 2004 that after shorter
durations of diabetes rats showed transient ther-
mal hyperalgesia after 4 weeks which progres-
sed to thermal hypoalgesia after 8 weeks. We
determined thermal sensitivity of rats by their
reaction to hindpaw heating in plantar test by
Hargreaves method. In our experimental condi-

tions we have found that experimental rats in 6-7
weeks after induction of diabetes by i.p. injec-
tion of streptozotocin (STZ, 80 mg/kg) reveal
equally both thermal hyper- and hypoalgesia. Af-
ter establishing of thermal abnormalities, we
studied the influence of long-term treatment of
diabetic rats with calcium-channels blocker ni-
modipine. Diabetic rats were treated with nimo-
dipine (20 mg/kg with food) during 3 weeks. Ni-
modipine treatment decreased of amount of rats
with hyperalgesia and increased amount of rats
with hypoalgesia. At the same time, nimodipine
treatment partially decreased parameters of thermal
hypo- and hyperalgesia in diabetic rats. The novel
findings of this report indicate that chronic nimo-
dipine treatment can ameliorate the existing exper-
imental neuropathy in diabetic rats.

Supported by the JDRF grant # 1-2004-30

MATRIX METALLOPROTEINASE-9 IN SYNAPTIC PLASTICITY: LTP AND NMDA RE-

CEPTOR CURRENTS

T.Gorkiewicz'?, M.Balcerzyk!, T.Wojtowicz?, P.Michaluk,' J.W. Mozrzymas®, L.Kaczmarek'

"' Nencki Institute of Experimental Biology, Warsaw, Poland; ? Department of Biophysics, Uni-
wersity of Life Sciences, Warsaw, Poland; * Department of Biophysic, Wroclaw Medical Uni-

versity, Wroclaw, Poland

Matrix metalloproteinase-9 (MMP-9) is a zinc
dependent endopeptidase that acts extracellu-
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larly and can cleave components of extracellular
matrix and modify extracellullar environment. It
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is induced in many brain structures, such as the
hippocampus, prefrontal cortex and amygdala
upon neuronal activation. It has been shown that
MMP-9 is involved in maintenance of late phase
of LTP in hipoocampal CA3 to CA1 pathway as
well as in the prefrontal cortex. Herein, we have
examined if LTP is MMP-9-dependent in the path-
way from basolateral to central amygdala and we
have found that in slices from MMP-9 knock out
mice the late phase of LTP is abolished. The same
effect was obtained when inhibitor of MMP-9 was
used in rat amygdala slices. A mechanism engag-
ing MMP-9 in synaptic plasticity may involve
MMP-9 activity directly on NMDA receptors,
which are important for induction and stabiliza-
tion of LTP. To determine the effect of MMP-9
on NMDA receptors we performed whole cell
patch clamp recording from single cultured hip-

pocampal cells. Using fast perfusion system we
applied either recombinant MMP-9 (rMMP-9) or
its specific inhibitor S24994 and investigated the
properities of the NMDA receptor current. Ap-
plication of MMP-9 inhibitor caused about 14%
reduction of deactivation time that was fully re-
versible. Presence of rMMP-9 in Ringer solution
affected the following properties of NMDA re-
ceptors current: (i) desensitization time that was
reduced by about 28 %; this action was irrevers-
ible. (ii) rise time that after application of rMMP-
9 was also reduced (by ca. 30%), however, this
effect was fully reversible. These results imply a
functional interaction between MMP-9 and NMDA
receptors, however the exact nature of this phenom-
enon remains unknown. Probably, MMP-9 does not
cleave directly NMDA receptor subunits but rather
acts on a yet to de identified signaling pathway.

EK3OI'EHHI IYPUHU PEI'YJIIOIOTH ®YHKIIOHAJIBHY AKTUBHICTb

MIAIIEJENHOI CIMHHOI 3AJ103U

H.A. T'puuan’, O.B. Konau?, H.B. Boiitenko?, H.B. ®enipko’

!JIpBiB. Hal. yH-T iM. IBana @panka; 2[H-T ¢izionorii im. O.0. boromonbus HAH VYkpainu, Kuis,

grychannatali@gmail.com

OyHKIIOHYBAHHSI AIHHAPHUX KITITHH CIIMHHUX 3aJ103
nepeOyBae IiJ] MepeBaXKAIOIUM [TapacUMITaTHIHUM
KOHTPOJIEM, OJIHAK, HasiBHI HENPSAMi CBIJYCHHS
MOXJIUBOI y9acTi €K30TeHHUX IIyPUHIB Y MOIY-
nanii cexpenii. s 3’ sicyBaHHS [bOTO MU IIPO-
BoauIH peecTpanito [Ca*] y 3aBanTaxkeHux dypa-
2/AM KniTHHAX MiAIEIeTHOT CANHHOI 3aJ103H1 Ta
aHali3 MOKa3HUKIB CIIMHOBUAIICHHS B YMOBaX in
vivo. Hamu mokasaHo, 1o cymicHa ariikaiis aa
aNMHAPHUX KIITUH aneTUiIxodiny (AX) ra ATD
Bukinkana [Ca’’] -TpaH3MEHTH 3 aMILTITY/1010, SKa
JOCTOBIpHO HE BIAPI3HSIHUCH BiJ aMILIITyIH
[Ca*]-TpaH3M€HTIB, IHAYKOBaHUX Tinbku AX.
[IpoTe 3a TakUX YMOB cIIOCTEpiraxocs BiporigHe
36inbuIeHHs HaniB-mupuHu [Ca’’], TpaH3HEHTIB.
Panime Hamu O6yno moxasaHo, mo akTupamii P
pelenTopiB aleHO3UHOM HE CYNMPOBOJKYETHCS
noctoBipuumu 3minamu [Ca**], B auMHapHHX
kiaiTuHax. OgHaK y miif po6oTi MU ITOKa3aju, o
OJIHOYACHA aTuTiKaIlisl 0 allMHAPHUX KIITHH AX Ta
ajieHo3uHy ininirosana [Ca’’]-TpaH3ueHTH 3
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aMILTITYZ 00, AOCTOBIPHO OiJBIIOK 32 TaKy,
BUKINKaHy TiTbkU AX. OmepxaHi pe3ylnbpraTu
CBimUaTh MPO 3AATHICTh MYPHUHIB MOAYITIOBATU
nponecu [Ca**] -curnanizanii, BUKIHKaHI aKTH-
BaIli€}0 XOJIHOPEIENTOIB, 0 IMOBIPHO MOXKE
CYIIPOBOKYBATHUCS 3MiHAMH CEKPETOPHOT AKTUB-
HOCTi IOCHiIXKyBaHUX KIITHH. g mepeBipku
BHCJIOBJICHOTO MPUMYLIICHHS MH IIPOBEIIH aHAI3
MMOKa3HHKIB CIIMHOBUIICHHS in vivo. 3’scyBanocs,
10 BHYTPIIIHBOOYEPEBUHHE BBEICHHS TBApUHAM
AT® mpu3BOUIIO 10 MOCUICHHS CeKpeii pinH-
HOTO, EJICKTPOIITHOTO Ta O1JIKOBOTO KOMIIOHEHTIB
cauHHU. 3 iHIOTo 00Ky, BHYTPIIIHEOOUYEPEBUHHE
BBEJICHHS TBapHHAM aJCHO3UHY IIPU3BOIUIO 0
NpPUTHIYEHHS CeKpelii piAKol cIWHU Ta 3017b-
meHHs 11 0iTkoBOTO KOMIOHEHTY. KpiMm ToTO, 32
YMOB OJJTHOYACHOTO BBEJCHHS arOHICTiB XOJiHO-
ta P -penentopis (minokapniny ta AT® Bin-
MOBiJIHO) HAMU BUSABJICHO: 1) 3MEHIICHHS IIBU-
KOCTi CIMHOBHINICHHS Ta KOHIeHTpalii Ca’"y
CJIMHI TTIOPIBHSHO 3 €(pEKTOM TiJIBKH MITOKapIiHy
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Ta iX MOCHJICHHS NMOPiBHSAHO 3 edekToM nuie
AT®; 2) 3MeHIICHHS KOHIICHTpaIIii O1JIKa y CIuHI
nopiBHSIHO 10 edekTiB okpemo ATD rta mimo-
kapniny. OnHo4acHa akTtuBanis P - Ta xomino-
pelenTopiB NPU3BOAUIA 10 CYTTEBOTO 3MCH-
[IEHHS MBUAKOCTI CIIMHOBUAIEHHS Ta 301IbIIEHHS
BMicTy Oinka y ciauHi. TakuM YMHOM, aKTHBAIis

P -penenTopis npu3Boana 10 MOCUIECHHS CEKpPE-
il caIuHY 30aradeHol 01IKOBUM KOMIIOHEHTOM Ta
Ca? toxi fK, akTUBALi s Pz—peuenTopiB — 10 mo-
CHJICHHSI CeKpellil piIMHHOTO KOMIOHEHTY. OTXe,
oJiepKaHi y il poOOTi pe3yabTaTH 1al0Th 3MOT'Y
MOCTYJIFOBATH HasABHICTh HOBOI'O MEXaHI3My aBTO-
perynsnii CIMHOBUAINCHHS 33 YYacTIO Iy PHHIB.

EKCHPECISA CYBOJUHUILIb TPAHCKPUINIIAHOI'O ®AKTOPA HIF B PI3HUX

TKAHUHAX IIYPIB IPU I'IIOKCII

T.I.lpeBunbka, B.€./Jlocenko, .M.MaHbKOBCbKA

Iu-1 dizionorii im. O.0.boromonsus HAH Ykpainu, Kuis

HesBakarouu Ha Te, MO MPOIECH agamnTaiii 10
PI3HHUX THIIB TIMOKCIT PO3TISAIATHCS TOCUTH
JaBHO, HMHI 3aJIMIIA€THCA 0araTo He3 ICOBaHMUX
NUTaHb MOA0 IX MOJNEKYISIPHO-TCHESTUIHHUX
acnektiB. HIF — numepHuit paxTop TpaHCKpHUIIIi,
KU CKJIaJa€ThCs 3 IBOX CYOOMUHUIb, O - Ta [3-.
I'enn-mimeni HIF perynioioTs mupoKkuit CHEKTP
TaKkuX KJIITHHHUX TIPOIECIB, IK aHT10TeHe3, PICT,
nudepeHmianist, mpoaigeparnisi, cHepreTHIHUN
00MiH, epuUTpOIIOE3, amonTo3 Tomo. B excme-
pPUMEHTaX Ha AOPOCIHX IIypax-caMIAX JiHii
Bictap BusHauanu piBeHb ekcmpecii MmPHK
cyoonuuunp HIF-1a, HIF-103, HIF-2a i HIF-3a
y JIETeHSIX, CepIli, HUPKaX i TUTKOBOMY M’ 531 3a
YMOB HOPMOKCI{, Tpu TOCTPii rinmokcii (quxaHHs
ra3oBoo cymimmio 3 12 % O, npotsarom 2 ron)
Ta 32 YMOB IHTEpPBallbHOTO TiMOKCHYHOTO
tpenyBanHsa (II'T). IT'T mpoBoguiu 3a Takoro
cxeMoro: nuxanug 12 % O2 B N2 npoTsrom 15
XB 3 1 5-XBUIMHHIMH HOPMOKCHYHUMHU IHTEpBa-
JaMHu, 5 MUKJIIB OIOJHS BOPOMOBX 2 THX.
MeToau 10 CiIKEHHS BKITIOYAJIH: BUAIICHHS TO-

taiapHOi PHK, KibKicHY 3BOPOTHY TPaHCKPHIILIIO,
moJriMepasHy JAHIIOTOBY PeakIio, IporpaMHUi
aHami3 i CTATUCTHYHY 00pOOKY OTpHUMaHUX pe-
synbrariB. [Ipu rocTpiit rimokcii cocrepiranacs
TeHJeHIis no 30inpmenHs ekcnpecii MPHK
cyoomuuuni HIF-2a, ekcupecis MPHK rena HIF-
30 BiporigHo 30iIbmMIACS B CepIli, JTETEHIX 1
HHUpKax. Amanrtaiis 10 TimOKCii CympoOBOJIKY-
BaJiacsi MOAYJISATOPHUM BIUIMBOM Ha €KCIIpecito
cybonunuuni HIF-3a y BimmoBias Ha roctpy
rimokcito. Ilicna 14-go6osoro II'T, piBeHs
excrpecii MPHK miei cybonuHuIi BipoTigHO
3HMKYBaBCS Y JIETEHSX Ta ceplli. Y TPEeHOBAHUX
ITT mypiB, AKUX TiggaBadd BIUIHBY TOCTpPOI
rioKcii MPOTSTOM 2 rof, CIIoCTepiragocs 3HaYHe
sHmkeHHs excupecii MPHK HIF-3a y cepui,
JIeTeHsAX 1 HUpKax Ha BiIMiHy BiJ HETPEHOBAHUX.
TakuM YHHOM, PO3KPHUTO NEsIKi HOBI MOJEKY-
JAPHO-TCHETHYHI MEXaHI3MHU Peryisiii KucHe-
BOTO TOMEOCTa3y Ta aJlanTalii 1o HecTadi KUCHIO,
AKi MOXYTb OyTH BUKOPHUCTaHI K Kpurepii
CTIHKOCTI OpTraHi3My IO TIMOKCIl.

INVESTIGATION OF MECHANISMS OF CARDIOPROTECTION EFFECTS
OMEGA-3 POLYUNSATURATED FATTY ACIDS

O.E. Kyrylenko, A.M. Shysh., O.0. Moybenko

0.0. Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv

kirilenko@]list.ru

The pupose of this work was to investigate the
cardioprotection effects omega-3 polyunsaturat-
ed fatty acids (PUFA), phospholipids membrane
modification by omega-3 PUFA on the worked
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heart under ischemia, lipid peroxidation (LPO)
and nitric oxide (NO) production in experemen-
tal and clinical studes . It was shown, that addi-
tion of omega-3 PUFAs to the diet decreased
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omega-6 PUFAs in plasma lipids and erhitrocites
membrans in patients whis ishemic heart disease
(IHD). In clinical studies was shown the im-
provement myocardial contractility, increased
fractions of emission, decrease of extrasystols
quantity. At the patients the decrease fractions of
atherogenic lipids, normalization of parameters
of curtailing of blood was marked. These data
were confirmed in experimental researches. It
was content with subsequent reduction of TxB,
and LTC, production and also increased omega-3
PUFAs content in cardiac rats tissue. Supplement
of omega-3 PUFAs decreased frequency of rep-
erfusion-induced myocardial arrhythmias in this
group (in 5,4-fold). The time of myocardial func-
tion recovery after ischemia (heart rate, left ven-

tricular development pressure), was shorter com-
pare to control group. Also in this group end-di-
astolic pressure and coronary vessels resistance
during reperfusion were lower. Besides that it was
shown that pre-treatment with omega-3 PUFA at-
tenuated LPO, strengthened activity of antioxi-
dant enzymes during reperfusion. It was estab-
lished that membrane phospholipids modification
with omega-3 PUFA raised cNOS activity, re-
duced iNOS activity, in conditions of ischemia -
reperfusion compare to control. Our data suggest
that omega-3 PUFA have cardioprotective effects
in IHD patients and experimental researches: nor-
malization of lipid metabolism, parameters of cur-
tailing of blood, limited LPO, decreased arachidon-
ic acid metabolites and enhances NO generation.

FUNCTIONAL IDENTIFICATION OF A COLD RECEPTOR IN RAT PROSTATE
A. Kondratskyi, G. Sotkis, O. Boldyrev, K. Kondratska, O. Lyubanova, Y. Shuba

International Center of Molecular Physiology, National Academy of Science of Ukraine, Kyiv;
0.0. Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv

artikon@biph.kiev.ua

The member of Transient Receptor Potential
(TRP) channel family, TRPMS, has been shown
to function as a cold receptor in sensory neurons.
Interesting, that aside from sensory neurons
TRPMS8 channel is also abundantly expressed in
prostate - the tissue, which is not subjected to
any significant temperature variations. Whereas
there are many evidences suggesting the expres-
sion and functions of TRPMS in cancerous hu-
man prostate, little is known about this channel
in the normal rat prostate. Here we identified a
cold- and menthol-activated current in rat pros-
tate epithelial cells on functional level. We
showed that sudden decrease of the bath temper-
ature from 33° C to 21° C elicited a rapidly de-

veloping, outwardly rectifying membrane current
in freshly isolated rat prostate epithelial cells.
Application of chemical analog of cooling, men-
thol (100 microM), evoked similar responses at
room temperature. Both cooling- and menthol-
activated currents could be inhibited by heating.
Also we have found that cold- and menthol-acti-
vated currents are present only in luminal secre-
tory epithelial cells of the rat prostate, whereas
basal epithelial cells were not responsive. Our
results are the first ones demonstrating function-
al existence of cold/menthol-sensitive TRPM8
channel in the plasma membrane of normal pros-
tate epithelial cells and its restriction to the lu-
minal secretory cell phenotype.

CAPACITATIVE CALCIUM ENTRY INDUCED BY ACTIVATION OF RYANODINE RECEPTORS
OF ENDOPLASMIC RETICULUM IN RAT DRG NEURONS

S. V. Korol, T. Yu. Korol, O. P. Kostyuk, P. G. Kostyuk
0.0. Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv

serzhking@gmail.com

Characteristics of calcium channels activated by
depletion of endoplasmic reticulum ryanodine-
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sensitive calcium stores were studied in acute
isolated dorsal root ganglion (DRG) neurons by
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means of patch clamp technique in the whole cell
modification. Current-voltage relation of such
store-operated calcium channels that provide ca-
pacitative calcium entry was obtained as differ-
ence between integral one of all calcium chan-
nels of the cell after caffeine application and
whole cell current-voltage dependence of volt-
age-gated calcium channels obtained in control
conditions. Store-operated calcium currents
could be induced by series of hyperpolarizing

pulses at replacing of calcium free caffeine-con-
taining solution by caffeine free saline with cal-
cium 2 mM. Thus, it was established that there is
one else calcium entry mechanism besides volt-
age-operated and receptor-dependent ones in
DRG neurons. It was concluded that capacitative
calcium entry induced by depletion of ryanodine-
sensitive intracellular stores is one of the con-
stituents of calcium signaling in DRG neurons.

PO3BUTOK PEAKTUBHOI'O ACTPOIJIIO3Y B I''lnmOKAMIII
IHPU EKCIIEPUMEHTAJIBHOMY HYKPOBOMY JAIABETI

10.B. Jle6ins, M.O.OpaoBcbkuii, I.O.Ymaxkoga, I.I.Cki6o

Iu-1 dizionorii im.0.0.boromonsus HAH VYkpainu, Kuis

VY Hamux momnepenHix JOCITiIKEHHIX BCTaHOB-
JIEHO, IO MPOTATOM mepmux 14 nid po3BHTKY
IIyKPOBOTO JiabeTy BHHUKAIOTh O3HAKH YIIKOJI -
KEHHS rimokamma: BiOyBaeThCS 3MEHIICHHS
KITBKOCTI HEHPOHIB 1 KOHJEHCAIlIS XPOMATHHY B
HuX. OCKUTBKYM HEHPOHH TillOKaMIa MaloTh TiCHI
(GYHKIIOHATBHI Ta CTPYKTYPHI 3B’ A3KH 3 aCTPO-
UTaMH, TOMIKOIKEHHS HEHPOHIB CyNpOBOJ-
KYIOTBHCS 3MiHAMHU CTaHy acTpPOUHMTIB. Buxonsaun
3 TOTO, IO CTaH acTPOIUTIB y paHHIN mepion
IyKpOBOTO AiabeTy Maiike He BUBYABCS, METOIO
Hamoi po6oTn Oyno 3’sCyBaHHS 3MiH BMiCTy
cmenudivHoro rmianpbHOoro mapkepa GFAP y
rimoKaMIli Iy PiB MPOTITOM MEPIINX IBOX THXKHIB
PO3BUTKY €KCIIEPUMEHTAIBHOTO (CTPENTO30TO-
IIUHOBOTO) nykpoBoro niadery. Bmict GFAP y
rimokamIi BUBYAJIH iIMyHO(EpMEHTHUM METOIIOM;
KITBKICTh aCTPOLMTIB, iX MJIONIy Ta 3aTajbHY
wromy GFAP-no3utHBHOTO Marepiany OliHIOBaIA
3a IOTIOMOTOI0 MiKpOCKOMii IMyHOTiCTOXIMi4HO
3abapBieHUX 3pi3iB rimokammna Ha 3, 7 ta 14-1y

lebed@biph.kiev.ua

o0y niabety. Byno BcTaHOBIIEHO, 11O B TIEPIIIi TPH
no6u Biporinuo 3HmkeHHs BMicTy GFAP B rimo-
kami (3 6,77 £ 0,36 10 3,50mrk/mi £ 0,43 Mrx/
MJI) Yepe3 3MEHIICHHs Yhciia aCTPOIMTIB Ta ix
munomi. Hagaini BigMidanocs 301IbIIEHHS Killb-
KocTi acTpouuTiB. Ha 7-My no0y po3BHTKY nia-
0eTy 1el MOKa3HUK CSTaB PiBHS BHIOTO 32 KOHT-
pOJBHUH Y BCiX 30HaX rinokammna. 3 7-i mo 14-ty
100y kinbkicTh GFAP-no3utuBHUX KiiTHH B CA2
ta CA3 30HI He 3MiIHIOBaaach, OJHAK IX ILIOIIA
Biporimuo 30impmyBanacs Ha 42,4 ta 42,9%
BiAMOBiAHO. OTpUMaHi pe3yIbTaTh CBiAYaTh Mpo Te,
IO MPOTATOM TEPIIUX TPHOX Ii0 CTPENTO30-
TOIMHOBOTO JiabeTy 3MEHIIYEThCS KiNbKOCTI
aCTPOIMTIB, MPOTE, Micast 7-1 10O BOHH 3011b-
IIYIOTHCSA HMOBIPHO BHACTIZOK X mpouidepariii Ta
Mirpamii 3 iHIIUX 30H MO3KY. 3HaYHE 301IbIICHHS
KIUJTBKOCTI acTpouuTiB, BMicTy GFAP 1 mumomti kmiTuH
3 7-1 1oOu #iabeTy cBiAYaTh MPO PO3BUTOK PEAKTHB-
HOTO acTPOTIio3y, M0 GOPMYETHCS MOPST 3 MO~
KOJPKECHHSIM 1 3arHOeIITI0 HeHPOHIB TilTOKaMIIa.

KOKYJIbTUBYBAHHS HEMPOHIB BY3JTYBATUX T'AHIVIIIB 3 PAKOBUMH
KJITUHAMM OCJABJIIOE€ TIPUTHIYYBAJBHUN E®EKT OIIOIIIB
HA CTPYMH, OITOCEPEJAKOBAHI P2X, -PELHHEIITOPAMHU

M.B. Mamenko, 1.B. Yn:xkmaxos, T.M. Boakosa, O.0. Kpumraias

Iu-1 dizionorii im. O.0. boromonbisg HAH Ykpainu, Kuie manivic@ukr.net

VY HelipoHax By3IyBaTUX FaHTII{B €KCIIPECYIOTHCS
P2X,-penentopu 3 MBHUIKO KiHETUKOO JIECEH-
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cUTH3AII{ Ta pelenTOPH 3 MOBITHHOIO KiHETHKOIO
necencurusanii (P2X,,

, Ta P2X -peuenrtopn).
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ExcnepumeHTH, K1 TPOBOAMINCS B raly3i 10c-
TiJKEeHHS OOJII0 MPOTATOM OCTaHHIX POKIB,
3aCBIUYIOTh, 10 PEIENTOPH, N0 CKIATY TKUX
BXOJSITh P2X3-Cy6OI[I/IHI/ILIi, 3ally4eHi 10 CIIpUii-
HSTTS Ta Tepeaadi HOMIIMENTHBHUX CUTHAIIB.
OmioigHi penenTopu, y CBOK 4YEpTry, IMHPOKO
PO3MOBCIOKEHI Y PI3HUX CTPYKTypax LEHTPAJIb-
HOI Ta mepudepuIHOi HEPBOBOI CUCTEMH Ta YTBO-
PIOIOTH TOJOBHY BHYTPIIIHIO 3HEOOIIOBAIbHY
cucTeMy. Bennka KiqbKiCTh JaHUX CBITUHTH PO
T€, 10 3HeO0II0BaTbHI e(DEKTH OMi0iiB MOXKYTh
OTOCEPEIKOBYBATUCH K IEHTPAIbHUMHU, TaK 1
nepudpepuIHUMH MeXaHi3MaMu. 30KpemMa, MoBi-
JIOMIJISLIIOCS, IO OMioifgHI Ta P2X2/3-peuenT0pH
CCHCOPHHUX HEHpOHIB mMypiB QYHKIiOHATBHO
B3a€MOMOB’s13aHi. ATOHICTH [L-OMIOTTHUX peler-
TOPiB NPHUTHIYYIOTH CTPYMH, OMOCEpPEIKOBaHI
P2X, ,-peuentopamu, Ha 50 %. Ctpymu, onoce-
penxoBani P2X -penentopamu, NpUTHIYyHOThHCS
omioinamu uyepe3 G-01T0K CHPsIKEHI MEXaHI3MU.
3 iHmoro 00Ky, BigoMo, mo mnepebdir oHKoJIO-
TIYHHX 3aXBOPIOBAHB CYMPOBOKYETHCS PO3BUT-
KOM OOJIbOBUX CTaHIB, HEUYTIMBHX JI0 OMiOiIHOT
Teparmii. MexaHi3MH, 10 OTI0CEPEAKOBYIOTh TAKHIA
HEYYTJIUBUHN A0 OmMioifiB OiJib, 3aTUINAIOTHCS
He3 acoBaHUMH. ToMy BIJHMB CEIEKTHUBHOTO

aroHicTa mM-OMiOITHMUX PEIENTOPiB eHIOMOPiHY-
1 na P2X, -peuentopu HEHPOHIB BY3ITyBaTHX
TaHIi1B JOCIIKyBaBCs Micisd KOKYJIbTHBALIT 3
pakopumu kirituaamu (NCTC 2472) 3a BigcyT-
HOCTI pssMoro ¢isuyHoro koHTakTy. [licnsa 2-3
Ji0 KoKyabTHBalii npurHideHHs AT®-iHnyKOBa-
HHUX CTPYMiB OIMiOTTHUM JiraHJOM 3aJIeXkKalo Bij
KIHETUKH eCCHCUTH3ANI] cTpyMy. UUM «I1OBiIb-
Himmorw» Oyna BiANOBiAb HEWpOHAa Ha MPHUKIA-
nanas AT®, Tum MeHIIIe IPOSBISABCS IPUTHITY-
BAJILHUHU BIIIUB eHAOMOpdiny-1. HacTka KIiTHH
3 «OBiNbHUMI» AT®-aKTHBOBAHUMHU CTPyMaMuU
Takox 30inmplryBajiiacs miJl 4ac KOKYJbTHBAIIii.
Bona cranosuna 71% miciis 4-5 THIB KOKYJIbTHBA-
1ii mopiBHIHO 3 44 % y KOHTPOJi (KyJIETUBYBaHHS
0e3 pakoBuX KIiTHH). KOKynbTUBaIisI HEHPOHIB
BY3JIyBaTuUX TaHriiiB 3 ¢ibpobmactamMu He
TPU3BOIMIIA JI0 3MiH y perynsuii P2X, -omocepen-
KOBaHHUX CTPYMiB omioigamu, sk 1ie BinOyBasocs y
pa3i KOKYJIBTHUBYBAaHHS 3 PAKOBUMH KIITHHAMH.
TakuM 4MHOM, paKoBi KJIITHHH, Ha BiIMIHY Bif
¢bi0podnacTiB, 37aTHI 3MIHIOBATH XapaKTEPUCTHKU
CTpyMiB, onocepenkosanux P2X, -penenrtopamu.
30KkpemMa, CyTTEBO 3MEHITYEThCS peryisanis ATd-
AKTHBOBAaHHUX CTPYMiB 3 NOBITBHOIO KiHETHKOIO
neceHcuTh3amii eaaoMophinom-1.

THE ROLE OF THE PROTEASOMAL PROTEOLYSIS IN DEVELOPMENT OF DIFFER-
ENT MECHANISMS OF RAT NEONATAL CARDIOMYOCYTES DEATH AT MODELING

OF ANOXIA-REOXYGENATION

V.S. Nagibin, V.E. Dosenko, L.V. Tumanovska, O.0. Moybenko
0.0. Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv

nvasya@ukr.net

This work is dedicated to the study of rat neona-
tal cardiomyocytes death in culture at modeling
of anoxia-reoxygenation. It was shown that not
only necrotic cell death but also some types of
programmed cell death (as apoptosis and autoph-
agic cell death) occur in cardiomyocytes culture
at anoxia-reoxygenation modeling. We first
showed that all types of proteolytic activities of
proteasome (trypsin-like, chymotrypsin-like and
postglutamyl peptide hydrolase) are decreased at
anoxia and not completely restored at reoxygen-
ation. The use of proteasomal inhibitors on pri-
mary rat neonatal cardiomyocytes culture (clas-
to lactacystin, 5 pM and MG-132, 10 uM) leads
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to the development of apoptotic and autophagic
cell death programs. So we can make a conclu-
sion that inhibition of proteasomal proteolysis
during anoxia-reoxygenation may lead to the de-
velopment of apoptotic and autophagic cell
death. When the inhibitors of programmed types
of cell death were used (inhibitor of caspase-3
(DEVD) to prevent apoptotic cell death and N3-
methyladenine to prevent autophagic one) during
modeling of anoxia-reoxygenation or at applica-
tion of proteasomal inhibitors, the number of
necrotic cardiomyocytes was significantly in-
creased. For example at application of DEVD and
N3-methyladenine in combination during clasto
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lactacystin action the necrotic cardiomyo-
cytes number was increased in 13.4 times
(P<0.001). So the trying to decrease general
myocardium injury by preventing of pro-

grammed types of cell death leads to the dra-
matic increase in the number of necrotic car-
diomyocytes and is not perspective way in car-
dioprotection.

INFLUENCE OF LOW-INTENSITY ELECTROMAGNETIC FIELDS
OF A MICROWAVE RANGE ON PHARMACOLOGICAL ANALGESIA AT MICE

O.M. Nesin, O.V. Gura, Iu.P. Lymans’kyi

0.0. Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv

gonchar@biph.kiev.ua

Nowadays pharmacological preparations (anal-
gesic remedies) are considered as the main tools
against pain in medical practice. However along
with medical action they often cause undesir-
able side effects. Considering this the non-phar-
macological methods of analgesia are widely
used lately, among them the influence of low-
intensity electromagnetic fields of a microwave
range. Aim of investigation: Studying of an ef-
fect of the combined using of analgesics (anal-
gin and tramadol) and the low-intensity micro-
waves for suppression of the somatic and vis-
ceral pain at mice. On the model of formalin
(5% formalin, 25l s.c.) and writhing (2% ace-
tic acid, 80pl, i.p.) tests development of pain be-
havioral reaction at mice after isolated, and also
the combined application pharmacological an-
algesics (analgin and tramadol) and microwaves,
applied on antinociceptive acupuncture points
(AP) E-36 was investigated. It is shown, that the

influence of microwaves (30-300 GHz, 3-10° W/
sm?) on the antinociceptive AP E-36 decreased
duration of the pain response caused by irritation
of somatic (p<0.05) and visceral (p<0.01) noci-
ceptors that testifies about antinociceptive action
of the microwave irradiation, applied on antinoci-
ceptive AP. For the first time it is shown, that at
the combined application of half of average sin-
gle doses analgesics (analgin or tramadol) and
microwaves irradiation of AP E-36, antinocicep-
tive effect has been approached to that effect af-
ter isolated application of total average single
doses of the above mentioned preparations or ex-
ceeded such effect. Thus, application of low-in-
tensity microwaves, applied on the antinocicep-
tive AP, enables to lower appreciably doses anal-
gesic remedies, achieving thus of an optimum lev-
el of analgesia, and, accordingly to reduce side
effects, which accompany with action of pharma-
cological remedies.

BIIVIMB INOJIITENITUAHOI'O KOMIIOHEHTA LSP315 OTPYTHU ITABYKA LYCSA
HA P2X3 PEIIENITOPYA DRG HEMPOHIB II[YPIB

I.A. CaBuenko, 51.A. Boiiuyk, O.0. Kpumranab

0.0. Bogomoletz Institute of Physiology National Academy of Science of Ukraine, Kyiv

bo@biph.kiev.ua

VY mpoekTi mouyKy MOIYJIATOpiB mepeaadi 6o-
JbOBUX IMIOYNBCIB CEpel MENTHIIB TOKCHHY
naByka Lycosa BusBiaeHo mentun Isp315, mo
CEJICKTUBHO BILIMBAE HA CTPYMHU, OTIOCEPEIKOBaHI
P2X3-penentopokaHanbHUMHU KOMILIEKCAMH Ha
DRG Heliponax mypiB. AKTUBHICTh HENTUIY
JNOCTI)KYBajld 3a JOIMOMOTOI KOHBEHIIIHOTO
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Metony patch-clamp. [Ipurnidenss ctpymy uepes
P2X3-peuentopo-kaHalibHi KOMIUIEKCH Big0y-
BaeThcs npu Aii Isp315 Ha penenTop y neceH-
CUTU30BaHOMY cTaHi. [I[pUTHIYEHHS € 3BOPOTHHM.
VY pasi 3HAYHOTO BIJMBY Ha aMIUIITyly CTPYMY
Isp315 He 3MiHIOE ACaKTHBALiWHY KiHETHUKY
3anumkoBoro ctpymy. [C50 mentuay cTaHOBHUTH
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12,5 amMounb/n. BenudnHaa MOAyTHOI0Y0OTO €PEKTy
HEeNTHAY He 3aJeXHUTh BiJl TUITY 3aCTOCOBAHOTO
aronicta (AT® uu UT®). IIpu xii Isp315 Ha 3ak-
PUTHUH CTaH PEeLeNTOPO-PELENTOPOKOMILIEKCHOIO
KaHanpHOTO KOoMIuiekey P2X3 y 19 % Bunankis

CrHocTepiraBcs He3UHAUYHUH MOTCHIIANBHUN e(eKT,
CHJIa SKOTO BapiroBajia y Mexax Bia 7 10 40 %.
Isp315 € moTeHUiHHUM areHTOM JJIS TOCTiKEHb
CTPYKTYpHO-(QYHKI[IOHAJIBLHUX BJIACTUBOCTCH
P2X3-penenTopis.

POJIb CUHAIITHYECKHUX BEJIKOB B CEKPEIITUU XPOMA®WUHHBIX KJIETOK
A.B. Canospslii?, O.M. Ilounnmok', O.JI. 3auka?, E.A. Jlykpanen'?

"Mu-1 pusuonoruu um. A.A. boromonbiia HAH VYikpauusl, Kue; 2MexayHap. EeHTP MOJIEK.
¢usnonorun HAH Vkpaunnsl, Kues sadoviy@biph.kiev.ua

B pabore uccienoBaaoch BIUsIHUE TAKUX CHHAI-
THYECKUX OCIIKOB, KaK CHHANTOTarMuH, Munc-13 u
Munc-18 Ha KHUHETHYECKHUE CBONCTBA CEKPELIMH B
xpoMaGUHHBIX KIETKAaX KPBICHI, HCIIOIB3YS CIIe-
nuduyeckue aHTUTENA IS KaXJ0To Oenka, Ko-
TOpbI€ BBOAMIIUCH B KIETKY B XOfI€ IKCIICPUMEHTA.
OOBEeKTOM HCCIEJOBAHUN CIYyXHJIU Xpomad-
(UHHBIC KJICTKH, TOTYYECHHBIC U3 HAIMTOYCTHIKOB
Kpblc-caMoOK JuHuM Bucrap. [Insg uccinenosanuit
HCIIOJIB30BAJIN MUKPOQIIyOPECIIEHTHBIH U aMITepo-
METPHUUYECKHUH METOBI, a TAKXKE CHEu(pUIecKue K
Kaxxgomy Oenky anturena: aHTu-STG, antu-Munc-
13-1, aatTu-Munc-13-3 u aatu-Munc-18. OxgHo-
BPEMEHHO B KJIETKY BBOAMIIH (IIFOOPHCIUPY IO
kpacurens nexcrpan-FITC ans koHTposis nomna-
JlaHUs aHTUTENA BO BHYTPb KieTKHU. [Iponec sk30-
[IMTO3a HHUIIMUPOBAJICS ABYMS IyTAMH: 1) aKTH-
BallMel MOTEHLHAN3aBUCUMBIX KaJIbIIUEBbIX KaHa-
JIOB, TIyTEM aIUTHKAIIH THIIEPKATHEBOTO PacTBOPA
(50 MmMmonb/ir), 2) aKTHBALIMEH al[e TUIXOJIHHOBBIX
PEIenTOPOB MyTEM aNIINKAIINH alleTHIXoanHa (1
MMOJIB/1). UHBEKITNS BCEX aHTUTEI MPUBOIUIA K
CHIDKCHHIO YaCTOTHI HMOSBJICHHUS CEKPETOPHBIX
MUKOB PETUCTPUPYEMBIX KapOOHOBBIMU MHUKPO-
anekTpoaoM. Hambonee cymecTBEHHO 3TOT d¢-

¢exT Habmionancs npu BBeaeHuu aHTH-STG BO
BHYTPHUKIIETOYHOE IPOCTPAHCTBO. BiusiHue anTH-
Munc-18 npuBoINIIO K 3aMEJICHUIO KHHETHYECKUX
XapaKTEepPUCTUK CEKPETOPHBIX MUKOB, BO3SMOKHO U3-
32 HE3HAUYMTEIBHOIO CYXCHHS (Qy3uHHON MOpHI.
Kpowme Toro, npu geicteuu antu-Munc-18 Ha0to-
JIAIOCh pa3/ielICHHe KIIETOK 110 3HAYCHUIO CHUKEHUS
YaCTOTHI CEKPETOPHBIX COOBITHI Ha IBE CYyOIOIy-
nauud. B nepBoil COBOKYIHOCTH KJIETOK, IIOCIE
HHbEKIUU aHTH-Munc-18 Habmroganocs 6onbiiee
CHIDKEHHUE BEPOSTHOCTH MOSBJICHUS CEKPETOPHBIX
nuKoB (~71%), Torna kak Bo BTOpO# rpyrie, Habo-
JlaJicsi HAMHOTO MEHBIINI YPOBEHB 3TOTO 3HAYCHUS
(~12%). [1pu BBeIeHUU BO BHYTPUKIIETOUHYIO CpERY
cneruduueckux aHTuTea kK Munc-13, Habmonanoch
JOBOJIBHO CYUIECTBEHHOE CHHI)KEHHE YacCTOTHI
CEeKpeTOpHBIX MosABIeHUN. [Ipn BBEeeHUN aHTH-
Munc-13-1 nonaBneHue CEKPETOPHBIX ITUKOB ObLIO
Oonee BEIpaKEHO, YeM MPH BO3JICHCTBUU HA KIIETKY
aHtu-Munc-13-3. BpeMeHHbIe XapaKTE€PUCTUKH
OCTaBaJIMCh HEU3MEHHBIMH B 000uX cirydasx. Hamu
OBLIIO CeJIaHO 3aKIIOYEHHE, YTO BCE UCCIIENyEMbIe
CHHANTHYECKUE OSITKU MPUHIMAIOT aKTHBHOE Y4aCTHE
B CEKPETOPHBIX MPOLECCcax XpoMapPHUHHBIX KIETOK
Ha/IMOYEYHHUKA.

CHANGES IN CA*-PERMEABILITY OF AMPA RECEPTORS
OF DORSAL HORN NEURONS AFTER PERIPHERAL INFLAMMATION

A. Sotnik!, O. Kopach!, J. Galik? and N.Voitenko'

'0.0. Bogomoletz Institute of Physiology National Academy of Science of Ukraine, Kyiv;
Ynstitute of Neurobiology, Slovak Academy of Science, Kosice, Slovak Republic

sotnic@biph.kiev.ua

Spinal dorsal horn (DH) neurons express both
Ca**-permeable (GluR2-lacking) and Ca**-im-
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permeable (GluR2-containing) AMPARs. Target-
ed disruption of the GluR2 gene not only pro-
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duces an increase in the number of spinal Ca?'-
permeable AMPARs, but also facilitates spinal
nociceptive plasticity and enhances long-term
inflammatory hyperalgesia, suggesting that
changes in AMPAR properties including the in-
creased AMPAR Ca*-permeability due to GluR2
loss on synaptic membrane in dorsal horn neu-
rons might play a critical role in spinal central
sensitization underlying chronic pain. Howev-
er, how spinal AMPA receptors exert their func-
tions in persistent pain is unclear. Here, we
showed that peripheral injection of Complete
Freund’s adjuvant (CFA) into a hind paw in-
creased the number of cobalt-positive neurons
in the ipsilateral dorsal horn at 24 h post-CFA
compared to that at 24 h post-saline. Moreover,
CFA injection produced facilitation of AMPA

receptor-mediated currents and [Ca*'], tran-
sients in the substantia gelatinosa neurons of
spinal cord at 24 h post-CFA, induced by bath
application of AMPA. Finally, CFA-induced in-
flammation increases inward rectification index
values of AMPAR-mediated excitatory postsyn-
aptic currents. These findings indicate that pe-
ripheral inflammation might cause a switch of
Ca*-impermeable AMPA receptors expressed
on many spinal dorsal horn neurons into Ca?'-
permeable AMPA receptors. As spinal cord Ca**-
permeable AMPA receptors are critical for the in-
duction of enhanced pain responses, our results
might explore a novel mechanism underlying the
development and maintenance of chronic pain.
Supported by the JDRF grant # 1-2004-30 and INTAS
grant # 8061

THE PARTICIPATION OF PLASMA MEMBRANE STRUCTURES
AND INTRACELLULAR CALCIUM STORES IN THE FORMATION
OF INTRACELLULAR CALCIUM SIGNALS IN SENSORY NEURONS

L.V. Stepanova

0.0. Bogomoletz Institute of Physiology National Academy of Science of Ukraine, Kyiv

inna@biph.kiev.ua

Increase in intracellular concentration of free
calcium ions in cytosol is a universal signal,
regulating a wide spectrum of cellular func-
tions. There are two major ways of increasing
Ca’concentration in cell cytosol. The first one
is linked with calcium influx from the extracel-
lular medium, and the second one — with the
release of these ions from intracellular calcium
stores. In nerve cells Ca?" influx is accompa-
nied by the activation of voltage-gated and/or
receptor-operated ion channels in the plasma
membrane, permeable for Ca?". In our work an
attempt to analyze the mutual contribution of
mitochondria and ER to the formation of intra-
cellular calcium signals has been made, as well
as to elucidate possible connection between the
degree of ER Ca*' capacity and activation of
additional Ca?" influx site from the extracellu-
lar medium into cytosol as well as the mito-
chondrial influence to such store-activated sig-
nals has been made in rat nociceptive primary
sensory neurons. Such Ca?"entry into cytosol of
neurons induced by depletion of intracellular
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calcium stores (so called store-regulated Ca**
entry, SOCE) was for a long time considered to
be a mechanism necessary for providing the in-
crease in intracellular Ca** concentration exclu-
sively in nonexcitable cells. Changes in intrac-
ellular Ca?" induced by the depletion of endo-
plasmic reticulum (ER) by different mecha-
nisms were studied in isolated rat nociceptive
dorsal root ganglia neurons using indo-1 fluo-
rescent technique. Amplitude and kinetic char-
acteristics of CCE induced by active or passive
depletion of ER were analyzed. The first type
of depletion achieved by direct stimulation of
inositol 1,4,5-trisphosphate (IP,) or ryanod-
ine receptors (RyRs) of endoplasmic reticulum.
Passive depletion of ER was due to suppression
of Ca?* uptake by endoplasmic reticulum calci-
um ATPases inhibitor thapsigargin. Different
mechanisms of ER depletion induced SOCE tran-
sients, which differ from each other by main
parameters. These facts allow us to suggest dif-
ferent activation mechanisms of such CCE sig-
nals. Application of mitochondrial protonophore
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CCCP (carbonyl cyanide m-chlorophenylhydra-
zone) changed the kinetics of CCE transients de-

cay, so we suggested the participation of mito-
chondria in CCE signaling.

IONIC CHANNELS OF THE NUCLEAR ENVELOPE AND THEIR POSSIBLE ROLE

0.A. Fedorenko, D.E. Duzhyy, S.M. Marchenko

0.0. Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv

fea80@ukr.net

In eukaryotic cells chromosomes are isolated
from the cytoplasm by the nuclear envelope
pieced by numerous nuclear. Besides a number
of ionic channels were found in the nuclear
membranes, but their functions remained mainly
unexplored. In our work we have investigated
ion channels in the membranes of nuclei isolat-
ed from cerebellar Purkinje neurons, pyramidal
neurons of CA1 region and granule neurons of
the dentate gyrus of the hippocampus and Jur-
kat-cells. Our experiments revealed variety of
spontaneously active ionnic channels in the NE
membranes. Different types of cells express
different sets of ion channels in their nuclear
membranes. But some of the channels share
similar properties and we tried to classify them
on the basis of their biphysical properties. As a
result we have got three types of spontaneous-
ly active nuclear ionic channels: large conduc-
tance cationic channels (LCCC), CIC channels,
other chloride channels. The physiological role
of these ionic nuclear channels is not clear, but

ATP REGULATED POTASSIUM CHANNEL

they may be important for the ion balance between
the cytoplasm and the lumen of the nuclear enve-
lope. Inositoltrisphosphate receptors were found
in the inner nuclear membrane of pyramidal neu-
rons from CA1 region of the hippocampus and
cerebellar Purkinje neurons. So the nuclear enve-
lope of these cells can function as Ca®" store. We
were unable to record inositoltrisphosphate or ry-
anodine receptors in the nuclear membranes of
granular neurons of the dentate gyrus. We sup-
pose that different mechanisms of Ca** regulation
take place in these cells. Channel activity of the
IP_-receptors was voltage-dependent. The proba-
bility of the open state of InsP,Rs was much higher
at positive potentials and decreased at negative
potentials. The similar voltage-dependence of ac-
tivity was demonstrated by LCCC. That is why
we hypotisysed that [P3Rs and LCCC can form
the minimal system for the fucntioning of the NE
as the Ca store. We suggest that these two types
of ion channels take part in the regulation of the
Ca* signal in the nucleus.

IN BRAIN MITOCHONDRIA -SINGLE CHANNEL STUDIES
K.Choma'?, P.Bednarczyk'?, K.Dolowy!, A.Szewczyk?

'Department of Biophysics, Warsaw University of Life Sciences SGGW, Warsaw, Poland; *Laboratory of
Intracellular lon Channels, Nencki Institute of Experimental Biology, Warsaw, Poland k.choma@nencki.gov.pl

Various types of ion channels are presented in
mitochondria. It was proved that mitochondrial
ATP-regulated potassium channel (mitoK,,,) and
mitochondrial Ca-activated big conductance po-
tassium channel (mitoBK ) are involved in cy-
toprotection but the mechanism of this is still un-
known. In our study we used Black Lipid Mem-
brane Technique which allowes measure single
channel actvities. The submitochondrial particles
isolated from inner mitochondrial membrane
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from rat brain were incorporated into artificial
planar lipid bilayer and after reconstitution sin-
gle channel activity was measured. The potassi-
um channel with a mean conductance of 219 + 15
pS in symmetrical 450/450 mM KCI (cis/trans)
solution was recorded. We examined effect of
different channels modulators on channel activi-
ty. The potassium channel is inhibited by com-
plex ATP/Mg** and this effect is reversed by BMS
191095 but with reduced amplitude. Amplitude
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decrease is caused by magnesium ions. Magnesium
ions change channel activity only after addition to
the trans compartment in our experimental condi-
tions. Inhibitor of mitoBK ., channel —iberiotoxin
IbTx and inhibitor of mitochondrial voltage gated
potassium channel (mitoKv1.3) — margatoxin MrTx

have no effect on channel activity. Surprisingly, in-
hibitor of mitoK, , channels — 5-hydroxydecanoic
acid (5-HD) does not change channel activity. We
identified mitochondrial potassium channel ATP —
regulated (mito K, ) from rat brain mitochondria
which is insensitive to 5 — HD.

ALTERATIONS IN CALCIUM SIGNALING MEDIATED BY T-TYPE CALCIUM
CHANNELS AND VANILLOID RECEPTOR 1 (VR1) IN DORSAL ROOT GANGLION

(DRG) NEURONS OF DIABETIC RATS

E.Khomula!, A. Briede**, A. Borisyuk?, V. Viatchenko-Karpinski®, P. Belan®, N.Voitenko?

International Center for Molecular Physiology of National Academy of Sciences of Ukraine, Kyiv;
2University of Amsterdam, The Netherlands; *0.0. Bogomoletz Institute of Physiology of National
Academy of Sciences of Ukraine, Kyiv eugen kh@biph.kiev.ua

Previous contributions of our laboratory have
demonstrated changes of intracellular calcium
signaling in nociceptive neurons of rats with
streptozotocin (STZ)-induced diabetes. Here, on
the same model, we have studied diabetes-in-
duced changes in T-type calcium and capsai-
cin-induced currents as well as in cytosolic Ca**
transients ([Ca*]) evoked by corresponding
currents in small IB4-positive capsaicin sensi-
tive DRG neurons (nociceptors). Also we have
investigated differences between changes ob-
served in neurons of diabetic rats with thermal
hypoalgesia and in neurons of diabetic rats with
thermal hyperalgesia. Young (8-9 weeks) dia-
betic male rats (4-6 weeks after induction of
STZ-diabetes) and age-matched control animals
were taken for the experiments. Diabetic rats
were divided in two groups, hyper- and hypoal-
gesic, based on results of plantar test. After
isolation, L4-L6 small 1B4-positive capsaicin
sensitive DRG neurons were voltage-clamped
and loaded with a calcium dye, Fura-2, via a
patch pipette. [Ca®"]. transients were recorded
simultaneously with currents. Activation of VR

1 was performed by bath application of capsa-
icin. We have found that in small nociceptive
DRG neurons peak current density of T-type
calcium current was significantly enhanced in
both hypoalgesic and hyperalgesic diabetic rats.
Amplitudes of [Ca®']. transients were also en-
hanced in neurons of diabetic rats regardless
of form of the neuropathy. VR1 current densi-
ty as well as amplitudes of [Ca*"], transients
was decreased in neurons of hypoalgesic rats.
The same responses where increased in neu-
rons of rats from the hyperalgesic group. Thus,
we have found that diabetes induced signifi-
cant changes in calcium signaling mediated by
T-type calcium current and VR1 in small IB4-
positive DRG neurons. Observed changes were
distinct in different forms of diabetic neuropa-
thy. We assume that specific alterations in cal-
cium signaling mediated by T-type calcium
channels and VR1 in DRG neurons contribute
to the development of diabetes-induced ther-
mal hypo- and hyperalgesia.

Supported by the JDRF grant # 1-2004-30 and
INTAS grant # 8061

AMPA RECEPTOR-DEPENDENT HIPPOCALCIN TRANSLOCATIONS

V. P. Cherkas

0.0. Bogomoletz Institute of Physiology National Academy of Sciences of Ukraine, Kyiv

cherkas@biph.kiev.ua

Hippocalcin (HPCA) is a Ca?*-binding protein,
which belongs to the family of neuronal Ca** sen-
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sors. It has been shown that Ca**-dependent HPCA
activation in hippocampal neurons is one of the
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necessary steps involved in expression of NMDA
receptor dependent long-term depression and in
production of a slow afterhyperpolarization. At
the same time molecular and biophysical mecha-
nisms underlying its action in these neurons have
not been investigated yet. In this work using Yel-
low Fluorescent Protein-tagged Hippocalcin
(HPCA-YFP) we have studied if and how free
calcium concentration changes evoked by AMPA
receptor activation can be decoded by HPCA
translocations. Local applications of glutamate
to an apical dendrite of hippocampal neurons in
conditions when only the AMPA type of ionotro-
pic glutamate receptors can be activated result-

ed in a fast (rise time of 1-2 s), reversible, syn-
chronous and reproducible HPCA translocations
to the same set of sites on the dendritic tree. The
translocation transients induced by AMPAR acti-
vation was mainly due to indirect action of
glutamate resulting in AMPA receptor-dependent
depolarization, following voltage operating calci-
um channels activation and [Ca*"]. elevation . Anal-
ogous results were obtained when an agonist of
AMPA receptors, AMPA, was iontophoretically
applied. Thus, we conclude that HPCA, by means
of AMPAR activation, possesses the ability to con-
duct information processing in parallel in many
sites within a neuron.

AN EFFECT OF MITOCHONDRIAL IONOPHORE CCCP ON IMPULSE ACTIVITY
OF ISOLATED CA1 HIPPOCAMPAL NEURONS

V.A.Yavorsky, E.A. Lukyanetz

0.0. Bogomoletz Institute of Physiology National Academy of Science of Ukraine , Kyiv

jva@biph.kiev.ua

The protonophore CCCP is widely used substance
to explore intracellular calcium regulation due
to its property to switch off the mitochondrial
potential and block calcium uptake by mitochon-
dria. Switching off the mitochondria located near
the surface may change the external impulse prop-
erties of excitable cell. We have studied an ac-
tivity of isolated CA1 hippocampal neurons from
Wistar rats using perforated patch-clamp meth-
od in current clamp mode by two protocols: a)
repetitive depolarization pulses with the same
amplitude. The estimation of impulse activity was
calculated as interspike intervals (ISI) set in cor-
respondence to spike number from the beginning
of current pulse. Averaging of these data over
multiple (12) protocols gives mean ISI charac-
teristic showing the repetitive activity of neuron
and his accommodative properties; b) ramp pro-
tocol with slow rising from -30 pA to +50 pA
during 10 sec, where neurons may demonstrate
endogenous spiking activity. We found that ad-
ministration of CCCP rapidly blocked the repet-
itive and endogenous spike activity of isolated
neurons in less than half of minute. Besides, the
first evoked action potential still was present
thus proving cells possibility to generate the po-
tentials. The minimal concentrations of CCCP
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blocking the cell activity varied over cells and
ranged from 50 to 200 nM. The effect might
be partly reversible if CCCP was added in con-
centrations below then 1 mM within 5 minutes.
In conditions of low concentrations (10-50
mM) the effect of CCCP was developed for a
long time, but was small or no changes were
observed in the period of spike generation. Ap-
plication of 20 mM lanthanum greatly increased
the neuron activity - both repetitive and endog-
enous spiking. When applied before, lanthanum
strongly reduced and slowed the effect of
CCCP. We have defined the elevation of CCCP
minimal concentrations up to 4-6 mM, with
more than 3 minutes needed to block repetitive
activity by 10 mM CCCP. Application of lan-
thanum could not restore impulse activity
which already was blocked by CCCP. We sup-
pose that under CCCP influence, calcium en-
ters into neuron via voltage-dependent chan-
nels and can not be stored by mitochondria.
Elevation of calcium concentration becomes
above the normal values that partly may be due to
calcium release from mitochondria. This in turn
induces irreversible changes, may be through Ca-
dependent kinase activity blocking repetitive and
endogenous impulse activity for a long period.
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