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Pedepar:

1. Inceprarlisi IpUCBAY€HA KOMIIJIEKCHOMY [OCJIiIPKEHHIO BILIMBY Oisika 6eTa(l-42)-aminoina, OCHOBHOTO
KOMIIOHEHTA CEHiJIbHUX OJISIIOK NpY XBOPOOi AsblireiiMepa, Ha KajbllieBUl TOMEOCTa3 HEMPOHIB KyJIbTypU
rinokamria 1ypis, 30KpemMa, Ha 3MiHM 6a30BOi KOHLIEHTpallii Kasbllito Ta PyHKIIOHyBaHHS KaJbllieBUX KaHaJiB
[I71a3MaTUYHOI MEMOPAHU Ta MITOXOHJPill. 3a OMOMOTr0I0 METOLY JBOXBMUJIBOBOTO BUMipIOBaHHS
BHYTPILIIHbOKJIITUHHOI KOHLIEHTpaLlii KaJIbLlil0 3 BUKOPUCTAHHSM MEMOPAHOIIPOHUKHOI GopMU (ITyOpeCLIeHTHOTO
6apBHuKa fura-2/AM 6ys10 OKa3aHo, 10 iHKyO6allis HeMPOHiB KYJIbTypH TiloKamIa 1ypis 3 6eta(l-42)-aminoigom
IIPU3BOJUTH 10 CTATUCTUYHO JOCTOBIPHOTO MifiBUIIEeHHS 6a30Boro piBHs [Ca2+]i. 3a ymoB iHKyb6allii KyJbTypu
HEeWPOHIB rinokamna 3 6eta(1-42)-amMinoifoM BUSIBJIEHO AOCTOBipHE 301/IbLIEHHS aMILIITYAU Ta Yacy HaliBCIaay
KaJIbl}i€BUX TPAH3i€HTIB, BUKJIMKAHUX TillepKaJi€eBOIO AEeNogpusaliiero HeMPOHIB KyJIbTYPH TIIIOKaMIIa, a TAKOXK

0L TpaH3ieHTa. 3a Jornomoroo metony dikcauii noreHniany B KoHirypauii "iiza kiiTuHa" BCTaHOBJIEHO, 110



6eta(1-42)-aminoig Mpu3BOAUTD 0 LOCTOBIPHOTO 36iIbIIEHHS T'YCTUHU KaJlbl[ieBUX CTPYMiB HEMpOHiB Ha 70%
MIOPiBHSIHO 3 KOHTPOJIbHUM 3Ha4eHHSM. [1pu OLiHIli KIHETUYHUX XapaKTE€PUCTUK NOTEHIiaJIKEPOBAHUX KaJbIi€eBUX
KaHaJliB 0yJI0 BCTAHOBJIEHO JOCTOBIpHY 3MiHY B KpHUBiii cTallioHapHOi akTuBallii. [Ipy gocaimkeHHi KpuBoi
CTallijoHapHOi iHaKTUBAlil Ka/bLli€eBUX KaHaJIiB KJIITUH KyJIbTYyPHU TillOKamIa nicis iHkyo6auii 3 6era(1-42)-aminoinom
CTaTUCTUYHO JOCTOBIPHOI Pi3HUIL] IOPIBHAHO 3 BiAIIOBIAHOIO KPMBOIO, OTPUMAHOIO B KOHTPOJIbHUX YMOBAX,
BUSBIJIEHO He 6yi10. [Ipy OpiBHSIHHI KajbllieBUX TPAH3i€HTIB, BUKJINKAHUX [IPUKJIaJaHHSIM TillepKajlieBoro PO34nHYy
Ta rinepKajgieBoro po3urHy 3 MiTOXOHApiasbHUM NpoToHO(PopoM CCCP, B HEMPOHAX KyJIbTypHU TilOKaMIIa,
iHKy6oBaHuX 3 6eTa(1-42)-aminoinoMm, CTaTUCTUYHO LOCTOBIPHOI Pi3HUIIi MK aMIUTITyZJlaMu BUSIBJIEHO He 6yJ10 (Ha
BiIMiHY BiJi KOHTPOJIPHUX [TOKa3HUKIB), IIl0 MO>K€ BKa3yBaTH Ha IOPYLIEHHS KaJIbLil3ax0II0040i QyHKIi
MiToxOHpii. [IpoBeneHe TOCIiIKEeHHS CUCTEM KaJlbLli€BOI CUTHaJIi3allii HEMPOHIB KyJIbTYPH TillOKaMIIa 32 YMOB
iHky6auii 3 6eTa(1-42)-aminoinomM BKasye Ha ix KOMILJIEKCHE OPYIIEHHS, 1[0 CTOCYEThCS SIK MEXaHi3MiB BXOY
KaJIbllilo Yepe3 KaHaJIbHi CTPYKTYPHU I171a3MaTUYHOI MeMOPAHH, TaK i MexaHi3MiB aKyMyJIsiLiii iOHIB KasbLilo
LUTOIJIa3MAaTUYHUMU CTPYKTYPAMU, B MEPINY YEPry MiTOXOHApPisMU. Llell KOMIIEKC IOPYIIEHb MOXKE OyTU
iCTOTHMM KOMIIOHEHTOM IaTOJIOTIYHUX 3MiH (YHKIIii rimokamia rnpu xsopo6i Aspirerimepa. Kitouosi ciosa:
HEVPOHU KyJIbTYPH TiIIOKaMIIa, IOTeHLiaJIKepOBaHi Kajblii€Bi KaHany, 6eTa-aMisnoin, xBopoba AnbLureimepa,

MIiTOXOHpIs.

2. This dissertation is devoted to the investigation of influence of the beta-amyloid peptide, main component of
senile plaques in the brain of patients with Alzheimer's disease, on calcium signalling in hippocampal cell culture.
Accumulation of beta-amyloid peptide of 42 amino acid length (Abeta(1-42)) in brain is an important characteristic
for the etiology of Alzheimer's disease. Of all the possible processes generating the neurotoxic effects by Abeta(1-
42), disruption of intracellular Ca2+ homeostasis is the primary event. The aim of the study was to discover
changes in basal calcium level and mitochondrial function as well as alterations in properties of voltage-gated
calcium channels in hippocampal cell culture with experimental induced Alzheimer's disease. The changes in
neuronal Ca2+ homeostasis and voltage-dependent characteristics of calcium channels were revealed in rat
hippocampal cell culture at comparison of Ca2+ signalling in control conditions and after 24-hour treatment with
Abeta(1-42). The cytoplasmic free Ca2+ concentration ([Ca2+]i) was measured using fura-2 based
microfluorometry. Hyperpotassium solution was used for inducing Ca2+ transients. To compare mitochondrial
contribution to Ca2+ signals in experimental conditions was used uncoupler of mitochondria CCCP (10 mkM)
dissolved in hyperpotassium solution. It was revealed that after 24-hour incubation of hippocampal cell culture
with Abeta(1-42) basal level of [Ca2+]i was 138+12 nM vs. 76+8 nM in control conditions (P < 0.01, n = 19). Amplitude
of Ca2+ transient in control conditions was 506+20 nM, and after treatment with Abeta(1-42) this parameter
increased to 622+34 nM (P < 0.05, n = 18). Amplitude of transients induced by hyperpotassium solution with
addition of CCCP was 23+3% greater than amplitude of transient induced by hyperpotassium solution alone in
control cells. Area of transient that corresponds to amount of cell calcium after incubation of hippocampal cell
culture with beta-amyloid peptide was greater than control transient area. After incubation with Abeta(1-42)
difference between amplitudes induced by hyperpotassium solution with and without CCCP was not detected that
can point to impairment of Ca2+ uptake function of mitochondria during maximal increasing of [Ca2+]i. Moreover,
in cells treated with Abeta(1-42) Ca2+ transients induced by hyperpotassium solution with CCCP were higher and
broader than that ones in control neurons. Heightened basal level of [Ca2+]i after incubation of cells with Abeta(1-
42) may cause to intensification of Ca2+ uptake by mitochondria in cell resting state that may result in overload of
organelles. It seems that this may be the reason for impossibility of rapid absorption of Ca2+ by mitochondria
during excitation of the cell. Overload of mitochondria with Ca2+ may result in triggering of apoptosis. Current-
voltage relationship, steady-state activation and steady-state inactivation curves of voltage-operated calcium
channels of hippocampal cell culture were obtained using whole-cell modification of patch clamp technique.
Current density in A?-treated cells was 70 % higher (P < 0.05, n = 12) than in control ones. Current-voltage relation
of calcium channels after incubation of hippocampal cell culture with Abeta(1-42) had 10-mV shift to the
hyperpolarization direction in comparison with control neurons. Steady-state activation curve of calcium channels
in hippocampal cells modified by Abeta(1-42) had 12-mV shift (P < 0.001, n = 10) to more negative values of



membrane potential as compared to control curve. In contrast with first two voltage dependencies steady-state
inactivation curve of voltage-gated calcium channels was not changed after action of Abeta(1-42). Shifts of
current-voltage characteristic and steady-state activation curve of voltage-operated calcium channels to the
hyperpolarization direction after cell treatment with Abeta(1-42) may point to facilitation in activation of calcium
channels. Enhancement of current density after incubation of hippocampal cell culture with Abeta(1-42) lets us
suggest that probability of channel open state increases. It is possible that hyperphosphorilation of calcium
channel proteins by set of protein kinases induced by action of Abeta(1-42) may be the reason of such changes in
voltage dependencies of calcium channels. We conclude that Abeta(1-42) affects voltage-gated calcium channels of
hippocampal cell culture by means of some intermediate mechanisms or directly that leads to disturbance in cell
calcium homeostasis. Such disturbances in functioning of voltage-gated calcium channels as well as mitochondria
may be essential component of pathological alterations of hippocampal functions at Alzheimer's disease. Key
words: hippocampal cell culture, beta-amyloid peptide, Alzheimer's disease, calcium channels, mitochondrion.
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