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2. K+-activated Na+-gated potassium conductance in isolated pyramidal neurons of rat

Pedepar:

1. Incepralis NpucCBsiY€Ha BUBYEHHIO PEAKLii TOCTPOi30/IbOBAHUX MipaMigHUX HEMPOHIB Ha WIBUKE IPUKJIALEHHS
ioHiB KaJIilo i3 3aCTOCYBaHHSIM METOJA NeTY-KjaaMIl y KoHirypauii "Bif 1inoi kiaitnau". [ligBuineHHs
30BHIIIHbOKJIITUHHOI KOHLeHTpalii ioHiB K+ BUKJIMKano nBoda3Huii BXilHUIA CTPYM [P MEMOPaHHUX NTOTEHIialax
HETaTUBHIIIMX 3a MOTEHLias peBepcii 11 ioHiB K+. Lle#t cTpyM CcKiafaBcs 3i CTPyMy BUTOKY Ta YIIOBiJIbHEHOTO
ctpymy (IDK) 3 t = 40 - 50 mc npu 210C. CriocTepeskeHUi! YIIOBiIbHEHU! CTPYM MaB KiHETHUKY aKTHBallii epioro
MOPSIKY, IO HE 3aJIeKajla Bifl IOTEeHIiany Ta KOHLeHTpauii ioHiB K+. AMIIIITY 1@ HbOTO CTPyMy BU3HAYasacs
[IPUKJIAJI€HOI0 KOHIIEeHTpalieto ioHiB K+ Ta 306inburyBasack 3a yMoB rineprnossipusauii. [Totennian-3anesxxsicts IDK
OyJia oAiGHOIO [0 MOTeHjan-3anexxHocTi K+ cTpyMmiB i3 BHyTpilIHiM BunpsimienHsam. Akrusanis IDK 3anexasna Bif,
KOHIleHTpalii ioHiB Na+; 3aMiHa 30BHIIIHbOKJIITUHHOrO Na+ Ha XOJIiH XJIOPUJ, YM JIiTiil MalkKe TIOBHICTIO yCyBasa
IDK. IDK cniocrepiraBcst B mipamigHuX HEMpOHax riloKamIia i KopTekca, ojjHaK 0yB IPAKTU4HO BiJICYTHill B HEIIPOH

ax 3aJHiX KOPiHLiB CIIMHHOTO MO3KY Ta HEPOHaxX M0304Ka. CrioBiNbHIOWYM BXif, K+ B kititnHy, IDK Mosxe rpatn



iCTOTHY pOJIb B 3a1106iraHHi 1IiIbHO CIIAKOBAHUX ITipaMiIHUX HEHPOHIB Bifj CHOHTaHHOTO 30y )KEHHS BHACIIITOK

MIBUJKOTO MiJBUIIEHHS 30BHIIIHbOI KOHLEHTpPAlLLil i0HIB K+.

2. The dissertation is devoted to investigation of the responses of acutely isolated pyramidal neurons to rapidly
altered external [K+] using the whole-cell patch clamp and concentration clamp techniques. The excitation of
densely packed mammalian central neurons is followed by a substantial transitory elevation of external K+
concentration. This phenomenon may have a different functional significance depending on how the resting
membrane conductance mechanisms react to the changes in the gradient of these ions. We have found that in the
hippocampal and cortex neurons of rat a large fraction of the membrane conductance in the vicinity of the resting
potential is provided by the K+ permeability mechanism which is gated by external K+ and Na+. Elevation of
[K+]Jout induced a biphasic inward current at membrane potentials more negative than the reversal potential for
K+ ions. This current consisted of an "instantaneously" increased leakage component and a slowly activated
current (t = 40 - 50 ms at 210C) desi gnated below as IDK. The latter demonstrated a first order activation kinetics
with a remarkably high Q10 = 7.31 (n = 8). Potential at which IDK disappeared was found to be virtually
indistinguishable from EK (n = 19). Qualitatively this voltage was shifted in accordance with the changes in EK like
in the case of a typical inward rectifier. IDK was absent in the peripheral sensory neurons as well as in the Purkinje
neurons. IDK may well be involved in the shaping of the response of the pyramidal neurons to the waves of
external potassium elicited by the activity of neighbouring neurons. Its role could be in delaying the K+ - induced
drop of the input resistance so that the late post - synaptic inhibition would not be excessively shunted.
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