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1. MexaHi3MU1 TPMBaJIOTO CUHANITUYHOTO TaJIbMyBaHHSA, BUKJIMKAHOTO CEPi€lo OTEHLaiB Aii, B HEMpOHax rirokamIia
mypis

2. Mechanisms of delayed inhibitory synaptic currents evoked by high frequency stimulation in cultural
hippocampal neurons

Pedepar:

1. Y maniit po60Ti NOPiBHIOBAIMCh IPYNU IOCTCMHANTUYHUX PELIENTOPIB, sIKi 6epyTh yyacTb y TeHepallii paHHbOI Ta
Mi3HBOI CTAMiMl CUHANITUYHOI BiANIOBiNi HAa CTUMYJIALI TpecuHanTUYHUX '”AMK-epriyHux HeMpOHiB KyJIbTypU
rinokamIia KOpoTkumu cepisimu (5-20 crumysis 3 yacrototo 2-100 I'). Bysio nokasaHo, 1o npu anstikarii
CeJIeKTUBHOTO 6s10katopa '”AMKa penenTopis miKpOTOKCUHY, CUHAIITUYHI PELEeNTOPU GJIOKYIOThCSI 3HAYHO MIBUJIIE,
SKIIO 6JI0OKyBaHHS CyIIPOBOXKAYEThCA iX akTuBauieto. Ilicas npuknaganus 100MKM MiKpOTOKCHHY i 6710KyBaHHS
CHHANTUYHUX PELENTOPIB B X0Ji HU3bKOYACTOTHOI CTUMYJISILiI cUHaIIca, ToYyaTkoBa (asa BiAnosini HelipoHa Ha
cepito cTumystiB 3 yactoToro 50T purHiuyeTses B cepeiHboMY B 1.8 pasiB Gisble, HiX ioro KiHuesa ¢asa (micus
20-TH CTUMYJIiB). 3 LIbOTO BUILJIMBAE, 1O IPYNY PELIENTOPIB, sIKi FeHEPYIOTh PAHHIO Ta Mi3HIO cTtaaii [TICC,

BUKJIMKAHUX CE€PiSIMYA CTUMYJIIB, iCTOTHO BiZpi3HAIOTHCS. MU TaKOX ITOKA3aJjy, O ONKCaHi BUIIE IPYIIU PELENTOPIB



He BiIPi3HSIOTHCS CBOIM CYOOJMHUYHUM CKJIA[IOM, IPMHAVMHI B II0JIOBMHI CUHAICIB. BCTaHOBJIEHO, 10
HEOJIHOPIiJHICTh J€CEHCUTHU3Allii pelleNITOPiB MOXKe BiflirpaBaTu IIEBHY POJIb Y BUSBJIEHOMY HAMU PO3IOii
peuenTtopis Ha rpynu. lle Buniuaae 3 Toro, o npu 6ao0kyBanHi JI'TICC koHKypeHTHUM 6710kKaTopoM 'AMKa
peLenTopiB rabasuHoOM (B cepegHbOMY B 14 pasiB), paHHs (pa3a BiANOBifi Ha Cepil0 CTUMYJIIB 6JI0KYETbCS CUJIbHIIIIE,
HiX mi3Hsa. Kpim Toro, Ha komm'lorepHii mozesi AMKa cunarnica mu rokasany, o 3a3Ha4yeHa HEOLHOPIIHICTh
IleCEHCUTH3allii pelenTopiB MOKe BUHUKATH, BHACJIIOK HEOAHOPinHOCTI po3TamyBaHHg [AMK peuenTopis
BilHOCHO 30H BU[IiJIEHHS MegiaTopa. Kimo4dosi cioBa: TAMK-epriyna cuHanTtuyHa rnepeiayda, aCMHXpOHHE

BUJIIJIEHHSI MEIiaTOPA, CUHANITUYHA [JIACTUYHICTD, MIKPOTOKCHH, JECEHCUTU3ALLs

2. Synaptic GABAA receptors in hippocampus are known to be highly heterogenous thus to be activated differently
in response to various patterns of activity. Here we compared the groups of postsynaptic GABAA receptors
involved in generation of early and late phases of the synaptic response to short trains of 5 to 20 pulses delivered
at 2-100 Hz, imitating natural patterns of cortical interneuronal activity. Initially we have shown that GABAA
receptors selective antagonist picrotoxin blocks active synaptic receptors much faster. When picrotoxin was
applied simultaneously with the low-frequency stimulation, the early phase of synaptic response was suppressed
on average 1.8 times more than the late one. We conclude that there is a group of receptors generating no less
than 65.4+6.9% of the late-phase curent but no more than 36.4+4.2% of the early one. Long-term picrotoxin
application blocked both phases equally. Desensitization nonuniformity was shown could contribute to the
observed differences beween groups of receptors but it could provide less then a half of the observed effect. Model
- based analysis showed that it could also originate from nonuniform spatial distribution of the synaptic GABAA
receptors with respect to synaptic release sites. The subunit composition of receptors was found to be the same
for both groups at least at a half of synapses. Discovered differences between groups of GABAA receptors can
possibly serve for conversion of synapses nonuniformity into the diversity of the synaptic response forms.
Keywords: GABAergic synaptic transmission, asynchronous transmitter release, synaptic plasticity, picrotoxin,
desensitisation
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