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PE®EPAT

Ceenennst 00 oObeMe IUINIOMHOW pPabOTHI: 00BEM NTAHHOW ITUILTIOMHOM
pabotel cocrtaBisier 44 CTp., B T.4. 8§ PUCYHKOB, 5 Tabmui, 36 HCTOYHHKOB
JUTEPATYPBHIL.

[Tepeuens xmoueBbix ciaoB: Nitella flexilis, kucmornocts, H/OH -xanansl,
MeMOpaHHBI MOTEHIUA.

OOBEKT HCCIEIOBAHUS: HWHTEPHOAAIbHBIC KJIETKH XapoBOM BOJIOPOCIH
Nitella flexilis, kmaccnueckuii TecT-00BEKT IIEKTPOPUINOIIOTHH.

Llenb:  OUEHUTH  CHBUTH  DIIEKTPOPHUIMOIOTUYECKUX  MapaMETPOB
azmatudeckoii  MemOpansl  kietok  Nitella  flexilis npu  moBeimenwnn
BHekserouHoro pH (pHo) ot 9 no 11. I[MoarBepauts Ha kinetkax Nitella flexilis panee
BBIJIBUHYTYIO THUIIOTE3y, OCHOBAaHHYIO Ha 3JIEKTPO(U3UOJOTHUECKUX JaHHBIX
Bisson: Bbimie kputhueckoro ypoBHs pH 9 masmatmyeckas MemOpaHa
nproOpeTaeT HOBbIE CBOWCTBA, 00ycioBlieHHbIe akTHBanuei HY/OH -kananos.

Meroabl HcclieqoBaHUs: 3JIEKTPO(U3UOIOTHS, MOHOIIOISIPHOE OTBEICHUE
MeMOpPaHHOTO MOTEHIKANA.

B Xxome S3KCHEpUMEHTOB YCTAaHOBJIEHO, YTO CABUT  KHUCIOTHOCTH
MCKYCCTBEHHOM MPYI0BOM BOJIbI B IEIOYHYIO 00JIaCTh BBIIIE KPUTHYECKOTO YPOBHS
9,0 BbI3BIBAaET OBICTPHIE OTKJIOHEHUs (B TeueHHe 4-6 MUHYT) MEMOPaHHOTO
norennmana Ha kietkax Nitella flexilis B cropony rumepmnonspuzamnmm.
['unepnionsipuzanus umena mecto kak npu pH 10, tak u 11, Ha ¢poHe HU3KOrO U
BBICOKOTO Kanusi. B otHomennu pH 9 n0CTOBEPHBIX CIBUTOB HE PETUCTPUPOBAIIU.
['unepnionsipuzanusi Ha ¢oHe menouyHoro pH Obuta ObicTpoTeyHa M MOAOOHA
ormmcanHo M. Bisson na xnerkax Chara australis. Ha muuo nonpasienue
npoHuaeMoctd MemOpanbl kK woHaMm K' mpum aktuBanmu HY/OH kananos.
[lonmydyeHHble pe3ynbTaThl MOATBEPXKIAIOT paHEe BbIABUHYTYIO THUIIOTE3Y,
OCHOBAHHYIO Ha AJIEKTPO(MU3HOIOTUICCKUX JaHHBIX BiSSON: BbINIE KPUTHUYECKOTO
ypoBHs pH 9 miiazmarnueckas memOpana kirerok Nitella flexilis mpuoOperaer HoBbIC
CBONCTBA, 00yciioByieHHbIe akTuBaiueir H/OH -kananoB. KaHaibel 4yBCTBUTEIBLHBI
K moHaMm 1uHKa. 1,0 MM ZnSO4 00paTMO MHTHOUPYET aKTUBHOCTD MCCIIETyEMBIX
KaHalloB HOBOro tecr-o0bekTa — kierkax Nitella flexilis, ommako momHOrO
nmojaBieHus, 3asgBiaeHHoro Ha kinetkax Chara australis, B orMeueHHOM
KOHLIEHTpAI[MU YCTAaHOBJIEHO HE ObLIO.



PODEPAT

3Bectki a0 ab'€éme npITUIOMHAM mparpl: ab'éM naa3eHail ABITUIOMHAN Tparlibl
ckiagae 44 ctap., y T. 4. 8§ MaIOHKaY, 5 Tabmii, 36 KPBIHIII JTiTApaTyPHI.

[Mepanix xmouaBbix cioy: Nitella flexilis, xicmornacis, HY/OH -kanamsl,
MeMOpaHHBI MATIHIIBIS.

AOG'eKkT macienaBaHHI: MHTEpHAJAIbHBIC KIETKI XapoBoi Bomapacii Nitella
flexilis, kimacigabl TACT-20'eKT MK Tpadi3isIorii.

Mbra: amasine 3pyxi 27aeKkTpadi3isuiaridHblX MapaMeTpay IIa3MaThIdHai
memOpansb! kietak Nitella flexilis mpsr maBbinaHHI Mazaknetkasait pH (pHo) ax 9
na 11. TTamepasine Ha kietkax Nitella flexilis paneli BbUIywaHyro TimOTA3y,
3aCHAaBAaHYI0 Ha 3JeKTpadizisuiariuHbid AaA3eHbIX Bisson: BBIIIBK KpbIThIUHATA
V3poyHio pH 9 mua3marbluHas MemOpaHa HaObIBae HOBBIS —YJaciiiBaciii,
abymoynensls akTeiBalbistii H/OH -kananay.

Mertanpl nacnenaBaHHs: 3JeKTpadi3isioris, MOHOIOISPHOE aBS/I3EHHE
MeMOpaHHara MaT HIIBISITY.

VY xon3e sKCHepbIMEHTAy YCTAaHOYJIEHA, IITO 3pyX KICJIOTHACI IITy4YHAH
cakaJkaBall BaJbl ¥ IIYOJAYHYIO BOOJIACIh BBIIIAM KpbIThIYHArTa Y3poyHio 9,0
BBIKJIIKA€ XYTKisl aX1JIeHHI (Ha mpalsiry 4-6 XBUIIH) MeMOpaHHara MmaTiHIbIsUTY Ha
kierkax Nitella flexilis ¥ 6ok runepmonspuzanuu. ['nneprionspusamnus Mena Mecia
sk ripel pH 10, Tak i1 11, Ha Qone HI3Kara 1 BbicoKara Kaiid. Y aaubiHeHH1 ga pH 9
IPYHBIX 3pyXay He paricrpaBaii. ['unepnonspusauus Ha (oHe mryonauynara pH
ObLIa XyTKaOexHas 1 magoOHas na amicanaii M. Bisson Ha kiietkax Chara australis.
Ha TBap mamayneHHe mpaHikaabHacii MeMmOpaHbl ga moHam K mpbl akThIBaIlbli
H*/OH -kananay. ATpbIMaHbIs BBIHIKI TAIBIP/HKAIOLb paHEH BBUTYYaHYIO T1IIOTA3Y,
3aCHAaBaHYIO Ha JJeKTpadizisyiariunbid Aaf3eHbIX Bisson: BBIIIDKA KpbIThIUHATA
y3poyHio pH 9 kierak miasmareiaaas memOpana Nitella flexilis HaObiBae HOBBIS
ynacuiBaciii, abymoyieHsls aktbiBarpiad H/OH -kananay. Kananel aqayBaabHbIs
na wuoHaMm ubpiHKY. 1,0 MM ZnSO, 3BapadanbHa 1HTIOIpye aKThIYHACIb
JaciielaBaHbIX KaHajgay HoBara TacT-a0'ekta — kierkax Nitella flexilis, amnak
noyHara manayieHHs, 3asyneHara Ha kietkax Chara australis, y aa3nauanaii
KaHILPHTpALbIl YCTaHOYIJIeHa HE ObLIO.



ABSTRACT

Information about the volume of the thesis: the volume of this thesis is 44
pages, including 8 drawings, 5 tables, 36 sources of literature.

List of keywords: Nitella flexilis, high value of pH, H*/OH conductivity.

Object of study: internodal cells of the Nitella flexilis char alga, a classic test
object of electrophysiology.

Purpose: to evaluate the changes in the electrophysiological parameters of the
plasma membrane of Nitella flexilis cells with an increase in extracellular pH (pHo)
from 9 to 11. Confirm the previously hypothesized on Nitella flexilis cells based on
Bisson electrophysiological data: the plasma membrane acquires new properties due
to a critical pH level of 9 activation of H*/OH -channels.

Research methods: electrophysiology, monopolar abduction of the membrane
potential.

During the experiments, it was found that the shift in the acidity of artificial
pond water to the alkaline region above the critical level of 9.0 causes rapid
deviations (within 4-6 minutes) of the membrane potential on Nitella flexilis cells
towards hyperpolarization. Hyperpolarization took place both at pH 10 and 11,
against a background of low and high potassium. With respect to pH 9, no
significant shifts were recorded. Hyperpolarization against a background of alkaline
pH was fleeting and similar to that described by M. Bisson on Chara australis cells.
On the face, suppression of membrane permeability to K* ions upon activation of
H*/OH"-channels. The results confirm the previously put forward hypothesis based
on Bisson electrophysiological data: above the critical level of pH 9, the plasma
membrane of Nitella flexilis cells acquires new properties due to the activation of
H*/OH- channels. Channels are sensitive to zinc ions. 1.0 mM ZnSQO, reversibly
inhibits the activity of the studied channels of a new test object — Nitella flexilis cells,
however, the complete suppression reported on Chara australis cells was not found
in the indicated concentration.



