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TTpobou BJIM npu gevcteum
NOCTOSHHOTO
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Voltmeter —

BLM as a tool to measure membrane ionic permeability
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emp - electro motive force.
The potential difference
applied to our system from
an external source.

U - membrane potential.

| - membrane current.

Bilayer lipid membrane (BLM)



N3mepeHue noteHumana Ha membpaHe (creea) U ToKa
Yepe3 membpaHy (cnpaea)
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R_— HarpysouHoe conpotuenieHue , R.— BHyTpeHHee
CONpOTUBIIEHUE MUNIUBONBTMETPA, R — conpoTueneHue bIIM.
TTpu cHuxeHUM R TOK Yepe3 membpaHy U noTeHUMan Ha
membpaHe ymeHbLIaroTCA.
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"OuHamuyeckuin” metoa nsmepeHus noteHumana npobos bJIM
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BrnuaHue nsmeHeHus ruapoctatuyeckoro AasneHus
Ha noTeHuman npobosa bJIM
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BrnunaHue npobos Ha anekTpuyeckyro npouHocTb BbITM

Cwuna Toka, nA

CmupnHoB,A.A.; [lyrBunckuii,A.B.; Ponrynkun, /1.
N.; Bnanumupos,tO.A. Heobparumoe nmoBpexaeHue
JUTIAIHBIX OMCIIOWHBIX MEMOpaH B COCTOSTHUM
ANeKTpUUecKoro mpodos. buogusuxa 25: 140-142

(1980).
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TTpobont membpaH
cob6cTBEHHLIM (MOHHBIM
ANPPY3NOHHBIM)
NOTEeHLUMAnom



KOHLEeHTpaUMOHHLIN NOoTeHuman, obpasyembiv
Ha BJIM B npucytcTeun noHopopa
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Camonpoboun BJIM npu BEICOKOM MOHHOM
ANMPPY3NOHHOM NoTeHumane

[ToTeHunan Ha membpaHe, mB
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Puc. 4. Camonpo6toin BJIM npoToHHbIM AU dYy3NOHHBIM NOTEHUWaANoM
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NamepeHne noteHumana, reHepupyemMoro MmemopaHou B pesynobtaTte anddysum
MOHOB B NpucyTcTBUU NepeHocuyuka npotoHoB CICCP (cneea). 3anuch
U3MeHeHUdA noTeHumana (cnpaea) . Nocne gobasneHna CICCP ¢ ogHOW CTOPOHbI
MeMOpaHbl 200aBnAnuM KUCNOTy Ana co3gaHna pasHoctu pH (ApH).



AneKTpuYeckum npobom membpaH cobCTBEeHHbLIM
MeMbPaHHLIM NOTEeHLUUANoOM
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KuHeTuueckas Kpueas UsmeHeHUs NpoTOHHOro AUMEPY3UOHHOTO
noteHumana npu Y&-obnyueHuum bJIM
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[TyrBunckuii,A.B.; ITyukosa,T.B.
IIporoHHas npOHULIAEMOCTH U
ANEKTPUUECKUM TpoOoH

~ dochonmunuIHbEIX MEMOpaH Mocie
Y®-o6nyuenus. buogusuxa 26 (3):
481-486 (1981)
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TTpobow BJTM npu Y& obnyyeHuu

R, TOM
wrE g Puc. 1. UsmeHeHue
S0y ‘ | conpoTtusneHus bJIM (R),
pul \ MPUrOTOBIEHHLIX U3
| MUTOXOHAPUASIbHBIX SINNUAOB
9 (a) v anyHoro neumtuHa (6).
Bar TToTeHuman Ha membpaHax Ao
| obnyyeHus 28 mMB. Ctpenka
G 2 | nokasbIsaeT Havano Y-
s obnyyeHus
0
| 1 | | i
v/ 474 70 .40
z, MUH

[TytBunckui,A.B.; ITyukoBa, T.B. [IpoToHHass pOHUIIAEMOCTh W 3IEKTPUIYECKUN

po6oit hochomunuaHeix MeMOpan nocie YD-oonyuenus. buoguszuxa 26 (3):
481-486 (1981)



Electrical breakdown of BLM under UV
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TToteHuuan npo6os BJIM (Unp), npyurotoBrneHHbIX U3 mu-
TOXOHAPUATBbHBIX NMMAUAOB (a) U SUYHOro NneunTuHa (6)
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TTpobou BJIM npu pasHOM AUPEPY3MOHHOM NoTeHuuane
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dneKkTpuyeckmum npobowu
POCPONUNUAHBIX BE3UKYJT
(nunocom)



Electrical breakdown of the membrane of liposomes

LIGHT TRANSMISSION [T]

K‘Ac
CCCP
i a
b
' C
al
2 min

TIME [min]

Changes in light
transmittancc of liposomal
suspension on the addition
of CCCP (100 nmol/1).

Liposomes (0.2 mg/ml) were
formed from egg lecithin in

sucrose solution (10 mmol/I)
with KAc added:

a— 5 mmol/I, b—15
mmol/I, ¢ — 40 mmol/I.
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S1eKTpUYeCKUIA MemOGpaHHbIN noTeHUMarn
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BrnunaHue xonectepuHa Ha npobou B nunocomax

NoTeHuuan Ha membpaHe (MB)
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Breakdown of membrane during continuous introduction of KAc
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KAc PUMPING
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Time-course of light
transmittance (T) in the
liposomal suspension (a) and
the calculated membrane
potential (b) during
continuous introduction of
concentrated potassium
acetate solution. Liposomes
(0.2 mg lipids/ml) prepared
from egg lecithin were
formed in 10 mmol/1 sucrose
solution. Final concentration
of CCCP was 0.1 mmol/I.



XonecTepuH yBeENUYNBAET 3MEKTPUYECKYH MPOYHOCTb
MeMObpaH NMNocom

168

166}

164

[ToTeHunan npobos (MB)

162 A S s
0 0.2 04 06 0.8

XonectepuH / pochonunuabl (Monb / Morb)

e




[ToTeHunan npobos (MB)

CHUxeHue meMbpaHHOro noTeHUMana B IMNOCOMAx
npu NepokcUAaLUU NUNUL0B
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Cnesa - TTpu Y&-
0bnyYeHUU pasHbIMU
AO3aMU.

Cnpasa - TTpo
nobasneHUU
BOAOPACTBOPUMBIX
NpOAYKTOB
nepokcuaaLUU
nUMNUAoSs.



OeTtepreHTbI CHUXAFOT 3N1eKTPUYECKYHO MPOYHOCTD
MeMbpaH NMnocom
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dneKkTpuyeckmum npobowu
MeMbpaH 3pUTpoLMNTOB



dneKTpudeckum npobom membpaH 3pUTpoOLIUTOB
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Electrical breakdown of erythrocyle membranes by
chlorine diffusion potential.
[C1]. and [C1] , C1.

®,, (CI'), mV . : .
e -concentrations in the cells and in
20 40 60 8 100 420 %O 160 160 .. : :
e e the surrounding isotonic medium,

respectively; ¢m [CI'], membrane
(chlorine) potential as calculated
by the Nernst equation on the
basis of (CI)./(CT")o ratio; ¢
(H"), membrane potential as
calculated from the ApH value
arising in the medium after the
addition of erythrocytes. The
breaks on the curves attest to
increased cationic permeability of

100 |

20 the membranes. 1, Original
erythrocytes; 2, Erythrocytes after
AN N y . i . ] UV-induced lipoperoxidation.
0 04 08 12 16 20 24 28 32 Note thatthe peroxidation

log [CI},/[C]], decreased the critical potential
from ¢,* =110 to ¢,* =93 mV.



PactaxeHue membpaH 3puTpoLUTOB CHUXAET
noTeHuman npobos

BIOMEMBRANES IN DISEASE
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Release of hemoglobin from
erythrocytes
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DrieKTpuyeckun npoboun
MembpaH MUTOXOHAPUU



dneKkTpudeckum npobon BHyTpeHHen MemMbpaHbI MUTOXOHAPUN
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&, mV

|s Membrane potential changes in
. mitochondria upon their energization,
the addition of permeant acid, and
electrical breakdown, as assessed from
variations in the fluorescence intensity
of the probe diS-C3-(5). Precalibration
AD. of de-energized mitochondria in a KCl +
" AD, valinomycin system enabled the
variation in fluorescence to be expressed
in membrane potential units (¢ _, mV).
Ads 1s the change in potential inside the
mitochondria after the addition of
succinate to the mitochondrial
suspension containing rotenone; ¢, 1s
the change in potential after the addition
of potassium acetate (AcOK). When the
membrane is broken down electrically,
1.e. when 6¢ ,>¢p*, the membrane
potential falls (B).
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CKOpOCTb NageHus membpaHHoro noteHumana (tg )
NpU pasnUYHBIX NOTEeHUManNax Ha BHyTpeHHeu membpaHe

[MoTeHunan Ha membpaHe (MB)

fga | | | |
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KoHueHTpauus conn (MM)

Tg a (cm. npeabIayLWMA
CNaua) - XTO CKOpPOCTb
nageHus membpaHHoro
noTeHUWana B pesynbtare
3neKTpuyeckoro npobos.

[Nob6asneHue KC| He co3paeT
AOMNONHUTENbHOr O
noTeHumana Ha MembpaHe u
He npueoAUT K npoboro. TTpu
nobasneHUu auerara
npoboum HacTynaeT npu
meMbpaHHOM noTeHuUuMane
BbIwe 200 mB.



HabyxaHue MmUTOXOoHAPUM B pe3ynbTaTte 3neKTpudeckoro npobos
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MembpaHHbIn noTeHuman
>

TTpun pobasneHuu cykumHara (S), a
notom - auetata (AcOK) co3naeTcs
MeMbpaHHBIN NoTeHUUan, BesiIYnHa
KOTOPOrO pacTeT C yBenmyeHuem
koHueHTpauum AcOK. TTpu 6onblumx
koHUeHTpauuax AcOK (8 n 20 mM) 1,
CneAoBaTesIbHO, - BBICOKUX
noteHuuanax (>200 mB) npoucxoaut
npobou membpaHbl U HabnroaaeTcs
HabyxaHue mutoxoHapuii (tga > 0).

BHU3y aaHa 3aBUCUMOCTb CKOPOCTU
HabyxaHua mutoxoHapuu (tga) ot
KOHLIeHTpauuu aueTara.

TTocne Y& obny4yeHus noteHuman
npobos cHuxaeTcs.



Y®-p03a, BbI3bIBAHOLAA HABYXaHUE MUTOXOHAPUU Tem
MeHblUe, YeM BbIle MeMbpaHHbLIU NoTeHuuan
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