O 01 = FCIORCS

MOHHBIE KAHAJbI

NOHHbIN roMmeocTas KIeTku

CBoWcTBa MOHHbIX KAHaNOB
Knaccudonkayms MOHHbIX KaHanoB
[loTeHunano3aBUCMMblE MOHHbIE KaHarbl
XeMO4YyBCTBUTENbHLIE MOHHbLIE KaHarnbl
MexaHo3aBUCMbIE MOHHbIE KaHIbI.



WOHHbIN TOMEOCTA3 KIETKWU

BUONOIMYECKU BAXHBIE METAIJIJbI

L1 Be

i
KACa/| Sc Th |V C Mn Fe Co Ni Cu

Ru Sr Y Hf NblMo\ Tc Ru Rh Pd Ag
Cs Ba ILa 7Zr Ta W Re Os Ir Pt Au



COAEPXAHUE OCHOBHbIX MOHOB B KINIETKAX U
BHEKNETOYHOWN XXUOKOCTU HEKOTOPbIX

XNBOTHbIX B CPABHEHUUN C MOHHbIM
COCTABOM MOPCKOM BOAbI

O0beK Harpuii KaJinii KaJjibumii Marunii XJ10p
Kpbica
MBI LB 27 101 1D 11.0 16
[Jj1a3mMa KpoBu 145 6.2 3.1 1.6 116
Jlsaryuwka
MbILU LB 24 85 2:5 1.3 10
[iasma Kposu 104 2.5 8.5 1,2 74
OCbMUHOT
MBI LB 81 101 3.7 12,7 93
KUAKOCTL TE/1a 525 2.2 1.6 7.2 480
Mopckas Boja 440 9.9 9.6 56.0 535




[CIT]g 120 mmonb-n~ ! *

++++ + 4+ ++
g~

En = —90mB
EK = —97 mB
ENa = +66 mB

EC' = —-90 B



4 B
Tr
XAPAKTEPUCTUKA UNOHOB HATPUA U KAJTTUA

d L

LLIMPOKO PACIPOCTPAHEHbLI B HEXXMBOW -1 \?.
NMPUPOLE

HU3KW MOTEHLUMAN MOHUSALIMM BHELLUHEIO
AJIEKTPOHA

OBPA30OBABLUMNCA NOH MMEET
KOHOUTYPALIMKO ATOMA MHEPTHOTO TA3A

BbICOKAA MOABUXXHOCTbL B BOAHOW ®A3E



®U3NKO-XUMUYECKUE CBOUCTBA NOHOB
HATPUA U KAJIUA

L - PaBHoBecHbli [Ipenenbhas
: 5 Koopannaunonnoe _ _ = _
Nou Paanyc, A A, MNOTCHLHA, reMreparypa
’ YUCJI0 A T
MB ruaparacmu, "C
Na 0.98 6-8 60 20
K [.33 6 -94 70

OHEPT A TMOPATALUNKN (NP KOMHATHOW TEMIMEPATYPE)

ansa noHoB HATPUA +1,03 k0

>K/MOnb

ana MoHoB KAIIMA - 1,05 kx/monb




CBOUCTBA UOHHbIX KAHAJIOB

CENEKTVBHOCTb R L
HACBILLEHUE |

KOHKYPEHTHOE NMOAABJIEHME NOHHbIX
KAHAJTOB NOHAMW-BJIOKATOPAMU

KAHAJIbI - YTTPABJITAEMbIE CTPYKTYPbI
HESABVNCUMOCTb PABOTbl MOHHbIX KAHAJTIOB

ONCKPETHbIV XAPAKTEP MPOBOANMOCTI
KAHAJIOB



KINACCUOPUKALIMOHHBIE NMPU3HAKU KAHAJIOB

CENEKTUBHOCTb (Na-, K-, Ca- KAHAMbI v ap.)

NPOBOOMMOCTb (KAHATbI BbICOKOW, CPEOHEMN,
HU3KOW NPOBOANMOCTW)

MEXAHV3M YTTPABJTEHA



OCHOBHBbIE TUINbl MOHHbIX KAHANOB O
MEXAHU3MY YINPABJIEHUA

3akpsIT /'

N3ameHeHue
R Sy

OTkpbIT

CeasbiBaHue
Sovrrmvasssnssssassssonsssoommosoon i B
BHexkneTo4nas C NINraHaoMm §
NOBEPXHOCTb j

oy + + e + 4+

UuTtonnasmatuyeckas

IAJNEKTPOYIPABIJIA EM blE noBepXHOCT:
KAHAIbI XEMOYTPABJIAEMbBIE KAHAIbI

PacraxeHu

e

MEXAHOYNPABNAEMBIE
KAHAIbI

Hurockener



TTOTEHUNANIO3ABUCNMBIE
MOHHbIE KAHAJIbI



MEXAHW3MbI CEJIEKTUBHOCTU MOHHbIX
KAHAJIOB

Na-KAHAIbI
K-KAHATbI



MEXAHN3MbIl CEJIEKTUBHOCTU MOHHbIX
KAHAJIOB

1. CTEPUYECKWN GAKTOP
2. 3HEPFETUYECKUN GAKTOP



B3AVIMOOEMCTBUE MOHOB C BOOOW
XAPAKTEPU3YET SHEPI'UA TMOPATALNN




PAOWYCbl NOHOB U SHEPTUA TMOPATALUUA

CBoOopgHan CBoOoanasn
r, HM dHeprusa r, HM IHEPIrus

rmaparauuu rUApaTamum

WOH kdxx/monb WNOH Kk/2x/Mo0JIb
Li' 0,06 -481,3 F 0,136 -4778,4
Na* 0,095 -376,7 Cr 0,181 -353,6
K™ 0,133 -309,7 Br’ 0,195 -327,6
Rb™ 0,148  -2835 T 0,216 22940

Cs™ 0,169 -255.4



CTEPUMECKUU ®AKTOP

FTMMNOTE3A MYJIJIMH3A:

MOH MOXXET NPOUTW YEPES MOPY, ECINN EIMO
PAOYC C OAHUM CIOEM IM'MAOPATALUN PABEH
PAOVYCY MNOPbI



SHEPIFETUYECKNN ®AKTOP CENNEKTUBHOCTM
ANEKTPOCTATUYECKAA TEOPUA ONIEHMAHA

NOHHBIN OBMEH ANt KATUOHCENEKTUBHBIX CTEKITSIHHbBIX
9NeKTpoaoB: KaTuoHbl A™ 1 B* B3aMmMoaencTByOT C aHUOHHOM
rpynnuUpOBKOU B CTEKIE.

BOAa CTCKIJIO CTCKIJIO BOAAa



At —1— B

® = |~

BOOAHAA CPEOA

CTeKknsAHHbIN ANeKTpoa

PEAKUWMS COBUTAETCSA B CTOPOHY B3AVMOLENCTBUSA
MOHA A" CO CTEKTOM, ECIU

AG A(BOMHAS CPELA—CTEKTO) < AGB (BOOHAS! CPE[IA — CTEKIIO)



Ceo6opHas aHeprusa AG Gynet 3aBuceTb 0T sHEPrUM

B3anMoaencTBng KatuoHa un aHmoHa B ctekne U n aneprum
rmgpaTtauum KaTmoHa

AHWOHHagA rpynnupoBKa cpepunyeckasa c pagnycom rA

KaTtuoH Takke cdepuvecknm ¢ pagmnycom I'C

OHeprusa B3aMmoaencTemsa KatnmoHa n aHmoHa U:

U ~ :

FA-l-FC



SHAYEHWE rA BEJIMKO

AHNOHHAA ITPYTITNMPOBKA CO3OAET CJIABEOE

ONEKTPUYECKOE MOJE, NO3TOMY BEMYMHA U
MAIJIA OJ1A BCEX KATOHOB

[NMPEBAJIMPYET SHEPIVA TMAOPATALINA

NMOCIEOOBATEJIbHOCTb N3BUPATEJIbBHOCTW
MOHOOBMEHHOW PEAKLINI:

Cs™>Rb"™>K">Na">Li" (I pag 9nsenmaHa)

ITOT PALO COOTBETCTBYET NMOABNXXHOCTW
KATMOHOB B BOOHOW CPE[JE



SHAYEHWE rA MAJIO

AHNOHHAA TPYTITNIMPOBKA CO3OAET CUJIbHOE

ONEKTPUYECKOE MOJE, NMO3TOMY BEMYMHA U
BEJIMIKA N MPEBBLILWAET SHEPTUIO MMAOPATALINA

NMOCIEOOBATEJIbHOCTb N3BUPATEJIbBHOCTW
MOHOOBMEHHOW PEAKLINI:

Li"*>Na">K">Rb">Cs"(X| pag 91n3eHmaHa)




NMPOHULIAEMOCTb Na*KAHANA ONA
OAOHOBAJNEHTHbIX KATUOHOB

P.:P._:P P, =11:1:0,083:0,025:0,016

CootBeTtctByeT Xl psgy 9nseHmaHa



MOAENb XUNNE OCHOBAHA HA N3YYEHUA

NMPOHWUAEMOCTW Na-KAHAJIA OJ1A OPTAHNYECKNX
MOHOB

Na >F’MOAPOKCUNAMUWH >IrMOPA3UH >AMMOHUA=OOPMAMUOUH
='YAHUOUH >>METUITAMMOHUWA

PAOUYC 3TUX MOHOB NMPUMEPHO OOMHAKOB: 0,37 — 0,38 Hm

HAUBOJbLLEN CNOCOBHOCTbLIO MPOHUKATb YEPE3 Na-KAHA
osnagAtoT FTMOAPOKCUNAMMUH (P=0,94) n TMOPA3WUH
(P=0,59)

METUITAMMOHWUMW (P=0,007) HECMOTPS1 HA CXO[ICTBO

PASMEPOB C rMdPOKCUITAMUHOM U TMOPA3UHOM HE NMPOXOAUT
YEPE3 KAHAIJ

NMPUYNHA: HEBO3MOXHOCTb METUNBHOW IPYIMMbI
OBPA30BbIBATb BOOOPOOHbIE CBA3U



CENEKTUBHbIN ®UNLTP HATPUEBOIO KAHANA

NOH HATPUA B CEJIEKTIBHOM
SUNBTPE C MOJNEKYNOW BOAbI

; [udposcunamun - Fudpasun g
/Tumud Hampud — (HN-0H) (N -WH,) Kanua




MOOENb XWUNnEe
BXO[ B KAHA — MPAMOYTONIbHAA MOPA 0,3X0,5 Hm

CENEKTVBHbIV ®UNBTP B Na-KAHAINE COOEPXUT 8
ATOMOB KHNCJTOPOLOA

MO MHEHWIO OPYIMX ABTOPOB CEJIEKTVBHbIN
OUJIBTP BKITKOHAET KAPBOKCUJIBHYHO 'PYTITTY,

KOTOPAA CO3OAET CUIIBHOE SJTEKTPUYECKOE
MOJIE



CBOBOOHbLIV MOH (1)
CBA3LIBAETCSA (2) U
NECONbBATUPYETCSA (23)
3ATEM PECOJIbBATUPYETCS
HA BHYTPEHHE CTOPOHE
MEMBPAHbI (3) U
OVCCOLUMWPYET U3
OTKPbLITOIO KAHATA (4)

OHEPI'ETUYECKAHA
orymeenns | IUATPAMMA QTOIO
[MPOLIECCA

NMPEOOONEHUE
OHEPIETUYECK
'O BAPbEPA

BHeuinspsy
CImopen e




MOZJEJIb HATPUEBOI'O KAHAIJIA

1 — BEJIKM KAHATIA

2 — CEJIEKTVBHbIN ®UNBTP,
COOEPXALLMWN, BUOMMO,
KAPBOKCUITbHYIO T'PYTITTY

3 — BOPOTA
4 — CEHCOP HATIPAXXEHUA

5 — MEMBPAHHbIE NNMNAbGI




s m Mexcrmemoyyoe nPoCITIER KB

Yumonmz IMEZ

BO3MOXHAA TPAHCMEMBPAHHAA OPITAHU3ALNA
HATPUEBOI'O KAHAJIA

AMUNHOKUCIIOTHbIE MNOCJIEAOBATEIIBHOCTU MMEIOT
YETbIPE BbICOKOIOMONOIMMYHbIX JOMEHA, KAXKObI
N3 HAX COOEPXWUT 6 N'MOPOPOBHbLIX YHACTKOB



TPAHCMEMBPAHHAA CTPYKTYPA HATPUEBOTIO

A | e : v"‘NH;,o i
B2 txy ,‘ : it .
s LY oA | D2 i\ A — cybbeagmHmua,
MIDBEPXHOCTE ‘ Ll 5
: hopmupytoLiaa KaHarn
i i
i b — cxema kaHana c
M CENEKTUBHbIM
dounnsTpom
B e B - TpexmepHas

CTPYKTYpa KaHana




BIIOKATOPblI HATPUEBOI'O KAHAJIA
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CAKCUTOKCUH

OVNHO®IATEJNATHI




« CAKCUTOKCHUH
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IIpokaun
(HOBOKaHH)

TerpakanH

JlugoKauH

X10pnpoOMasuH

Kokaun

Mopdun

CoHs

il
H,N @c 0-O-CH,-CHz-N_ _ +HCI
C 2H5

C4Hy : CH,
N v
/N@-CO—O—CHZ—_CHZ—N\_, LHC1
H CHg

CH;
LaHs
NH-OC-C Hz—N\ +HC1
CHs
CH;

> S
& (Gl
‘N MO CH;

|
CHCHC HQ—N:
CHa

H
H,C—C Cl‘H—C OOCHj
| H
1 e
\ 1\,” e io o@
H,C—C CHs
H
HO @
0)
N-CHj

HO™ F

4,6-103

1,0-10°°

2,6-1073

5,5-10~?

MECTHbIE
AHECTETUKWN KAK
BJIOKATOPbI
HATPUEBbIX
KAHAJIOB



MEXAHN3M JENCTBUNA MECTHbIX
AHECTETWKOB

el
b

A — BJTOKUPYIOT HATPUEBYIO NMPOBOAONMOCTb
MOCPEOCTBOM B3AMMOOENCTBUA C BEJTKAMU

b - BIIOKMPYIKOT HATPUEBYHO NPOBOONMOCTDb
MOCPEOCTBOM B3AMMOOENCTBUA C
MEMBPAHHBIMW JTIMTNTNOAMW

=3




J 10 wn 1

Mogens Na+-kaHana a8 MembpaHe



BO3OENCTBUA, YCTPAHAIOLWME

MHAKTUBALUMIKO HATPUEBOI'O KAHATA
ONMPOTEOJIMTUHECKUE ®EPMEHTDI

ONENTUAOHBIE TOKCUHDbI (A CKOPIMNOHA,
A AHEMOH) e

0. TN

TOKCUHbI (AKOHUTWH,

- e G
L—



[TIOKCUHET MOPEROLL BHEMOHEI ( ATX)
moKcupEl CHOpILOHE (STTX )

TOKCUHBI
CKOPMNKMOHa,

TeTpoaOTOKCUH

BepatpuauH, MOPCKOMN aHEMOHbI
AKOHUTUH U CaKCUTOKCUH ToereTavor
ap. BrnokupytoT P 4
TDAHCTODT MHaKTUBaLWW,
Bbi3biBaloT P P ycunueawoT
aKkTusauuio aKkTusauuio




KANMMEBbBIA KAHA



A Kanuessin kavan

A HapyxHan
NOBEPXHOCTE

BHyTpeHHAn
NOBEPXHOCTH

6

Kunernveckan

IHEPT MA MOHA CoctoAHuA

2 1

BryTpenHRAa nogepxHocTs

®
j
)-

O°

CxemaTuyeckum 3HepreTUYECKUMn
npodpunb K-kaHana.

IIo ocu OopaAHAaT KMHCTUYCCKAsA S9HCPI'UA, HGO6XO)_IHMa$I JIISA
IMPOXOXKICHUA KaHaJIa,

M0 OCH a0CIIUCC — PACCTOSTHHS MEXTy BHYTPEHHEH U Hapy>KHOM
MOBEPXHOCTIMU MEMOpaHBI.

ODHEPreTUYECKNE MUHUMYMBI COOTBETCTBYIOT
MEeCTaM CBSA3bIBAHUS MOJOKUTEIBHO
3apsIKEHHBIX HOHOB C (DMKCUPOBAHHBIMHU
OTpUIATEILHBIMU 3apsiJaMU B CTCHKE KaHaJa.
JHEPreTUYECKue MaKCUMYMBI COOTBETCTBYIOT
npensaTcTBusIM audPy3un B KaHaje.

BapuaHTbI 3HEpreTuyecKux npouiiei
M300paKEHBI CIUIOIIHBIMU U IITPUXOBBIMU
%JII/IHI/I}IMI/I; 3TU OCHWJUISILAYN B 3HAYUTEIBbHON
* CTeTeHH 00IerJaroT CBS3bIBAHNE HOHOB TIPH

IPEOIOJIEHUU SHEPIETUYECKOTO Oapbrepa

4R NOBEPXHOCTY

@

E=0
lK. l(')



[MPOHNUAEMOCTb KAJTMEBOI'O KAHAJIA
oA OAHOBAJIEHTHBIX KATUOHOB

HE KOPPEJIMPYET C PAANYCOM NOHA

PK ; PRb : PCS ; PLi : PNa= 1,0:0,91:10,077: 0,018 : 0,01




CTPYKTYPA KANMEBOIO
KAHATA, YCTAHOBINEHHASA C
NMOMOLLLIO
TETPASTUNAMMOHMUS

NOH KAJIUA,
OKPYXXEHHbIN
BOOOW

KATIMEBbLIN KAHATT
ACMMMETPUYEH, UMEET
®OPMY BOPOHKW

OVAMETP BbIXOOHOIO
OTBEPCTUA 0,3HM™

OJNAMETP YCTbA BOPOHKHA
0,8 Hm

KOTOPOI'O
OAOHA U3
STUNOBbIX
reynn
3AMEHEHA
BOJEE
ONTUHHON
LEMNbIO







TPAHCMEMBPAHHAA TOMOJIOIMNA U
APXUTEKTYPA KAJIMEBOTI'O KAHATIA

A HapysHss cTopoHa

B-Cyonemnuima o-Cyonennnna
Ay A
4 PernoH noput
H 5 [Torenmmano- % P

CEHCOp

O 0'07’0’ “

YYacToK
nercTema [T A

I'pynmoBsoii joMeH

BHYTpeHHSs CTOPOHA COOH



HobeneBckasa npemusa no xumun 3a 2003
r. NpUcyXaeHa

P. Mak-KuHHOHY

3a OTKPbITUA, Kacalolmecs nepeHoca
MOHOB Yepes KIeToYHY0 MeMbpaHy

P. Mak-KUHHOH

Popoepuk Mak-KunHoH (Roderick MacKinnon), pogurcs
B 1956 r. OkoHuunn YHuBepcutet bpenauca B boctoHe, B
1982 1. cTan AOKTOPOM MeauLMHblI B DOCTOHCKOW
MeaunuuHckon wikone Tadptca. C 1996 r. - npodeccop
MOJSIEKYNSIPHOW HENpobuonorum n oModOn3nNKn B
Pokdenneposckom yHusepcutete (Hbio-Mopk).



Mak-KnHHOH 1 ero konsern pacumdopoBanm CTPYKTypy
MeXaHn3M YHKLMOHMPOBAHUSA HECKOSbKUX
bakTepumanbHbIX OENKOB, KaXXabl N3 KOTOPLIX popMupyeT
KaHan, NpoBoAALLNNA UOHbI Kanuga B OTBET HA N3MEHEHNE
MeMOpaHHOro noTeHuuana.

METO[LbI:

broxmmmnyeckme

MyTareHes

KITOHUpoBaHne BeNKoBOro reHa, aKkcrnpeccus benka
NonyyYeHne MOHOKMOHASbHbIX aHTUTEN .

bnodmnanyeckme metoabl:

N3y4yeHme BrnsiHME MHIMOUTOPOB B
ANEeKTPOPUINOIOrMYECKNX ONbITax

MacC-CNeKTPOMETPUS

PEeHTreHoKpucTannorpadgua

N Ha ee OCHOBE MOCTPOEHLI CTEPEOMOAENN C MOMOLLLIO
KOMMblOTEPA.



HAPYXHAA CTOPOHA
membparnbl

— — — — — — —

HapyXHas CTOPOHa
Membpanel

$3-nens - °'YTPErHAR CTOPOR
S4-55-nunkep

Puc.1Ctepeomoaens nonHoro KvAP kaHana u
OOHOU CYyOBbeaAnHULbI



TP3ANLMOHHAN

HOBAH

Puc. 3. Mogenu, unnoctpupyrouime nepeHoc
NMOJIOXUTENbHbIX 3apAAO0B KaHaNbHbIM KanneBbiM Oerikom B
OTBEeT Ha U3MEeHeHUue noteHumarna Ha memopaHe



KaHan 3akpbit

+ + + + * +
e
e

BuotuH &

)
asguanH

HaPYXHas CTOPOHa MembpaHs!

0
J

KaHan oTKpLIT @

BHYTPEHHAR CTOPOHE MeMDpaHb!

Puc. 4. Cxema
ABWXEHUA
“rionacrten’”
KanneBoro KaHana u
MUX NOJIOXKeHHne
BHYTPU MeMOpaHblI,
Korga ero BopoTa
3aKpbITbl U
OTKpPbITbI, U
N3MEeHeHue
CTPYKTYpPbI KaHana



1. XEMO4YYBCTBUTEJIbHbIE NOHHBIE
KAHAIJlIbI

2. MEXAHO4YYBCTBUTEJIbHbBIE
MWOHHbIE KAHAIbI



XEMO4YYBCTBUTEJIbHbBIE MOHHBIE
KAHAIbI



Peryanpyemuie AHranaamu
BOPOTA HOHHHX KaHAAOB

He#lporpancuurreps
M AMHHOKHCAOTH

&

Houm

PELENTOPYNPABJIAEMbIE
NMpumepbl:
«ALIETUNXOJIMHOBbLIV PELIEMNTOP

«AMK- U TTIMUNHOBBIE
PELEMNTOPHI

B MOCTCUHAMTUYECKOU
MEMBPAHE



nopa _ |

UEeHTP
CBA3bIBAHUA
TpaHcmUTIEPa

6 HM

MembpaHa
BHEKNeTO4HaR eriaTidi

XKUAKOCTH

..........

-----------------------

uvTo3one

M2-cnupans

e BOpOTa 2HM

NoC/IeN0BATENBHOCTL AMUHOKUCIIOTHBIX OCTATKOB
8 M2-cnupansax

ﬁew ©] (Sl
Pro Pro
Arg ® ® L
L ¥s
eu ) o Val

Val Phe
Thr
Ma val
Leu
Leu
Ser
Ala
254 \) 11
Leu Ser
Ser
Met
Lys ®
Qal
Gly Gly
Ser Ala
Glu® =) Asp
Ala Ala
S-cybvenvHnua B-cybvennnnua

ALIETVUIXONMMHOBBI
PELIENTOP
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CSF 4 synaptic
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presynaptic
terminal

CellMetab/neuron

——— GAT1,2,..

- cleft

.
e

GABA )

BBEB-Glia.ECF

PSRN

\S

etc.

postsynaptic terminal

barbituates,
Yalium, Librium,

-

G protein
activation

Seizure

| action potentials

Ca**
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Ca?*-3ABCMbIV KATTMEBbLIN KAHAT

MMiokosa
CaZ+ 33BUCHMBIE A 1PN 6®
+ KaHanbl  SYfharynbl sk 0 5
M

Cl- kKaHanel

Na+ kaHanel

IHCY NKH

BoneTax-
3aBMCHMEIR
Caz+ KaHapk

ATO-YyBCTEUTENEHLIE
K+ KaHanel

Ay

HoeoHopm






ATO-HYBCTBUTEJIbHbBIE KAJIMEBBIE

LEATD —: MgA.!ﬁr )
T

'

I"l' ] lﬂ-lﬂllyfl l'-\‘ 11()" w I} bl

Axmemmoyer: crrprine [ xarana
Mg ATS
Mg Ade

KAHAJIbI

A
TpaHcmeMbpaHHas
TOMNonorus aByx
cybveauHuy KATO
KaHarna

5 -
CxemaTundyeckoe
n3obpaxxeHune
KaHanbHoro
KoMmnsiekca
(monepevHoe
cevyeHue)



cee o

\ BHYTPH

KaHalla

B Mogenb dhoopmupoBaHusi nopbl K
cyobeanHuuamm (NpoaonbHOE CEYEHNE) C
doopmmpoBaHMEM CenekTUBHOIO ounsTpa B HapyXHOM (1)
NN BHYTPEHHEM (2) y4acTKe nopbl.

I. Mopenb KAT¢ KaHara, rnokasbiBawLlas, YTO KaHanbHbIU
Komnnekc cogepxut 4 ATP-ceasbiBatowmx camta (Ha Kir
6.2) n 8 Mg-Hykneotua-ceasbiBatownx cantos (Ha SUR1).



CEKPELUUA MHCYJIUHA: POJ1Ib MOHHbIX KAHAJTIOB

i Peaieid 5. .3 [loBbILLIEHNE YPOBHS
A A AT
IS @ @
\/
A0 Bl ‘ 3akpbiBaHne K-AT®
o] =
S AT®
g l‘m\x:muaﬁ\ .‘ 140 Mm < >K“‘{")MM ¢
5 MM <+—+> Na* 140 Mm
Lyn Ketica 100 MM <> Ca2* 1,5 Nenonspusaums
® MeMbpaHbl

1 — K*-AT® yyBCTBUTENBHbLIN KaHan;
2 — BonbTaxs3aBucumbii Ca*-kaHan:;
3 — Ca**-akTuBupyemblin K*-kaHan; OtkpbiBatye Ca-Kal;aJ'IOB,
M— IMT-2; yBEJTN4HEeHNne [Ca ]in

' K— rnokoknHa3sa. I

NHAayKuns
3K30LMTO3a




Cocrossue nokos

Ca? -xananm

JAXPLITEI
Auasoxcnn

Hu3kmui yposeHs rnokoss

Aenonspuaaums

Npowasopruie
CYNPDOHNINMONORMML

BuiCOKUit ypOBEHS MIOKO3bI



MEXAHOYYBCTBUTEJIbHbIN KAHAIT



Bocnpusartue

3BYyKa 1 Bnbpauum,
rpaBuTauun,
YCKOPEHUSA, CKOPOCTMN,
OaBrieHus,
MPUKOCHOBEHNS,
N3MEHEHNS POpMbl U ODbemMa KIeTKu,

ee MECTOMNONOXEHNS OTHOCUTESIbHO BHEKIIETOYHOrO
MaTpUKCa N OKPYXKatoLLMX KMNEeTOK.

pacTaxenve

JTa CrOCOOHOCTb NIEXXUT B OCHOBE CJlyxa U YyBCTBa
paBHOBECUSA, TaKTUITbHOW YYBCTBUTESTIbHOCTMN,
nponpuopeuenummn, OCMOPEryrnsumu.



Cucrtembl ynpaBrieHus
MeXaHO4YyBCTBUTENbHbIM KaHanom



1.YnpaBneHne nocpeacrtsom JlateparibHoOro
HaTSAXXEeHUA B KJIeTOYHOU MeMOpaHe

A - opueHTaums 6enka MexaHoOUyBCTBUTENBHOMO KaHana B MembpaHe.
b - 6 cybbeanHmny mexaHoO4yBCTBUTESIBHOIO rpynnupyroTcs, obpasys
KOMMAaKTHbIN LMNnMHAP, NPOHU3bIBAOLWKMN MeMbpaHy. Korga membpaHa
Hanps)XeHa B LEeHTPe uunmHapa oTkpbiBaeTca rmapodunbHas nopa
(Sukharev et al., 1997).
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pacTaxenvie pacraxenne

L

2. YnpaBneHvue MOJNEeKYyNApHbIMU MOCTUKaMMU,
KOTOpbIe CBSA3aHbl C OAHOW CTOPOHbI C LIUTOCKENETOM, a C
OPYron — C BHEKNETOYHbIMU CTPYKTYpamMm




JdnutenuanbHbIn HaTpueBbin KaHan (ENaC)
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LinTorazsa

Bo3moxxHaa mogenb MexaHO4YyBCTBUTENTbHOCTM
a — BHEKJIETOYHbIE NETNN CBODOAHO HAXOAATCH C
Hapy>KHOMN CTOPOHLI KITETOYHOW MeMODpaHbI;
6 — peakunsi Ha USMEHEHUSI CKOPOCTU U AaBIEHUS
BHEKNETOYHOMN XXUOKOCTH.



