dusmonorna Bo30yanMbIxX
TKaHeW



CBoncTtea BO30yOAMMbIX TKAHEN:

* PasgpaXMmMoCTb —cnocoBHOCTb pearnpoBaTh B OTBET Ha
BHELLUHEee pasgpakeHne nsMeHeHnem obMeHa BELLIECTB

* Bo3byanumocTb — cnOCcoBHOCTL pearnpoBaThb
BO30Y)XAEHMEM B OTBET Ha BHELLUHEE pa3dpaXeHue

Cneundunyeckme n Hecneununyeckme peakymm
OnbiTbl @AnbBaHK (1-1 onbIT,BonkTta, 2-1 onbIT)
OnbITbl dtoOya-PeniMoHa (BTOPUYHbIN TETAHYC)



Benok B Hapy)XHOM

CTpoeHune KrneTovHbIXx membpaH
(>kngko-mo3an4yHasa mogernb, 6-12 HMm)
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HuabisatoT bucno
Ha Hapy>XHoOM Wnu

g dhochonunuaHsin ou-

fpUYEM HEKOTOpbIe M3 HUX Mpo
TOrpa Kak Apyrue TonbkKo 3aAKOPEHbI

sHyTpeHHem cnoe [1, 10]

-

Puc. 1.2. Cxemaruueckoe usobpaxeHue naasmaTuyeckom
Crow,

membpaHbl. Benku nNorpy>XeHsol



PYHKUMN KNETOYHbLIX MeMbpaH

* DapbEPHbIE;

* PErYNATOPHbLIE;
* ANIEKTPUYECKUNE
* MegmnaTtopHble

EMKOCTb, NPOBOANMOCTb,
NPOHNLLAEMOCTb



CtpoeHune n dyHKLUUN MOHHbIX KaHanoB

membpaHsbl knetku (0,5-0,7 Hm).

Tabauua 2.1. BaxueHmne HOHHBIC KAHAIB H HOHHBIC TOKH BO3DYAMMBLIX KJIETOK

Tun xaxana

D yHKUMS

Tox

BroxkaTop xanana

Kanuespitt (B noxoe)

Harpuensii

Kansumennin

Kanueswiit (3agep-
KAHHOES BhINPSMIe-

Hue)

Kanuessiit xanbumi-

AKTHBMPYEMbBIH

Ilenepaums noTeHIMANE N0~
KOS

Il'enepanus noTeHuMuana

HAEHCTBUSN

lenepanma MEUIEHHBIX MO-
TEHUHANIOB

Obecneuenue penonspuaa-
UKH

Orpanuuenue Aenoispusa-
MM, 00YCAOBJIEHHOM TO-

KOM Caz+

Ikt (yreuxa)

an+

|C.2+

Ixt (3anepxxa)

TOA
TTX
D o1 600 »

MK

TIOA

BEpana-

TOA

Mpumeuaunune TIA — rterpaarunaMmMonnit; TTX — TETPOAOTOKCHH.



CBOUCTBA KNeToYHbIX KaHalnoB

e CenektnBHOCTb
* [lpoBOOAMMOCTb



Puc. 2.1. TpexmepHas XHAKOCTHO-MO3AMYHAS MOAENb KAeTouHOM membpaust no Singer—

Nikolson.
A — dochonnnuanbiin GHCAOR, B KOTOPOM nOrpyxeHni Oeikn; B — paziHubbie MOMEHTH

ABHXEHHSE MOHOB Na uwepe3 HaATPHEBLIA KaHan,
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Puc. 2.4. PaboTa HATPHEBLIX KAHAJNIOB M «BOPOTHBIX® MEXAHUIMOB.
A — B NOKOE M-aKTHBAUMOHHBIC BOpoTa (4m-BOpoTas) 3axpuitel; B — nipH BO3BYKACHHH
«m-POPOTE® OTKPHITH; B — 38KpWTHE ¢N-BOPOTH (MHAKTHBAUMR) NPH ACTIONRPHIAUWMK.



Mopenb HaTpMeBOro KaHana

~ Monekyna Genxa —

) S ‘BOPOTHBLIN
Y SN, MEXBHIIM
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-,

‘BpawanT
VMHIKTH-
8aUMIO

BryTpuKkne -
| Tounasn cpega

r 10 HMm 1

Puc. 1-17. Cxemarnueckas MoOJ/eb Na ¥ -xanana
g memOpane. KOMIOHEHTEI mMeMOpaHbl H HOHBI
p300pakeHbl B NPHOITHXCHHOM macmtabe. HMonbi
Na* cinocoBHBl NMPOXOAMTH Hepe3 Nnopy; HPpephi-
BUCTBIMH CTPEJIKAMHU [MTOKA3AHO MECTO NEHCTBHA HH-
FHOUTOPOB — TETPOAOTOKCHHA (TT)., xoTopbii &I10-
KUpYEeT BXOJ B [OPY, NpOHA3Ll H HONATA, KOTOpBIE
MPeAOTBPAIAIDT UHAKTUBAIKIO [10, 18].






MeToabl n3y4yeHunsi Bo3dyamnmbIX
KIeToK

* MmnkpoaneKkTpoaHbIX MeTo perncTpaumnm
ArIEKTPUYECKOro noteHumnana memMmopaHsi.

* MeToabl pasgpaxeHus Bo3dyamumon
KNEeTKN.
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Puc. 1-2. BHYTPUKIETOYHAS pPerucTpauMds Mem-
Opannoro noresnumnana. 4. Kinerka nomeniesa B Ka-
MEPY, 3ANTOJIHEHHY RO 111a3MOH KpoBU (M (Hu3nosio-
ruMecKkuM pactBopom). b. Cuesa: o0ba 35ekTpoaa,
OTBOASAIINN H pepecpeHTHLIA, HAXOASTCH BHE KileT-
KM — BOJIBTMETP PErMCTPHPYET MEXIY HHMH HYJIe-
BYIO Pa3HOCTHL NnoreHuuasnos. Cnpasa: OTBOAANIAH
IEKTPOA BBEIACH B KIACTKY, a pedepeHTHBLIIH HaXo-
AWTCH BHE KJIETKH — BOJILTMETP PEIHCTPUPYST BEIIH-
YUHY [IoTeHuHana nokos. B. [Torenuunan a0 u nocne
BBEACHHUS JIESKTPOAAa B KIETKY.



[loTeHuman Nnokos



Tabamna 1-1. BuyTpu- 9 BHEK/IETOYHBIE KOHICH-
TPauuy HOHOB JUJIS MBIIIEYHONW KJIETKH TENJIOKpPOB-
HOTO KHBOTHOTO, MMOJIL /]I

Buy TpekneTouHas Buexnetovynas

Na~ 12 Na~* 145
K* 155 K~* 4
ClI” 4 Jlpyrue KaTHOHbI 5
HCO; 8 CI° 120
A~ 155 HCO; 27
MemOpaunbiit HApyrue anmoHbl 7

noreduuan —90 MB

E = Ean
ZF K’




CoaepkaHne MOHOB BHYTPU M CHaPYXM KINETKK

- e %
MemGpaHa %
BHyTpUKneTouHER BrexnerouHas
Cpega cpepa
~90 uB OmB
A .
: Al i
100000 K* A - -‘K 2000 K+
10000 Na+ A = -' K* 1oaooo Na*
' - A = *K =
2200 ClI A~ 110 000 C|
;107800 A~ A | K*
e s B ‘
| K ;7

1 MKM

i

1 MKM

1 MKM

| /111000

MKM



[loTeHuman nencTBus



Voltage-clamp

Yeunurens
obpaTtHoOn
CBHA3N

Komanarbiv
UMAOYNLC

Puc. 1-11. durcauus HOTEHIIMAIA. Perucrpn-
PYEMBIN MOTEHIIHA COMNOCTABIACTCHA C KOMaH/IHLIM
INMOTEHIIHAAOM, H BCHKOE pPa3JIMYHEe MEeXI1y HHMH
YCTPAHSCTCH NYTEM ABTOMATHYECKOTO NMPONYCKaHMUs
COOTBETCTBYIOLIECTIO MO BEJIHYMHEC KOMIICHCATOPHOTO
TOKA.
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Puc. 1-10. Pa3s noreHnuana ACHCTBMI. BPEMEH-
HOIf X0/ MoTeHnuana jaeicreus B Hepse. Onucanne
B TEKCTE.



3 4 mc

| :j 1 20

Puc. 1-14. MemOpanHbIc nponomom BO BpEMH
noTeHnHala neﬁmns B I'MTAHTCKOM AKCOHE Kallb-
Mapa. gng M gk PACCUMTBIBAIH, OAABAA CEpyn Jeno-
NAPH3YIOUIMX CKAYKOB (CM. PHC. 1-12, 1-13) [23].



| moresuuan noxon




@ HobGenesckas npemusa 1963 rona B
Yy obnactmn domamonormm u MeaULUHLI

AnaH XOomKKuH QHAPH Xakcnu Cap [>KoH JKKNC

«3a OTKPbITUA MOHHBLIX MEXaHU3MOB
5036y)|<,z1eva N TOPMOXEHUNA HEPBHbLIX KIETOK»



00510 0 12345 0 100200 300
MC MC MC

Puc. 1-9. TTotenumasnst ASHCTBUA B Pa3IHYHLIX TKa-



[lenctere pasnnyHbIX opMm
ANIEKTPUYECKOro ToKa Ha 3apsa
MeMOpaHbI



Puc. 1-22. DAEKTPOTOHHUYECKUE MOTEHUMALI U JIO-
KAJLHbIE OTBETHL T UIEpHOAPU3YIOLHE TOTIKH TO-
k4 (ANNTeaLHOCTHIO 4 MC) € OTHOCHTEILHOM amMIiian-
Tyno# 1, 2, 3,4 © 5 BLI3LIBAIOT TNPONOPIHOHATIBLHBIE

O AMIJIMTYAE JIEKTPOTOHHYECKHE MOTEeHUMAILL.
Tipu AeNONSPU3YIOUIMX TOKax ¢ aMnauTynon 1 n
2 BO3HUKAIOME NOTEHIIHAIEl ABIAIOTCH  3€P-
KANLABIM OTPAKEHHEM [OTEHINANIOB MpH COOTBET-
CTBYIOUIMX IMIIEPNONSPU3YIOLIMX TOKAX. Tlpn neno-
AApU3YIOLMAX  TOJMKax ¢© amMnuaTyaod 3 0#
4 3MeKTPOTOHHYECKHE MOTCHIMAJLI BLILUEC TEX, KO-
TOpBLIC BO3HWKAIOT TPH Aenonspu3lanuu  MeHee
— 70 mB (06macTh NPEBLIILICHNA saTylieBaHa po-
30BBiM). TOK € aMIUTATYHAOH 5 IMPOU3BOLMT ACTOJIHA-
pPH3ALMIO, KOTOPAs NPEeBLILIACT MOpor # BBI3BIBACT
MoTEHIIMATT JeHCTBUA.



[TonapHbIN 3aKOH AENUCTBUA TOKa



Puc. 1-21. CxeMa BHEKJIETOYHOTO NPHIIOKEHHA TO-
xa. Tok WieT oT anoja k xaroay (o6a 3nexTposaa -
BHe HEPBa), YACTHUHO YCPe3 MJICHKY KUAKOCTH Ha 110~
BEPXHOCTH HEPBA, 4 YACTHIHO uepe3 060JI04KY HEPBA

M B MPONONLHOM HANpaBJIEHHH BHYTPH BOJIOKHA.
Kpupas BHU3Y [10Ka3bIBACT BLI3LIBAEMBIE TOKOM H3-
MeHeHHS MeMOpaHHOTO MOTeHIHAJ A HEePBHOTO BO-

nokua [28].



[Nopor pasgpakeHus, noresHoe Bpems
pasgpaXkeHusi, XpoHaKkcus

Puc. 2.15. Kpusas "chna — juin-
TEABHOCTE .

AB — peobaza; AC — nopor Bpe-

Meun; AE — neokimas peobaza;
AD — xponakcug. [lo ocu abc-
UMCC — MNPOAC/IKHTEABHOCTS JICH-

CTBHS CTHMYJA, MO OCH OPAMHAT —
penMumMHa peobasbi.




[Tapabunos

JTabunbHOCTb — KONMMYECTBO 3NEMEHTaPHbIX PeaKkLui B
eJHULLY BPEMEHW

OnTnmym - Bo3byxaeHue
[leccumyM - TOpMOXeHne

[Tapabunos — cocTosiHNE TKaHW, NabunbHOCTb KOTOPOW He
YOOBIIETBOPSAET TPeOOBaAHUAM pasapaKntens

Ctagun napabuno3sa:
- YpaBHUTENbHASA
- NapagokcarbHas

- TOPMO3Has



