2.3. IIABMATUYECKAS MEMBPAHA

[LnasmMatudeckas MeMOpaHa NPEACTABASIET COGOM Gapbep ¢ BBICOKOU3-
6upaTteNbHON IPOHUIIAEMOCTHIO, KOTOPBIH OTAENsIEeT KIeTKY OT OKpPY3Kalo-
mieif cpebl ¥ OXHOBPEMEHHO KOUTAKTHPYET C BILyTPUKJIETOUIILIMY Oprallesi-
aamu (puc. 2.14, 2.15). Cama naa3maTHyecKast MeMOpana eCTb CJIOXKIOe
o6pasoBaiue, cocTosiuiee U3 HeCKoabKux ciaoes. [lepudepuueckas 3soiia
IIM y pacTHTeIbHbIX ¥ XKHBOTHBIX KJIETOK pasindia. HenocpeacTseno ¢
[IM conpuKacaercs Ta 06J1acTh UHTOILIA3MBI (THaONIa3Ma), KOTopas oT-
JIKYAeTCS MAJIbIM COiePXKAITHeM Oprane/ul. Y paCTUTeNIbHbIX ¥ GaKTepuaib-
HBIX KJIETOK HMeeTCs KJETOYHAsl CTeHKa — TOJICTask POYHast 060J04Ka,
COCTOSIIIAS U3 HECKOJIBKUX CJIOEB, BKJIIOYAIONUX GeJIKH, IOTUCAXAPUADI U
Apyrue cnenudryeckue KoMnoneHTnl. Tomimiia 060I0YKY pa3muyHa, KakK |
€ee MIPOHMIIAEMOCTD, JJIS1 HH3KOMOJIEKYJISIPHbIX BeuiecTB. B )KUBOTHBHIX KJIeT-
Kax 3Ta CTPYKTYpa O6bI41I0 OTCYTCTBYET.

10 uM

P uc. 2.14. Mso6paxenue KAeTo4HOH MeMODaHbl Ha 3JEKTPOHHON
MukpodoTorpapun

Y opnoknerounbix opramnu3amMos IIM npeacrapasier co6oit oa11opoaibIi
6apoep, B TO BpeMsi Kak y [IM kjieTKH TKaHU BO3MOYKHDB! H3MENIEIIUA CTPYK-
TYpbl, CBA3aIllIble C HATHYHEM MEXKJIETOYHbIX KOoHTakTOB. M3Bectio ne-
CKOJIBKO BUJIOB MEXKJIETOUHBIX KOHTAKTOB. [IpH NJI0THOM KOHTaKTe MeM-
6paHbl KJIeTOK IPUMBIKAIOT APYT K APYTY AOCTATOMHO 6JIH3KO, BO3MOXHBI K
MeXKJIETOUHbIe COeIuIIEHUs], TOCPEACTBOM KOTOPBIX OCYHIECTBJSAETCS 06-
MeH MOJIEKYJ1 X HOHOB. [1pH 11es1eBOM KOHTAKTe MeMOpaHbl COCeHUX KJIe-
TOK pa3jeJielbl MEXKJIETOYHbIM NPOCTPAIICTBOM IUPHUHOIL 10 2 HM. 3.ech
npy pyHKIMOHAPOBAIINY HEO6XO/IUM MepPeHoC HOHOB H 11e60JIbILUX MOJe-
KYJI 4yepe3 MeXXKJeTouHOoe nmpocTpaicTBo. Mnorga Mem6paiinl KJI€TOK pas-
JesieHbl 6GoJiee IIMPOKUM HIPOCTPAIICTBOM — OT 13 go 35 uMm. B gamniiom
cJry4ae HAGJIIOAAIOT U3MeHeH sl TPUMEMOPAITHOTO CJIOS IUTOIIa3MBI H AaXKe
camoit MeMGpanibl. Takoif THID MeXKJETOYHOrO KOHTaKTa I1a3blBaeTcs
necMocoMoit (puc. 2.16).
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Puc. 2.15. CxemaTHyeckas MoAe]b y4acTKa KJETOYHOH MeMGpaHbl
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Puc. 2.16. Tunbi MeXKAETOYHBIX KOHTAKTOB: @ — TIJIOTHbIM, 6 — KOHTaKT
CO UIeJIbI0; ¢ — JQecMocoMa

B ITM nocTosnHo IPOUCXOAUT ABHKEHHE MAKPOMOJIEKY 1, ee 3JIaCTHY-
HOCTb MeHsAeTcA. ORHAKO CBsI3b MEXaHWYECKUX M3MeHeHHH ¢ (PyHKUHOHA-
poBaHueM MeMOpaHbI HcclefioBaHa MaJio. TPYIHO TakKe OIIPEAETHTD, KaKue
MeXaHH4ecKHe H3MeHelnA CBA3aHbI C cCaMoit IUTa3MaTH4ecKoH MeMOpaHoi 1
KaK{de — C rHaJom1a3Moi.

B nnasmatudeckux MeM6paHax BCeX 3YKaPHOTHYECKHX KJETOK 60JIb-
HIMHCTBO GENKOB, PACIIONIOKEHHBIX Ha IOBEPXHOCTH KJI€TKH, X HEKOTOPBIE
JIMITHJHbIE MOJIEKYJIbl HAPYKIIOTO MOHOCJIOA KOBRJIEHTHO CBA3AHbI C OJTHIO-
CaXapUAHBIMY LieMAMH. YTJIEBOIHbIE ey MOTYT GbITh CNOKHbIMH. (DYHK-
LMY HX NIOKa He YCTaHOBJIElbl, HO NPEeANONATaeTcs, YTO HEKOTOphIe U3
OJIITOCaXapH/HBIX IleTleff yJacTBYIOT B IpolleccaX MeXXKJeTouHoi pellen-
HUH.
ODyHkIMH N1a3MaTHYECKAX MeMOpaH MHOTOO6pasHbl: MexalnyecKas
3aIMTa COAEPKUMOTO KJIETOK; HX 2JIEKTpHUeCKast H30/1HA OT OKPYXKalo-
e cpeznl; y4acTye B CHIITe3e KOMIIOHEHTOB KJIETOUHBIX CTEHOK H JIOKA-
JIM3allus PeLeNnTOPOB M NOBEPXHOCTHBIX AHTHTEHOB; NOTJIOIEHHE CBETA;
aJresus ¥ CAWsIHNE; A36UpaTe bHOE NIPOIYCKAHNE HOHOB ¥ HEGOIbIIKX MO-
JIEKYJ1; IpoBejeHHe HEPBHOIO MMITY/IbCa; IK301HTO3 ¥ SHAOLMTO3; OCYyHIe-
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CTBJIEHHE TIbe303JIEKTPHIeCKOTo addeKTa; hyHKIUUA «GHONOTHIECKHX Ha-
coB». BonbIIMHCTBO U3 nepeyncaenHbIX (pyHKIMH NIa3MaTHIeCKON MeM-
Gpaibl TecHO CBsi3aHO ¢ pa6oToil Lesnoi KaeTku. Beaymast poab uMenio
ILJIa3MaTHYeCKO MeMOpaHb! 3aKJII04AETCS B O6ecTiedeHNH ATe3UH, IKTO- U
SHAOLUTO3A.

Adzesus xaemox. OfHa u3 BaxkieHIMX QYHKIMI 11a3MATHYECKUX MEM-
6pan — oGecrevelde cluensienus Kaetok apyr ¢ apyroM (aaresus). Co-
eAuleHne KJIeTOK BO3MOXKHO 61aroiaps HaJIHYKIO Ha HX NOBEPXIIOCTH CIie-
LMaJA3NPOBAHHBIX CTPYKTYD — BbIPOCTOB. OCymieCTBIsAETCA Cliellielnye
KJIETOK Pa3HbIMH CNIOCOOAMHU: B OJHUX CIAYYasAX CO3JAETCA MEXaHHYeCKoe
CllenieltHe 110 THIIY «BBICTYN — THE3J0%, B APYTHX MeXAY MOJIEKYIaMH,
BXOJAIMMH B COCTaB CTPYKTYP-BbICTYIIOB, YCTAHABIUBAETCS XUMHYECKast
cBs13b. CylecTBYeT NpeJnoIoKeHne, Yro MeXXKIeTOUHAs >KUAKOCTb COjlep-
RMT CKJenBalouiee BeuiecTso. Oci10BOMH 47151 TAKOTO THIIA KOIHITAKTa MOXKET
6bITh OpraHuvecKas CoJb Kabius, 06pa3yionias CBsI3U ¢ KapOOKCHIIbIILIMH
rpynnamy 6eIKOB U JIMNKZOB. JTO UpPeANON0KeHNE NIOATBEPIKAAETCS TEM,
YTO ¢ TMOHMIKEIINEM KOHIEHTPALAH KaJblHA B MEXXKJIETOYIOH KU/ KOCTH
CIOCOGHOCTD KJIETOK K aJre3NH yMeNbIIaeTCs.

BsauMozeiicTBye KJIETOK CYHIECTBEHHO 3aBHCHUT OT BeJIMUHIbI IOBEPX-
nocruoro 3apsga [IM., OTpunaTtensublil 3apsaf Ha MOBEPXHOCTH KJETOK
BbI3bIBAET HX B3aMMHOE OTTAJIKUBAHHE, CHJIA KOTOPOTO OIIpeieISeTCs Belu-
YHHOIi 3/IeKTPOKNHETHYECKOTO NoTeHMaa. Eciin qeficTBHeM TPHIICHIIA BbI3-
BaTh MOJIYIO JE3UHTErPALMIO KJIETOK TKaHeit (HanpuMep, KypHHOTO sMGpH-
OHa), TO Yepe3 HEKOTOPOE BPEMs MOXHO HaGI04aTh CAUSIHAE OJHOTHINIBIX
KJIETOK H 06pa30Balye arperaTos U3 KJeToK oanoit Tkanu. Ecym cMeniats
KJIETKH 3apojbiliiedl pasHbIX BHAOB, TO UX NOCHeRylomas ajre3us 6yner
CBsI3aHa He C BUAOBOH Cllenu(PHYIIOCTDIO, a ¢ TKAHEBOH NPUHAAIEKHIOCTHIO.
[o-BuauMOMYy, OpraHM3alUsA KJIETOK B TKaHH 06yCJIOBJIeHa JOKaAu3anuei
Ha KJIETOYHO TIOBEPXHOCTH CIlelliaabHoro Mexanusma. Crioco6HOCTD K af-
re3UH Y BCEX KJIETOK pa3/M4lia: KJETKH 3/I0Ka4eCTBEHHbIX OMyxoeii o6a-
Ja10T 6oJiee HA3KOMH CIIOCOGHOCTBIO K a/re3uy, YeM HOpMaJbHbIE, YTO 06bsIC-
HSIETCS TIOHHXKEITHbIM coaepskanueM CaZ* B paKOBBIX KJEeTKaxX H COOTBET-
CTBEHIIO WX BBICOKHM NOBEPXIIOCTIIbIM 3apsA oM. [loBbllileH e 371eKTPOKH-
HEeTHYECKOTro NOTEHIIHAIA BbI3hIBAET BO3PACTAHUE CHJI B3aUMHOIO OTTAKH-
BalHs1, II0OITOMY OIIyXOoJieBbie KJIETKH 06/1afaloT 60/iee BHICOKOM TOABHXKIIO-
CTBIO IO CPABHEHHIO C HOPMAJIbHBIMHA. OIH JIETKO OTPBIBAIOTCS OT O XOJH
H YHOCSTCS C TOKOM TKaHEBOMH XU/IKOCTH, HHUIMHPYS o6pa3oBaliue Mera-
CTa30B.

Ix3oyumo3 U sndoyumo3s. KneTkH BbIAENAIOT CEeKpeT U TNOTAOU[AIoT
MaKpOMOJIEKYIbl MOCPEACTBOM 9K301[HTO3a H 3HAOUMTO3a. [Ipu sK30ouHTO3E,
KOT/1a BE3UKYJIbl CJIMBAIOTCA C TIJIa3MaTH4YeCKOi MeM6panoii, HX conepxu-
MOe BbICBOGOXKaeTCs Hapyky. [log TepMUHOM «3HAOLMTO3» NMOAPa3yMe-
BalOTCs (HaroliuTO3 ¥ MUIOLUTO3 — IPOLECCHI, IPH KOTOPLIX TBEPAbIE H
XHUJKHE MAaTEPHAJB! TPAHCIIOPTUPYIOTCS U3 BHEKJIETOYHOIO MPOCTPAHCTBA
BHYTpb KJIeTKH. [Ipu a11011TO3€ JOKaAbHble YYAaCTKH ILIa3MaTHYecKoH
MeMGpalibl BHISTYKBAIOTCS ¥ OTIIENUISTIOTCS] BHYTPH KJIETKH, (DOpMUDYs ITy-

46



3bipbkH. [Ipu daroiyTose HopMHUPYIOTCA KPYNHbIE y3bIDbKH, TIPH ITHHO-
LUTO3e — MeJkUe. BObIIMHCTBO SHAOUTO3HBIX ITy3bIPHKOB B KOHIE KOH-
1[OB CJIMBAIOTCSI C IEPBHYHBIMA Ju30ocoMaMiu. IIpu aTom o6paayioTcs BTo-
pHYHbIE TN30COMEI, B KOTOPBIX NlepeBapUBaercsa GOMbIIAs YACTh MAKPOMO-
JIEKY ISPHOTO COAEPKHMOTO Iy3bIprKoB. OCHOBHAS jKe YaCThb MEMOPAHHBIX
KOMIIOHEHTOB ITy3bIPbKOB YAAJIAETCS U3 BTOPHYHBIX JTU30COM U BO3Bpalla-
eTCA B ILIa3MaTH4ecKyio MeM6paity. O6a npoliecca — 3K301[UTO3 H 31L10-
LATO3 — TPEACTABASIOT CO60M NoKaabHble 0TBeTsl [IM M uMTOmIA3MBI
KJIETKH NIPH BBIMOJMHENNHN (PYHKIMOHANIBHOTO 3a11poca. BoNbIIMHCTBO Kiie-
TOK JKHBOTHBIX y4acTBYeT B (P)OPMHPOBAHHH 3H/IOLMTO3HBIX NY3bIPHKOB,
YTO BbI3BIBAET NOIJIONIEHNE BHEKIETOYHOM KUAKOCTH ¥ PACTBOPEHIIBIX B
Heit Bemects (xuaxodasubiil sHa0UUTO3). Kpymiibie BHeKIeTOUbIE YACTH-
Itbl, TAKHe, KaK OGJIOMKH KJIETOK WM MHKPOOPTaHH3MbI, 3aXBaThIBAIOTCA
(aronuTaMu — cnelMATH3UPOBAHHBIMHA KJIETKAMHU, UMEIOIMMH Ha TIOBEPX-
HOCTH DeNeNITOPHI PAa3/MYHBIX THIIOB ¥ o6ecneunBalouMy ¢aronuros. Y
OMHOKJeTOYHbX (HanpuMmep, aMe6bl) SHAOLUHUTO3 HENOCPEACTBEHHO CBA3aH
C IIUTaHHEM; BHYTPHKJIETOUHbIE BaKyoJIM, 06pa3yiouIsecs B pe3y/IbTaTe CJH-
SIHMS SHOIMTO3NBIX MY3bIPHKOB H JIM30COM, MOKHO PACCMATPUBATh KaK
TIPUMUTHBHBI [IMILIEBAPUTEIbHBIH amapar (HU3KOMOJIEKY IIPHbIE TPOAYK-
TBI IOCTYIIAIOT B IMTONJI2a3My, a HellepeBapeHHbIE BLIOPACHIBAIOTCS B KJET-
Kd). Y MHOTOKJIETOYHBIX B pe3yJbTare (HarolMTo3a H30JUpyIOTCSA U YHAY-
TOXKAIOTCS TPOHUKAJOUIHE B OPI'aHU3M NIATOTEHBI.

TIpn musoIITO3e KJIETKH aKKYMYJIMPYIOT Pa3J/IMYHbIE MOJIEKYJIbI M3 BHEIL-
Heii cpeabi. [IMHOLMTO3HBIE My3bIPBKH OOBIMHO OYeHb MaJIbl H C1a6opa3Jn-
YUMbl B CBETOBOM MHKpOcKoNle. OHH NPHCYTCTBYIOT B KJETKE B OYelb
6GoubiioM KorrdecTBe. IITMHONUTO3 NPUCYI KJIeTKaM Pa3/IMYIIbiX THIIOB.



