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NPEOAMCIOBUE K TPUOLATD
[NEPBOMY U3LAHUIO

OO6mmpHbie 3HaHUSA 110 (PUBUOJIOTUKM U HMATOPU3UOJIO-
MU YeJIOBEKA CJIYKaT OCHOBOM YCIENTHOTO JIeYeHUS.
Tosbko TOT, KTO MOHUMAaET, Kak (hYHKIIMOHUPYET Op-
raHu3M B HOpPME, MOXKET PacIiO3HATbh M3MEHEHU Ipu
[1aTOJIOTUYECKOM IIpollecce, IMPaBUIbHO WHTEPIIPETH-
poBaTh UX U TPEANPUHATH HEOOXOAUMBIE JUJISI BbI3J0-
POBJICHUS MEPDL.

Jauupiii y4eOHUK Ha IPOTSIKEHUMH MHOIUX IeCs-
TUJIETUI CJIYKUT IOYETHOW IeJd HaWIydIiuM obpa-
30M TOTOBUTbL CTYJIE€HTOB MEJUIMHCKUX CIEIHAb-
Hocreil K ux orBercTBeHHOU pabore. CocrabieHHas
ITepmanom Paitnom u pomnosnennas Makcom [lnaii-
JIepoM, 3Ta KHUTa Obljla M3J[aHa B COBEPIIEHHO HOBOM
Buge B 1976 r. Po6eprom @. IlImuarom u Iepxapaom
Tescom. [lasee Bo MHOrMX M3/1aHUAX IOSIBUJINUCH I10-
cJie/ioBaTesIbHbIe CcoJiepsKaTesibHble M UIAKTHYEeCKHe
JOTIOJIHEHUS, YTO YTBEPAWJIO IIOJOKEHWEe KHUTH Kak
crangaptHoro ydebnoro mocobus. C 29-ro msmanus
npu yuactuu coaropa Miopuana Jlanra ObLIN BKIIO-
YeHbl ONUCAHUS KIMHUYECKUX CJydyaeB M MaTodusu-
0JIOTHYECKUX TIporieccoB. Kpome Toro, ObuM ToJyde-
HbI MOJIEKYJISIpDHbIE W TeHEeTUYeCKHUe JaHHble, KOTOPble
[IPEUMYIIIECTBEHHO XapaKTEPU3YIOT BpaueOHYIO IpakK-
tuky. B 31-M u31aHuM COABTOPOM KHUTH BBICTYIIAET
netipopusuonor Maudpen Xekman. On nmomoraer Po-
oepry . IlImuary math 510 paboTe Oymyilee.

Hexortopble aBTOpBI yILJIM U3 M3[ATEIbCTBA, U MBbI
GsaroflapyM MX 3a COTPYAHUYECTBO. B TO ke Bpems
3TO TIOMOIJIO TIPUOOPECTU TEJBIH PSJI BBIAAIOIIUXCS

KOJUJIET B KayecTBe HOBBIX aBTOPOB, a MMeHHO Paib-
da Bpanzeca, IOprena Jlayra, Ilerepa Momaca, Kap-
ga Kynnenpmanna, Illtedana Illmarra u @punepuky
Beprau. Mbi 6GjarogapuM MX 3a IPOSIBJIEHHYIO I'OTOB-
HOCTb IPUMEHUTb CBOM IpOodeccuoHaIbHble HABBIKU
U crocoOCTBOBATH MOBBIIEHUIO KAUeCTBA KHUTH.

OTr uMmeHHM Bcex aBTOPOB OJaroapum Tex, KTO
oKazajJ IIOMOIIb B COCTaBJIE€HWU M BBIIYCKE 3TOTO
usganus. Beipaskaem Hamy 06JarofapHoCTh TOCIO-
ke Ypcyse Mnnur 3a TiiaTeabHOe pelaKTUPOBaHUE
pykomnuceii u B 0COOGEHHOCTH COTPYAHWKAM U3/a-
tenbcTBa «IIInpunreps»: Penare Illexnun, Kpucrune
IIrpene u Axcemo Tpaiibepy, KOTOpPbIE IIOAAEPIKI-
BaJiM HAC Ha BCEX dTalax IJIAHUPOBAHUSA U CO3/AHUS
9TON KHUTH.

[loktopa Muxasnss @uitepa 3 MHCTUTYTA Menn-
nuHCKuX u apmanesTuyeckux mnpobdaem (MMDIT)
MBI 6JIar0JIapUM 32 MHOJKECTBO IIEHHBIX YKA3aHWIl.
B sakiodyenue Mbl Obl XOTEIM TaKKe MOOIArOfapUTh
BCEX YMTaTeJsei, KOTOPble MTOMOIJIM HaM CBOMMM IIpe/I-
JIO)KEHUAMU 110 YCOBEPIIEHCTBOBAHUIO KHUTH. [Ipocum
BaC M BIpeNb IMOANEPKUBATH HAC TaK K€ KOHCTPYK-
TUBHO.

Biopubypr, Tiobunren, oceup 2010 T.
Pobepm @. IlImuom

Dnopuan Jlanez
Mangpeo Xexmann
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MEKIYHAPOIHBIMU
OTHOIIEHUSIMU, JIIOOUT
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nasa 1

OcHOBbI PU3NONOrNKn KNeTku

Xanc Obepnsiiimuep

BeepeHue

CkoJIbKO KJIETOK B opranu3Me yenoBeka? [Ipmmep-
o 25 mapz (25 x 10'?) kpacHBIX KPOBSIHBIX KJIETOK
(PPUTPOIUTOB) TPAHCIIOPTUPYIOT KUCIOPO BO3IyXa
13 JIETKUX B TKaHu. Ere 75 MJIP/ KJIETOK BBITOJIHSI-
10T Apyrue (YHKIMN; B COBOKYITHOCTH HACYUTBIBA-
ercst okono 100 muipa kietok. XoTsl pa3Hble KJIET-
KU CYIIECTBEHHO OTJIMYAIOTCS APYT OT Apyra, y HUX
€cTh HEe4YTO ObIee: Bce OHU HY/KIAIOTCS B KHUCIOPO-
ne. Jliobag mma (Oyab TO mmIna, Kojbaca, MOKO-
JIJl ¥ T. JI.) TIPeo6pasyeTcsi B 9HEPTHIO, & TPOAYKTHI
pacmaza BBIJIEJSIIOTCS B OKDPYJKAIONIYI0 TKAHEBYIO
JKUIKOCTh. KJIeTKn >KMBYT 710 TeX TOp, MOKa MMEIoT
JOCTATOYHO DHEPTETHUYECKUX CYyOCTPATOB, BOJBI, Pa3-
HOOOPA3HBIX MOHOB W CTPOUTEIHHBIX BEIIECTB.

BuyTpukieTouHas KUIKOCTh CYIIECTBEHHO OT-
JIMYaeTcsl OT BHEKJIETOUHOH. JKuakocTs, OKpyska-
01as KJIETKU, 00ECTIeYMBAET KOHTAKT C BHENTHUM
MUPOM, TOT[a KaK OT BHYTPEHHEIN CpEeIbl 3aBUCST
dyukimu kiaerkn. Takum 06pa3oM, y BCEX KJIETOK
NPUHIUITNAIBHO euHas opranusanus. OmxHaKo npu
HTOM KJIETKA OTIPENEJEHHOTO THTA 06JIa1aeT 0coObI-
MU CBOWCTBaMU, 06ECTICYMBAIOIIIUME €€ CTelupude-
cKyi0 GyHKIMIO. MBbIlleyHass KJIeTKa COKPAIAeTcs,
HEpBHasI KJeTKa IepenaeT MHAMOPMAIMIO, a [OYey-
Has KJIETKA TPAHCIIOPTUPYET BEIIECTBA.

1.1. CocTaB KNneTKu

XuMuyeckne KOMIMOHEHTHI

Bopa, anekTponuTbl, 6enku, nunuabl U yrneBodbl —
B XVMWYECKNE KOMMOHEHTbI KNEeTKM.

Boaa. /Io 70-85% conmep:KuUMOTO KJIETKH COCTaB-
JsgeT Boxa. B Hell XMMHYeCKH PACTBOPEHBI MHOTHE

BelllecTBa KJeTKH. Hekoropple M3 HUX HAXOAATCS
BO B3BEIIEHHOM COCTOSIHMU B BHJI€ KPYIHBIX YaCTHUIL.
XuMuueckue peaxkiuu MeXKIY PaCTBODEHHBIMU Be-
[IECTBAMM TIPOUCXOJAAT WJIU B CBOGOAHOU BOje, MU
B HOBEPXHOCTHBIX KJIETOYHBIX CTPYKTYpaX, HAIPUMEP
B MeMOpaHax.

Houbl. Monbl o6pasyiorcs U3 cojieil, KpUcTalin-
YecKyio CTPYKTYPY KOTODBIX paspyiiaer Boga. Jluro-
JIIPHBIE MOJIEKYJIbI BOJbI OKPY’KAIOT MOHBI, obecrie-
yuBasi UX PACTBOPUMOCTb. Bilarosapsi ajeKTpuiecKum
3apsjiaM MoHbI (Iped. (01 — CTPAHHUK) TIePEMENIAI0TCS
B 2JIEKTPUYECKOM I10Jie. Byayun MaseHbKUMU TTOBUXK-
HbIMHU KJIETOUYHBIMU dJieMeHTaMu (pa3Mepbl MOHA BMe-
cTe ¢ BOAHOI obosioukoli okoso 100 M B 3aBUCHUMO-
CTU OT TIPUPOJIbI MOHA), UOHBI CO3/AIOT IPEATIOCHLIKI
IUIST XUMUYECKUX B3aMMOJENCTBUI MEXIY KPYITHBIMU
OpraHuYecKUMHU MOJIEKyJIaMu (UX Pa3MepPbl JOCTUTAIOT
1-10 HM B 3aBHUCUMOCTH OT MOJIEKYJIbI).

Beaku. Dtu kommnonentst cocrasigior 10-20%
KJIETOYHOI Macchl. Pasimyaior ase KaTeropuu GeIKOB:
CTPYKTYPHBIE U TJIOOYJISIPHBIE.

CrpyKTypHbIe O€JKH 00BIYHO IIPEICTABIISAIOT COOOIL
unamenTs! (HUTH, JIUHA KOTOPBIX U3MEPSIETCS B MU-
KPOMeTpax, a TOJIIMHA — B HAHOMETPAX), COCTOSIIIINE
u3 MHOTUX OT/Ie/bHbIX MoJiekyJ (100—10 000 monome-
POB) OJHOTO U TOTrO >Ke Tuia. Bce KiIeTKW MPUHITUIN-
AJIBHO CXOIHBI TI0 CTPOEHUIO ¥ XUMHUYECKOMY COCTaBY,
HO B 3aBUCUMOCTU OT BBINOJHSIEMbIX (DYHKIUN UMEIOT
JornoHuTeNbHble  ocoberHoctn. CTpyKTypHBIE Oeii-
KU OIPEAETAIOT upe3Bbluaiinoe pasnoobpasue (popmbl
kietok (puc. 1.1). IlpuBesem npumepsl: /71 11epeHO-
CSIIUX KUCJIOPOJ MUCKOBUIHBIX IPUTPOIUTOB Xapak-
TePHA [BOSIKOBOTHYTast (hOpMa; TPAHCIOPTUPYIONINE
COJIU ANUTETNATIbHbIE KJIETKU HMEIOT BBICTYIIAION[NE
PECHUYKHU U IIEeTOYHble KAEMKU; Yy IepPefaiouX HH-
dopmaIuio HePBHBIX KJIETOK JJIMHA AKCOHOB MOJKET
cocraBaTh Oosee merpa. Koneuno, ¢popma u GyHKIIN
3/ech HepasienumMbl. Harpumep, akTHHOBbIE U MHO-
3UHOBBIE (DUIAMEHTDHI IIPUIAIOT MbBIIIEYHBIM KJIETKAM
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yuiiHeHHY10 (GopMy U OGECIeuynBAIOT COKPATUTEIb-
HYI0 (DYHKITUIO.

[noGyasipuple GENKHM — COBEPLUIEHHO WHONH THII
6enmxoB. Ouu umeloT OKpyriayio Gopmy  (auamerp
okosio 1-10 HM), BCTpeyaioTcsi B OCHOBHOM 10 OJIHO-
My WM HeGOJbIIMMU TpyrmaMu. YacTo BBITOJIHSIOT
dyukiuu GepMenToB, y4acTBYsl B XUMUYECKUX BHY-
TPUKJIETOUHBIX Mpotieccax. L[nobyspubie Genaku 3a-
KpeIieHbl B MeMOpaHax Wi cBOOOIHO TiepeMenaTes
B JKMJIKO BHYTPHUKJIETOYHOH cpezie. B npocrpancrsen-
HOIl OpraHu3aluy KJIETKU OHU, OOPA3HO TOBOPSI, CIIy-
JKaT YCepAHBIMU KOMIIETEHTHBIMM PaOOTHHKaMu, 0e3
KOTOPBIX JKU3Hb OblJIa ObI HEBO3MOJKHA.

Jlumuapl. DTO HECKOJIBKO THUIIOB COEAUHEHUU, 00b-
e/IMHEHHBIX OOIIMM CBOWCTBOM: OHHM PACTBOPSIIOTCS
He B BOZle, a B kupax. K TakuMm Ba)kKHBIM TIPEICTaBU-
TEJAM JIUMUI0B, Kak (ochonaunuabl u XOJecTepuH,

HeripoH

Numdount —

25 Mkm

Puc. 1.1. ConocraBienne o0mieil CTPYKTYypbl HEPBHOI
KJIeTKH U KJeTKH KpoBH. Helipon mpunamiexuT cerdar-
ke riasa. Jlnmdonur chopmupoBaics B KOCTHOM MO3-
re. Obe KIJIETKU COMEPIKAT MO OJHOMY KJIETOYHOMY SIIPY
C OJIHUMHU M TeMHU K€ reHaMu. Pasimaust CTPyKTypbl TOM
U IPYTOH KJIETKU OOYCIOBJIEHBI TOJBKO PA3HOW AKTUBHO-
CTBIO TEHOB.

NPUHAVIEKUT TPUMEPHO 2% 00IIed KIeTOYHOM MacChl.
BcerrencTBre cBoeil HEpacTBOPHMMOCTU B BOJE OHU O0b-
eINHSIOTCST B KPYITHBIE CTPYKTYPBI, co3zamoiiie 3¢-
(dextuBHBIe Oapbepbl. VIMEHHO OHE 00pasyloT JIUIIMIO-
HOAZOOHYIO IIJIA3MATUYECKYI0 MeMOpaHy, OTAEISIOLIYIO
KJIETKy OT BHEINTHEN Cpelbl, a TakKe PasrpaHuIUBaIOT
BHYTPEHHEE TIPOCTPAHCTBO KJIETKW HA KOMITAPTMEHTHI.
Jluib Gaarogapst TakKUM TIOJIBIM (DYHKIIMOHAIbHBIM 06-
Pa3oBaHUSIM, KaK SHIOIJIA3MATUIECKUN PETUKYIIYM, arl-
nmapat [oJbKM W KJIETOYHOE SIZIPO, BO3MOXKHO YITOPSI-
JOYEHHOE OCYIIECTBICHIE MeTabOJNYECKIX IIPOLECCOB.

B uucne apyrux sgunuzpoB ciaeayeT Has3BaTh HeEM-
TpaJibHblE JKUPbl — TPUIIULEPUAbL. B ajuronurax
(’KMPOBBIX KJIeTKaxX) UM mnpuHamiexutr mo 90% xkie-
TOYHOII Macchl. Boja 31ech 1odTH IIOJIHOCTBIO BBITEC-
HeHa. JTO Ba)KHbIE HHEPTo3aracaoliie BellecTBa, Uc-
[I0JIb3yEeMbIE 110 HEOOXOIUMOCTHL.

VraeBoapl. Bo Bcex KieTKax eCTb JIETKOJIOCTYII-
Hble dHeprosamnacaioiniie CoelnHeHusl B BHUJE YTJEBO-
108 (0xom10 1% o0uieil Ki1eTo4Hoil Macchl). B Mbimiax
OHM COCTaBJIAIOT 3%, B edenn — paxke 6%. Imkorew,
ITOJTUMEDP B BUJIE TETIOYKU U3 MOJIEKYJ TJIIOKO3bI, CJIy-
SKUT SHEPreTUYECKUM PE3EPBOM; B CJIydae HOTPeOHO-
CTH OH Cpasy pacIIerIsieTCsl Ha OTAebHbIe MOJIEKYJIbI
[JIIOKO3bI. YTJIEBO/IbI caMu 110 cebe He obpasyior Gosee
CJIOJKHBIX CTPYKTYPHBIX 3JIEMEHTOB KJIETKH, HO (DyHK-
UOHUPYIOT B coderanuu ¢ Oeaxkamu. OHU BXOAAT
B COCTaB MOJIEKYJI IJIMKOIIPOTEHMHOB B BuUe OoJiee W
MeHee JJIMHHBIX OOKOBBLIX YTIJIEBOJAHBIX IIElleil, orpe-
gensiomux (GyHKIMM 9TUX OeIKOB. BHOBb CHHTE3U-
poBaHHble TI0OYJIApHBIE OEIKM HAXOIAT CBOE MECTO,
HAllpUMEpP B COCTaBe KJIETOYHOIl MeMOpaHbl, JINIIb
¢ IIOMOILBIO 9TUX OOKOBBIX YIVIEBOAHBIX LElell, mog00-
HbBIX aHTEHHAaM.

JNunngHas kanns PecHnyka

[paHyna rnukoreHa

LDecmocoma

MUKpODUNaMEHT —_,

Mmapkuii
3HOONNAa3MaTUYECKUA ——
pPETUKYIYM
MwukpoTpyboyka —

MnasmaTtnyeckas rEREEE R R
membpaHa ﬂ‘" § n’[‘rlﬂlt WUFIW
AKTUHOBBIN | i 10K I

P)_ ANhoel] :

Mepokcucoma —|
Annapat Nonbopkn —-

LllepoxosaTbin o/
3HOONNasMaTU4YeCcKUin —
peTUKynym

Apnpo
XpomaTtuH

MwuToxoHapus
Jlnsocoma

LleHTpuronb

CsobogHas pubocoma Besukyna

Puc. 1.2. O6mas cTpyKTypa KJIETKH C €€ OpraHeiaMu
(Ha TIpUMepe KJIETKU JITUTENINS ).
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I. O6wasa Granonorns KneTkn

buomembpaHb

KneTka okpyxeHa membpaHoi, cneumdmyieckoe CTpo-
m EHVEe KOTOpOW onpegenser ee QyHKUMN.

[Tocsie Toro Kkak Mbl KPaTKO PACCMOTPETU XHUMUYE-
ckuit coctaB kierku (puc. 1.2) u ugaentudunupoBaiIn
HEKOTOPble BasKHBbIE KOMIIOHEHTBI, 0OpaTUM BHUMAHUE
Ha KJIETOYHYIO TOBEPXHOCTb.

Kinerounasi memOpana. Kaxayio KIeTKy oKpysKa-
eT MeMOpaHa TOJIIMHOM ipuMepHo 5 HM. OHa coCTOUT
u3 6eskoB (55%), dochoaumumos (25%), xonecrepu-
Ha (13%), npounx aunugoB (4%), a TakKe yrjieBo-
noB (3%). Koneuno, atu 1iudpbl Julib ycpeaHeHHble
3HAYEHUs, TAK KaK B KaXIOM Ciydae HaGOp JIUIHIOB
criertuduuen. Ha puc. 1.3 cxeMaTuyHo 1mokasaHo cTpo-
eHye KJIeTOYHO (ILasMaTudeckoii) memGpansl. Ee oc-
HOBa — IBOMHOM CJIOM JMIUA0B (JIMITMAHBIN OGKUCIION).
Kaskaprit U3 nByX NapajuiesbHO PACIIOJIOMXKEHHBIX CJIO-
€B COCTOUT W3 IUIOTHO IPUJIEraiolux IPyr K APYry
JIMTTUHBIX MOJIEKYJT; OHU MTOKPBIBAIOT KJIETKY, OTAEJIsIs
ee OT BHEIIIHEN cpejibl Kak (pusuuecku, Tak U (PyHKIU-
OHAJIBHO.

Hapysxwas nukonunnabl

CTOpOHa
mMembpaHb!

Benok Hapy>XHoro cnos

'mppodunbHas

Benok rosoeka

BHYTPEHHErQ M'mppodobHbie

cnosi XBOCTbI
a-Cnvpans MapodubHas
6enka ronoBska

docdonunng,

MHTerpanbHbIn
6enok

XonecTtepuH

Puc. 1.3. Inasmatuyeckas memOpana. Beepxy: doc-
omunuaHpil 6UCI0i COmEePKUT OeIKM, KOTOPbie b0
MPOHM3BIBAIOT €ro (MHTerpasbHbie GenKkn), b0 X Me-
CTOTIOJIO’KEHHME OTPAaHWYEHO TOJBKO HAPYKHBIM WU
BHYTpeHHUM cjioeM (nepudepudeckue Oenku). Buusy:
(dparMeHT peasbHOI KjeTouHoii MemGpanbl. MemGpana
IJIACTUYHA, T. €. B JKUBOW KJIETKE OHA MOCTOSHHO MEHSET
dopmy, a oTaenbHble GelKU (MOHHBIE KaHAJbI, PEIENTO-
pbl, GEepMEHTDI) HOSBIAAIOTCS ¥ ucue3aior. V3o0paxkeHue
MTOJTYYEHO TIPU TTOMOIIA aTOMHO-CUJIOBOTO MUKPOCKOIIA

Mochomnuapl. TnapoduabHas rojgoBKa Kaxaoii
MoJIeKYJIbI (hochoaunuaoB obpalleHa KHapyKU B BOJ-
HYIO CPey MEeXKKJIeTOUHOTO IIPOCTPAHCTBA, a TUIPO-
(hoOHBII XBOCT — K cepequHe JUIMIHOrO OMCI0s Ha-
BCTpeuy [PYroMy Iapajiesibuomy cioio. [IpucyrcrBue
Taknx aM@PUuPUIBHBIX MOJEKYJ (UMEIOINX <«CPOJI-
CTBO» OJIHOBPEMEHHO K BOJle U K JKMPaM) IO3BOJISIET
NOCTUTATh CPa3y JBe ILeJU: C OJHON CTOPOHBI, KJIETKa
MOJKeT GecrpernsiTCTBEHHO B3auMOIEHCTBOBATL CO BCe-
MU BelllecTBaMHU OKpY’Kaiolllelf ee BOJHOU Cpebl,
a ¢ Ipyroil — CO3JaeT IJIOTHBIA Gapbep AJIS 3allUThl
cBOeil BHyTpeHHell cpejibl. XOTs BO/la M PaCTBOPEHHbIE
B HEH BellecTBa HE MOTIYT IPOHUKHYTH 4yepe3 HGapbep,
JTO JIETKO OCYIIECTBJISIOT JKUPOPACTBOPUMbBIE COeNUHE-
HUsI, TAKUE KAK KUCJIOPO/I, YIJIEKUCIbIN Ta3 U CITUPTHI.

Tekyuectb. Ocoboe CBOWCTBO JMMUAHON MeMOpa-
Hbl — ee Ype3BblYAiHAST TEKY4eCThb, WU TOABUKHOCTb.
HermpepsiBubie namenenus hbopMbl KI€TOK, CBSI3aHHbIE
Cc UX nepeMelnieHusiMu (MUrpamueil KJIeTok), JeseHu-
eM (KJIETOYHBIM MHTO30M), yKOpaunBaHueMm (COKpa-
HIEHHEM), He COIPOBOKIAIOTCS PACTSIKEHEM MeMOpa-
Hbl (M3MEHEeHHueM MeCcTonoJiokeHus (ochoaunumos).
B neiictBurenbHOCTH MeMOpaHa caMa IEPEeTEKAeT Tya,
rae Tpedyercs, IOCKOIbKY OHa 006J1a1aeT coOCTBEHHBIM
CTabUIN3aTOPOM — XOJIECTEPUHOM.

MemoOpannbie 6enku. Ha puc. 1.3 npeacrasienb
NpUYyIUBBIe 00PA30BaHus, TIABAONIME B JIUMUIAHOM
6ucsoe, noxobHo aiicbepram B okeane. D10 MeMOpaH-
Hble Gesiku, GOJIbIel YacThio TIMKONPOTEenHbI. Pasiu-
YaloT JIBa BUJa MEMOPAHHBIX OEJIKOB.

B Hurerpanbnple GeJKH [IPOHU3BIBAIOT OUCIOH MeM-
OpaHbl HACKBO3b, MHOIME W3 HUX MPEACTABJIAIOT
co0OIl CTPYKTYphl TUIA KaHaIoB (IIOPBI), 4Yepes3
KOTOpble M€Ky BHENIHUM ¥ BHYTPUKJIETOUHBIM
mpocTpancTBamMu MOryT auddynauposarb B 000-
UX HAIPaBJIEHUSX MOJIEKYJIbI BOJbI WJIH BOIOPAC-
TBOPUMbIE BeEIeCTBA, HApuMep uOHbI. biaromaps
CBOUM BHYTPUMOJIEKYJISIPHBIM  OCOOEHHOCTAM  9TU
GEJIKOBbIE KAHAJIBI CEJIEKTUBHBI, T. €. OHU TIPOITYCKa-
10T BeIecTBa BBIOOPOUHO. J[pyrue wuHTErpasbHbIe
GEJIKU BBIMOMHAIOT (DYHKIIUU MOJEKYJI-TepeHOCYH-
k0B. OHU CBSA3BIBAIOT U IIEPEHOCAT BeliecTBa (Ha-
MPUMEP, caxapa) 4Yepe3 JIUIMUJHBIN CJIOW, KOTOPbIN
nHaye ObLT ObI AJIST 9TUX COeQUMHEHNN HEIPOHUILIAEM.
WNuorpa tpancnopt Harpasien npotuB auddysnu,
U TOTZIA OH HA3bIBAETCS AKTUBHBIM TPAHCIOPTOM.
OCHOBY €ro COCTABJISIIOT WHTErpajibHbie MeMOpaH-
Hble GeJIKM — TaK Has3biBaeMble MEeMOpPaHHbIE HACO-
cbl (romribl). TTockosbKy aKTUBHBIN TPAHCIIOPT TI0-
TpebIIseT JHEPTUIO paciieryienust GoraTbiX aHepruei
cyberparoB (takux kak AT®), Genku-Hacochl O-
noBpeMenno spistiorcst pepmentamu (ATdDazamu).

m Ilepudepuueckue OGEIKH POYHO BaKPEIICHDI
B MeMOpane ruapodoOHBIMU OOKOBBIMU  IIEIISIMU
CBOUX MOJIEKYJI, IIPOHU3bIBAsI €€, HO He HACKBO3b.
DBousbieit yacTbio OHM HAXONATCS HAa BHYTPEHHENH
CTOPOHE KJIETOUYHON MeMOpaHbl, 4acTO B HENo-
CPEACTBEHHON OJM30CTH OT MHTErPAIbHBIX OEIKOB
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kaetku. Ilepudepuueckne Geiku 4acTo 00JaAAI0T

¢depMeHTaTUBHBIMH CBOMCTBAMM, BBITIOJIHSIS POJIb

MOCPEAHUKOB  MEXK/IY WHTErpajbHbIMU  OeKkaMu

U IPYTUMU BHYTPUKJIETOUHBIMU COEIMHEHUSIMU.

I'ukokamuke. MeMmOpaHHble  YIrJIE€BOJBI  [OYTH
BCer/la BCTPEYAIOTCS B COUYETAHUU € GeIKaMu WJI JIn-
nuJaMu B BUJIe TJIMKOIPOTEUHOB WU TJIUKOJIUIUIOB.
BoJIbIIMHCTBO UHTErPATBHBIX OEJTKOB — TJIMKOIPOTEH-
HbI, ofHako He MeHee 10% JUNUAOB TOXe CHAOKEHDI
GOKOBBIMU YTJIEBOJAHBIMU TiensaMu. [1og06HO <«HaHO-
METPOBBIM AHTEHHAM», YIJIEBO/HbIE 1€ BbICTYIAIOT
OT TIOBEPXHOCTH KJIETKM BO BHEKJIETOUHOE IIPOCTPAH-
ctBO. [lpyrue yrieBojiHble COEIMHEHUs, 3asIKOPEHHbIE
Ha GOKOBBIX IErNsIX GEJKOBBIX MOJIEKYJ], TaK Ha3bIBae-
Mble TIPOTEOTIMKAHBI, HoJiee WU MeHee CBOOOIHO pac-
npejeieHbl Ha BHEIIHE CTOpoHe KJIeTOYHOI MeMOpa-
nbl. Takum o6pasoMm oOpasyercst yrieBogHas 000JI04YKa
KJIETKHU, WJIA TJTUKOKAJIUKC.

[mukokanuKke BbITIOJMHSIET PsJi BaKHBIX  (DYHKIIMIA.
Muorue yriieBojiHble OCTaTKU HECYT OTPHLATE]b-
Hble 3apsApl, GJarofapsi 4emy KJIETKAa MOKET JepiKaTh
HA PACCTOSIHUY MPUOJIMZKAONINECST K Hell Ipyrue oTpu-
LATEJIbHO 3apsisKeHHble 00beKThl. V1 HaobopoT, eciiu riun-
KOKAJIMKC [PYTON KJIETKH OKAXKeTCsl KOMILIEMEHTAPHDIM,
MOJKET TPOUCXOIUTH CIEIJIEHIE KJIETOK MEKIY COOOiL.
HekoTopbie MUKPOCKOITMUECKIE YIJIEBOJHbIE «AHTEHHBI»
CJIy’KaT pelenTOpaMHu IENTH/HbBIX FTOPMOHOB, HAIIPUMED
uHCyJnHA. B pe3ysibraTe B3auMoieicTBUS TOPMOHA C pe-
LIEITOPOM aKTUBUPYIOTCS OJvsKaiiiime OeJIKU BHYTPH
KJIETKU; B UTOTe 3AIyCKAIOTCSI BHYTPUKJIETOUHbIE KACKa-
Jibl hepmeHTaTUBHBIX peakiuii (cm. 1.1).

Untonnasma

' LinTonnasama cogepXuT YacTuubl U OpraHensibl pas-

= MEPOM OT HECKOJIbKMX HAHOMETPOB 40 MUKPOMETPOB;
npo3payHas XuaKoCTb, B KOTOPOW PaCNONOXEHbI 3TU
CTPYKTYpbl, Ha3bIBAETCSH LUTO30NEM.

IMuntoniazma M 1MUTO30Jib. 1o/ KJIETOYHOII MeM-
OpaHoil HAXOAMTCS ILUTOILIA3MA, B KOTOPOW ILIOTHO
YIAKOBAHBI JKU3HEHHO BaXKHbIE KJIETOUHbBIE CTPYKTYPBL.
Ecnu ux ypanuth, ocTaHeTcs IUTO30Jb — KUJKOCTD,
cojiepskaiasi  CBOOOJHBIE OPraHUYECKUE MOJIEKYJIbI
1 HeOpraHMm4ecKue MOHBIL.

IJHIOILUIa3MaTUYEeCKHil peTukyayM. Yactb BHY-
TPUKJIETOYHOTO IIPOCTPAHCTBA, OCOOEHHO BOJIM3U Kile-
TOYHOTO $]Ipa, 3all0JHeHa TYCTOU TpeXMepHOU CeThio
TOHKUX KaHaJbIEB — 3HIOIIA3MATUYECKUM PETUKY-
aymom (IP) (puc. 1.4). Crenku KaHajbileB BO MHO-
rOM CXOIHBI C KJIETOYHOI MeMOpaHOil M COCTOST
U3 JIBYX CJIOEB, B KOTOPBIX HAaXOJATCS WHTErpaJbHble
6emku. OBIasA MOBEPXHOCTh CETH UPE3BBIYANHO Besu-
ka. OHAa MOJKET MpPEeBbBIIATh TOBEPXHOCTH KieTKu B 40
pa3 (Hampumep, B kjeTkax redenn). [Ipocser kanasib-
1leB 3aIllOJHEH 3JHIONJIA3MAaTUYECKUM MATPUKCOM —
BOJITHUCTOI Cpefioli, KOTOpask CylIeCTBEHHO OTJIMYaeT-
¢4 OT IUTO30JIS.

"EE CrpoeHue 3HIOIIA3MATHYECKOT0 pPeTUKyIyMa. MembGpana
IP cocrasisieT efnHOE 1EN0€ € SIIEPHOIT 0OOJIOYKOIL, TaK 4TO
CeTh KaHAJbIEB BOKPYI KJIETOUHOIO siJipa COOOIIAETCS ¢ TepH-
HYKJIEAPHBIM MPOCTPAHCTBOM sijiepHOii 06osouku. [Ipu yuactuum
HETIPEPHIBHO U3MEHSIONIEr0Cst TIepelieTeH sl KaHaIbleB pacipe-
JIEJISTIOTCST BEIeCTBA BHYTPH KJieTku. Ha oOIMpHOI moBepxHO-
cru DP HaxomaTcs pasHOOOpasHbie (hePMEHTbI, BBIIOJIHSIOIIE
B KJETOYHOW <«MalllMHe» BaKHble MeTabomdeckue (QyHKIIH,
Ha BHelHeii cTopoHe MeMOpaHbl 3HAUUTEJIBHOW YacTU HHIO-
[JIAa3MATHYECKOTO PETHKYJIYMa pa3MelleHbl MHOTOUYHC/IeHHbIE
prGOCOMBI — KPYIIHBIE IPAHYJIbl pa3MepoM OKoso 50 HM. DTy
yacth DP HasbIBAIOT TPaHYJSIPHBIM, WU HIEPOXOBATHIM, PETH-
KyJIyMOM. PHUGOCOMBI  COCTOAT M3 PUOOHYKJIEMHOBBIX KHUCJIOT
u GenkoB. VX 3a1aua — CHHTE3 HOBBIX GEJKOBBIX MOJIEKyJl. Tam,
rjie BHEIIHSsE CTOPOHAa MeMOpaHbl JiiieHa pubocoM, IP Hasbl-
BAeTCsl TJIAKUM WJIA arpaHyJIiPHBIM. 3/1€Ch CUHTE3UPYIOTCS JI-
MU/BI U MIPOUCXOAAT APYTrUe (DepMEHTATUBHBIE MTPOIECCHI.

1.1. «Ykyc» ckopnmoHa

Crynentbi-menuku 4-ro cemecrpa Paiinep n Miopua,
myTenrectByst mo Caxape, NI 3alUTBI OT BETPa BbI-
Opay MecTo HOYJIera y MOAHOKUS OONBIION MecYanoi
monbl. Korza yrpom Diopuan cran HaxeBatbh GOTHH-
KH, CTOSIBIIIE BO3JI€ €T0 CIIAJThbHOTO MEIIKA, OH BHE-
3aITHO OIIYTUJI PE3KU YKOJ B CTYMHIO. VHCTUHKTUB-
HO BBIIEPHYB HOTYy M3 OOTMHKA, OH YCIIEJ 3aMeTUTh
CKPBIBIIIETOCS B TECKe OJIEIHO-’KEJTOr0 CKOPIHNOHA
paamepom ¢ Gouspimoit maser. OTHOBPEMEHHO CTYAEHT
MOYYBCTBOBAJI yCHUJIEHHE GOJIM, U €r0 OXBATHJI CTPaXx.

IMaTodusuonorusi. Japl CKOPIIMOHOB, B TOM YHCJIE
s)kenToro ckoprmona (Leirus quinquestriatus), Tpej-
CTaBJAIOT COOON CcMech HeGOJIbUINX OEJIKOBBIX MOJIe-
KyJI, B3AUMOJEUCTBYIONUX ¢ OeIKaMi OMOJIOTHYECKUX
MeMOpaH. DTU TOKCHHBI (HAIPUMEDP, UOEPUOTOKCHH)
Gaokupylor uoHHble Kananbl (CaZ*-akTMBHpyemble
KaJlieBble KaHaJBbI, MTOTCHITNAT3aBIUCHUMbIE HATPHEBBIE
KaHAJIbl U T. /I.), Hapyias Kjaetounble dyHKimn. Oco-
GEHHO CUJIBHO CTpPaJaeT PacipoCTPAHEHHE MMILYJIbCOB
B HepBHOI cucteme. K ToMy ke Apyrue KOMIIOHEHTHI
SIIOBUTOM CMECH TIOBBIIIAIOT IMPOHUIIAEMOCTH CTEHOK
KPOBEHOCHBIX COCYZIOB, TaK YTO BOJIA BBIXOIUT U3 CO-
CYyAMCTOTO pycia (TMOABISIOTCS OTEKN).

Cumnrombl. Yepes Heckosbko Munyt y Diropuana
BO3HMKJIA CHJIbHAs 0OJib, HOTA OIlyXJla U IOKPacHesa
(BocnasuTtenbHbIil oTek). Cepjlle cTanio COKpanaTh-
csi Heperyssipuo (apurmusi cepana). Diopuan 10-
GsieiHest (CysKeHUe COCYZOB KOKM) M B3MOK OT TI0Ta
(cuMnaTH4YecKHuii TOHyC), BO3HIKJIA YyIpo3a MOTEPH CO-
3HaHUs (HapylieHue (QYHKIUM CHHAICOB B TOJIOBHOM
W CITUHHOM MO3Te).

Jleuenue. Paiinep He morepsii camooOraganus. 3a-
METUB MPU3HAKMA MIOKa (yJalleHHbIII HePAaBHOMEDPHBIN
IyJIbC, BJIAKHBINA JI06, HAPACTAMOIIYIO CITyTAHHOCTH CO-
3HAHUSA), OH CPa3y e clesas ApyTry BHYTPUBEHHOE BIIN-
BaHNE W30TOHMYECKOTO PACTBOPA XJIOPUCTOTO HATPUS
W WHBEKINIO Aua3enama (ceIaTHBHOE, IIPOTHUBOTPE-
BOXKHOE CPEJICTBO) M3 ANTEYKU HEOTIOXKHOW TOMOIIIH.
3areM HeMeJIEHHO TTPOBETPUJI JIKUII, PA3MECTUI JIPyTa
Ha 3a/[HEM CHJICHbE ¥ MOBE3 €ro B GJIMKANIINN HACETEH-
HBIA TMYHKT B oaswce. Tam (Dyopwany OBLIN CETAHDI
JIOTIOJTHUTEIbHBIE WHBEKIIMN, 0OecTieueHa TOIePIKHU-
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lMpomexyToyHble hunameHTbl

Mepokcucoma (MuKpoTenbLe)

LleHTpronb

Pubocoma

MWKPOTPYBOUKN —

=

Jlnzocoma

MuToxoHapus
AnepHasa obonoyka
[MepuHykneapHoe
NpOCTpPaHCTBO
AnepHas nopa AAnpo

XpomaTtuH

AnpbIwko
\ ApepHasi nnacTuHka

-

LLlepoxoBaTbiii
3HAoNNasMaTn4eckmii
peTnKynym

IENI
aHAonMnasmaTU4YeCcKnn
peTuKynym

AKTVMHOBbIE hNameHTbI

lMna3matunyeckasn MeM6paHa

Puc. 1.4. Knerka: sapo, saepHas 000J0YKa, IHAOIUIABMATHYECKHMI PETUKYJIYM W ammapar
Tompaxu. Sneprast 060J0YKA ACCOIUUPYETCS € IHAOTIAZMATHIECKIM PeTHKYIyMoM. OHa COCTOUT
U3 [IBYX CJIOEB, MEXK/Y KOTOPBIMU MMEIOTCSI TIPOMEKYTKU — I[UCTEPHBL. JHIOIJIA3MATUIECKU pe-
tukyayM (DP) wacTmaHo MOKpBHIT pubocomamu (mepoxoBaThiii DP), a gacTMIHO cBOOOAEH OT HUX
(rmagxuii IP). Annapar Tonbaku npeacrasisger coboil «CTONKM» OMPaHUYEHHBIX MeMOpaHaMU I10-
JIoCTeH, OT KOTOPBIX TIOCTOSTHHO OTTIOYKOBBIBAIOTCS MajleHbKHe B3AyTHs (Be3ukysnl). [locaennme
collep;KaT pas3JIMYHbIe JKM3HEHHO BaKHbIE MOJIEKYJIbl (HAIIPUMED WHCYJIWH) U TOTOBBI K 9K30IIUTO3Y.

(ITo mannbim: Loffler, Petrides, 2002.)

Baolasi Cepille MeIWKaMEeHTO3Has Teparnusi (aHTH-
apUTMHYECKHE CPEJICTBA), BBEIECHDI JUYPETUKH, YTOOLI
YCTPAHUTh CKOILJIEHHWE BOJbI B TKAaHSIX MO3ra (IIpPeroT-
BPATUTh OTEK MO3Ta) M B JIETOUYHBIX aJbBeosax (He 110-
IIYCTUTh OTEKA JIETKUX). JTa CHUMIITOMATUYECKAsT Tepa-
nust criacya emy kusHb. Uepes vememo Dropuan cHOBa
cujiesl B JKUIIE PSIZIOM CO cBouM Apyrom PaitHepom.

Anmnapar Toabmxu. Anmapat [oabKH MOXKHO
cunTaTh <«OIU3KUM poacTBeHHuUKOM» IJP. OH cocTouT
M3 LUCTEPH — CBOOOAHBIX OT PUOOCOM ILIOCKUX MEM-
OpaHHbIX MEIIOYKOB, YJOKEHHBIX CTOINKAMHU y IOJIOCA
kaeToyHoro szapa. Anmapart lonpmxu (puc. 1.4) oco-
OGEHHO XOpOIIO Pa3BUT B CEKPETOPHBIX Kierkax. On
PacItoIo;KeH Ha TOW CTOPOHE KJIETKH, TJe U3 Hee Bbljie-
JISIETCST COOTBETCTBYIOIIEe BelnecTBO. Armmapat losbj-
KU U OP uHTeHCUBHO COOOIIAIOTCS APYr C APYIOM.
Ot IDP 1ocTOAHHO OTIOYKOBBIBAIOTCS MEJKUE TPAHC-
mopTHbie Be3uKyJbl (IDP-Be3ukyJibr), 4TOOBI BCKOPE
00beqMHUTHCA ¢ annapaToM Lonbmxu. Takum o6pasom
BellecTBa nepexoaaT u3 IP B anmapat l[osbaxu.

JIuzocoMbl. DTHU IIy3bIPbKOBU/HbIE (BE3UKYJISIP-
Hble) 06pa3oBaHUsA OTIIOYKOBBIBAIOTCA OT IUCTEPH
anmapata [onab/ku U 3aTeM pacupeiesgioTcs 10 Bcel
muronyazme. OHu QYHKIIMOHUPYIOT B KauyecTBE BHY-
TPUKJIETOYHOU TUIEeBAPUTEIbHON CHUCTEMBI, IlepeBa-
puBasi NOBPEXK/IEHHbIE CTPYKTYPBI CaMOM KJETKH, K-
30TeHHbIE TTUTATEJIbHbIE YACTUIIBI W HEXKeJATeJIbHbIN
4yyKepoAHbIl Marepuas, Hampumep Oakrepun. Pas-
Mepbl JIM30COM 3HAYUTEJbHO BapbupyloT. Ilockombky
ux gauametp coctapisier 250—750 HM, OHM Pa3JTUUNMBI
B J1abOPaTOPHOM CBETOBOM MUKPOCKOIIE XOPOIIEro Ka-
gyectBa. Kajkaass nm3ocomMa OKpyskeHa MeMOpaHoil —
KJIACCUYECKUM JIMIUIHBIM OuciaoeM. B smsocomax
MHOTO MEJIKUX TPaHyJ pasMepoM 5—8 HM. ITO CKOILIe-
Hus Gosiee ueM 40 numeBapuTeabHbIX hepMeHToB (TH-
aposas). Onu crocoGHbl PACIHIEIATh OENIKU 10 aMU-
HOKHCJIOT, TJTUKOTEH /IO TJIIOKO3bI, & KUPBI /10 KUPHBIX
KUCJIOT W TJIUIEPUHA.

Henocpeacreennass GyHKius MeMOpaHbl JH30-
COM — TIpe/loTBpallleHre IIPSIMOT0 KOHTAKTa THIPOJIHN-
TUYeCcKuX (hepMEHTOB € BHYTPEHHUMHU CTPYKTypamu
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kieTku. MHade mocjefoBano Obl caMoliepeBapuBaHue

u rubesb KaeTku. BMmecTe ¢ TeM B HOPMaJbHBIX (Du-

3UOJIOTUYECKUX YCJIOBUAX (PEPMEHTHI JIM30COM MO-

IyT UCHOJB30BATLCA JUIS PACHICIUIEHUST COOCTBEHHBIX

nomuMepoB kjeTku. [Ipu aToM U3 AJTUHHBIX I1ernei

KPYIHBIX MOJIEKYJT 0Opasyercss MHOMKECTBO MEJKUX

MOJIEKYJI CaXapoB W aMWHOKHUCJOT, KOTOPbIE MOTYT

OBITH yJAJIEHbl U3 KJIETKU C TOMOIIbIO creruduie-

CKUX MEXaHU3MOB WJIM K€ y4acTBOBATb B PETYJISAINU

KJIETOYHOTO 00beMa B KauyecTBE OCMOTHYECKHU aKTHB-

HBIX YaCTHII.

Ilepokcucombl. HecmoTpss Ha HX CXOJICTBO

C JM30COMaMM, MEPOKCUCOMBI MMEIOT JIBAa Ba’KHBIX

OTJINYUSL.

B Ortgendiores He oT anmapara loabaku, a oT TJaj-
koro DP aubo 06pasyioTcsi myTeM CaMOBOCIIPOU3-
Be/leHUS.

m CozepkaT He THAPOJIAa3bl, a okcugaswl. [lojx neii-
CcTBUEM 3TUX (PEePMEHTOB TIPU Pa3pylleHU HexKe-
JIATEJIBHOTO OPraHM4ecKOTOo Mareprajia BO3HUKAET
OOOYHBII IIPOAYKT € BBICOKON PEaKIMOHHON CIIO-
coOHOCTBIO, a UMEHHO nepekuch Bopopoza (H,O,).
C yuyactuem Kartajasbl, O[HOTO U3 OKUCJIUTEJIBHBIX
depmenToB nepokcucom, HyO, okuciisier uyxepo-
HbIE BEIEeCTBA, KOTOPbIE MOIYT ObITh ONACHBIMU
I KJIETKU.

Slapo — bubnmoteka Knetkn

' Kaxxpgaa knetka Hallero opraHuamMa COOepXWUT reHe-
= TUYECKYI UHDOPMALMIO, KOTOPYKD XPaHUT KJIETOYHOEe
A0p0 NOA0OHO XEeCTKOMY OMVCKY.

Anpo. [disa knerku siapo (puc. 1.5) ciyxur «6u-
Ommotexoit». OHO coLepKUT GOJBIIOE YUCIO MOJIEKYJ
JHK, cocraBisgionux Hamm redbl. B remax saoske-
HBI IJTAHBI [TOCTPOEHUST CTPYKTYPHBIX OEJIKOB KIIETKH,
a Takke (epMEeHTOB ITUTOIIA3MBI, KOHTPOJUPYIOMINX
BCe KJIeTOYHbIe Tpoiiecchl. Kpome TOro, reHbl yipas-
asgioT penpoxaykiueii. IlepBbiM ee aTamom sgBigeTcs
BOCIIPOM3BEJIeHNe caMoro reHa, 1. e. moJsekysa [JHK
yaBauBaeTcss ¢ o6pasoBaHMEM JBOIHOrO Habopa Xpo-
MocoM. Ha crenyioniem artame KjeTka JeJUTCS Ha JBe
nouepHre (MUTO3), KaK/Iasi U3 KOTOPBIX COJEPIKUT
00bIYHBII HAGOP XPOMOCOM.

Kiterounoe siipo Bcerza HaxofuTcss B GoJsiee win
MeHee aKTUBHOM COCTOSIHMM. B mepuozbl MexKIy MUTO-
3aMU T€HbI TIOCTOSTHHO TPAHCKPUOUPYIOTCS; UX KOIIHH,
PHK-TpanCKpUIITBI, OTIPABIAIOTCS U3 siipa B pubo-
COMBI TIUTOILIA3MBI, YTOOBI TaM TIOCPEICTBOM TPAHCJIA-
MU TIPeBpaTUThest B Oesiku. B mpoitecce mMuTo3a Buj
sAnpa uaMeHsieTcs. XpOMaTHH, KOTOPBIU BBITJIGE He-
CTPYKTYPUPOBAHHBIM, IPe0OPa3yeTcsi B BBICOKOCTPYK-
TYPUPOBaHHBIE XPOMOCOMBI; 4Yepe3 HECKOJIbKO MUHYT
OHU BBICTPAMBAIOTCS B OOBIYHBIH HAGOP XPOMOCOM
B KaXXION M3 [IOYEPHUX KJETOK M B HUX CO3/AeTCs
siepHBI  XpoMaTuH. Kak u3BECTHO, CIIOCOOHOCTHIO
K JIeJIeHUI0 00/1a/IaloT TIOUTH BCE KJIETKU HAIEro opra-

HU3Ma, OT YacTO JEeJAIIUXCA KJIETOK KPOBU /10 OYEHD
PEIKO JIEJSANINXCS MBIIIEYHBIX KJIETOK.

Anepuasa o6osouka. MurepdasHoe sapo okpy-
JKEHO  sIIePHOM  000JIOUKOM, KOTOpas IIPOMCXOIUT
or AP u ocraercs coepunenHoii ¢ HuM. SlpepHast 060-
JIOUKA COCTOUT M3 JIBYX MeMOpaH; OHU BCErja MmocTpo-
€Hbl 110 TOMY ’Ke IPHUHIMILY, YTO W IJa3MaTudecKas
meMmOpana (JIMNUAHBIA OMCI0I), U TECHO IPUMBIKAET
K anpy. Mexay nBymsi ciosgmu (BHEIIHENW W BHYTPEH-
Heil slepHBIMU MeMOpaHaMi) HAXOUTCS TaK Ha3blBae-
MOe TIepUHYKJIeapHOE ITPOCTPAHCTBO, 1eJb B HECKOJIb-
KO HAHOMETPOB ITUPUHOMN, KOTOPasi, KO BCEMY IIPOYeMY,
CILyKUT I KieTku pesepByapom Ca’’. B ocHoBHOM
agepHass 000J0YKa SABJIIETCS 0apbepoM, OTAEJIAIOIIIM
[UTOIJIA3MY OT HYKJIEOILJIA3MBI.

fAnepubie mopbl. Tak Has3bIBAIOTCS KpyIIHble Oeli-
KoBble KoMmILtekchl (puc. 1.5), obecrieynBaioniye Ku3-
HEHHO BakKHbBIE IYTU COOOIIEHUS MEXKIY I[IUTO30JIEM
M KJIETOUYHBIM SI/[POM. JTU HAAMOJIEKYJISIPHBIE CTPYK-
Typbl ¢ MoJekyJsipaoir maccoit ~120 M/la (1 M/la =
= 1000 x/la) cocrosT 60Jiee yem n3 100 GeTKOBLIX MO-
JIEKYJl ¥ 06pasyioT MEeHTPaJbHbIi TPAHCHOPTHDIA Ka-
HaJ JIJId MaKpPOMOJIeKyJ. SjepHbie 1mopbl (HApyKHbBIMA
nuametp ~100 uMm, mirna ~60 HM) IPOHU3BIBAIOT /[BA
CJIOst sIIePHON  OGOJIOUKU UM TPAHCHOPTUPYIOT Bele-
cTBa B 00OOMX HAIIPABJIECHUAX, HANPUMEP MaKpPOMOJe-
KyJibl (IOJIMMEPa3bl, PEIENTOPbl TOPMOHOB, (HaKTOPbI

TPAHCKPUIIIUN) — U3 IUTOIJIA3MbI B HYKJIEOILIa3MYy,
a MPHK (orHOCHTEIBHO HEJABHO TPaHCKPUOUPO-
BaHHbIE) — B IIPOTUBOIIOJIOKHOM HAIlIPaBJIeHUU. ITU

TPAHCIIOPTHBIE MIPOIIECCHI OCYIIECTBIALIOTCS Yyepes 1eH-
TPaJIbHBII KaHaJl KasKIOI MOPHI ¢ MOTpedIeHneM dHep-
UM, KOTopasi, Kak 00bl4HO, BbhipabarbiBaercsa us ATO
nwm ['TO. Hebonpume MomeKyabl (UX MaKCHMa/IbHBIE
pasmepbl ~40 k/la) nuddyuaupyior dyepes 1eHTpab-
Hble KaHaJbl guamerpoM ~8 HM. IIpoxosxaeHue 060Jib-
IUX MOJIEKYJ, Hanpumep akcrnopt Hecymwmnx MPHK
putGonykiaeonporennos (~800 x/la), tpebyer sHauum-
TEJIbHBIX KOH(MOPMAIIMOHHBIX U3MEHEHUI CaMUX sjIep-
HBIX TI0pP, TaK YTO IEHTPAJIbHbIN KaHaJ MOPbI MOXKET
pacmupsarbest 10 40 HM.

"E" WonHasi cpema. B ’KM3HEHHOM IIMKJE KJETKH €CThb TaKue
(busmonornueckme COCTOSHMA, KOT/a s/lepHble TOPBI COBEPIIeH-
HO HEIPOHUIIAEMBI Jla)ke JUIsi HOHOB. [10/00HbIE SIBJIEHUST HOCSIT
JIoOKasIbHbI XapakTep. Ilo-BuauMmomy, ux (yHKLINOHAIbHAS POJIb
3aKJIIOYAETCS B CO3/[aHMN KPATKOBPEMEHHOTO MOHHOTO TI'PajieH-
Ta MEXAY IUTOIIa3MON M HYKJEOIIa3MONH. JTa MeCTHas <«OCO-
Gast cpema» HeOOXOMMMA [UIsi TPAHCKPHIIMH CTIENU(BIICCKIX
FeHOB [aHHOTO ydacTKa sipa. SlaepHbie 060JOYKH HEKOTOPBIX
TUIIOB COMAaTUYECKUX KJIETOK Halero opranusma unmeor ~ 1000—
4000 1rop. B c1ioco6HBIX K OMJIOLOTBOPEHUIO STHIEKJIETKAX KOJIU-
YeCTBO SIJIEPHBIX TIOP Ha OAHO sAPO ropasao Goubine (1-40 mun
nop Ha 71po). CKOPOCTh TPAHCIIOPTa MaKPOMOJIEKYJI depe3 HMH-
JTUBH/LYaTbHYIO SIIEPHYIO TOPY COOTBETCTBYET IPUMEPHO OHOM
MoJieKysie B ceKyHy. TakuM o6pasoM, simepHasi 000J0uKa Tpes-
crapyisier co00il HeKUil IJIACTHYHBIA Gapbep: 1PU MUTO3E OH
ITOJTHOCTBIO PACTBOPSIETCSI, a BO BpeMsi MHTepdasbl JIelCcTByeT
KaK CEJIEKTUBHBIIT Oapbep, KOTOPBIH € MOMOIIBIO SEPHBIX TOP
B 3HAUNTEJIBHOH Mepe yIpaBiseT SKCIIpeccHeil TeHOB.
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Anpeimku. Sapa GonblIMHCTBA KJIETOK HAIIEro
opraHmaMa Cco/lep’KaT OJHO WJIM HECKOJbKO sI/PbI-
neK. JTU KOMIIAKTHbIE HA BUI CTPYKTYDBI JIHIIIe-
Hbl orpanuuuBaiomieii mem6panbl. OHU  COCTOAT
B ocuosHom u3 PHK u puGocomubix Genkos. [Ipu
YCUJIEHHOM CHHTe3e Oesika YUCJIO sAPBIIEK 3Ha-
quTeabHO yBennuduBaercs. DopmupoBaHue SIIPbI-
HIeK — UCKJIIOUUTeNbHAS (YHKIUS KJIETOUHOTO
aapa. B dase rtpanckpuniuu obpasyercs MPHK,
KOTOpasi YacTUYHO [elMOHUPYEeTCs B SAPBIIIKAX,
a YacTUYHO repemeriaercss B puGOCOMBI IIUTOMNJIA3-
Mbl. Tam o6pasyiorcst 3pesibie pubGOCOMBI U CUHTE-
3upytorcs Gesku.

"E® Tennasi Tepamus. Ilocie paciindpoBKU TeHOMa 4eJoBe-
Ka OMOJIOTM U MEJUKN OOBEJAVHSIOT YCUJIUST B TOHCKE METO-
JIOB BKJIOUEHUs clrieruuIecKuX TeHOB B MHTaKTHbIE andde-
PEHIMPOBAHHBIE KJETKU YeJOBEYECKOr0 OpraHu3Ma. IJTH TeHbI
JIOJKHBI  3aMECTUTh TIaTOJIOrMYecKue (MyTUPOBABIIME) T'e€HbI
¥ HOPMaJu30BaTh (DYHKIUU KJIETOK. Harmpumep MOKHO BBecTH
B JIETKHE a9PO30Jib, KOTOPBIH BMeCTE ¢ MOJIEKYJIaMU-HOCUTEJIS-
MU COJEP/KUT TEHbI, KOAUPYIOIINE KOHKPETHBIH MeMOpaHHBIN
6enok (CFTR-Gemnox) causucroii obonouxu 6porxos. Ho mo-
CKOJIBKY T€HbI TIPOSIBJSIIOT aKTHBHOCTH, TOJBKO KOT/Ia OHH Ha-
XOIATCS B sI/[PaX KJIETOK OPOHXHMAJIbHOTO BIMUTENUS, UM HYKHO
npeojoJietb Gapbep siepHOil 000/0uKK. [eHbl, A0CTaBJIEHHbIE
U3BHE, Ha 9TO He CIIOCOOHBI, TaK KaK B MX MOJIEKYJSPHOI
CTPYKTYPe OTCYTCTBYET OIIO3HABATEJbHBIN IPU3HAK, YTBEPK-
JAOIIUI UX «MOJIEKYJISIPHYIO KOMIIETEHINI0». 1loaTomy ceiiyac

Puc. 1.5. Sdapo B asnurennanbHOU KieTKe. Bsepxy: DYHKIUS KJIETOYHOTO sipa IPOCJeKeHa
Ha npuMmepe CyAbObl alblOoCTEPOHa, JUIOMUILHOIO CTEPOUIHOIO FOPMOHA, JIETKO IIPOHUKAIOIIETrO
B KJIETKY. DTOT TOPMOH IIOCJIE aKTUBAIMHM €r0 IIMTO30JIbHOTO PeIenTopa IOCTYIaeT 4Yepes siiep-
Hble TIOPBI B KJIeTKY. [Iponcxomut komumpoBanue orpeneneHubix ydyactkoB JJTHK (Tpanckpumnims),
KOTOpPbIE Yepes siZiepHbIE TIOPHI MOCTYIAIT B IUTO30JIb, Tle Ha PUOOCOMaX CHHTE3UPYIOTCS OETKN
(rpauncisius). Buusy: dparment sigeproii 06010uku. Bunbl sineprbie nopbl (HapysKHBIH guaMeTp
npumMepHo 100 uM. Yepe3 ux IeHTpagbHbIE OTBEPCTHUsS (OTMEUEHBI CTPEJIKAMU) PEIenTOPhl U [IPY-
TFie MaKpPOMOJIEKYJIBI MPOHUKAIOT B SPO WM BBLIXOAAT W3 HETO. SfepHble MOPBHI MPEACTABIAIOT
cob60ii cesekTUBHBIE (DUIBTPBI, OT KOTOPHIX 3aBUCUT, KAaKWE MOJIEKYJIBI MOTYT MOCTYHAaTh B KJIETOY-
HOE sI/IPO, a KaKue BBIBOAATCS HapysKy. V3o0pakeHue IMOJYYeHO [P MOMOIIU aTOMHO-CUJIOBOTO

MUKPOCKOIIa



Mmaea 1. OCHOBbI GU3NONOTNN KIETKMN 27

WHTEHCUBHO HCCJIEYIOTCST BO3MOXKHBIE (DAaKTOPHI pacIIMpeHHst
SIZIEPHBIX NOp — yBeJIMYeHHUs JuaMeTpa UX Hapy>KHOTO OTBep-
CTHST HACTOJIBKO, YTOOBI Yy KEPOAHbIE TEHbI BPEMEHHO MOJTYINIIN
nocryn K siapy. CBejileHust 0 TOM, YTO Ha IPOIYCKHYIO CIIOCO6-
HOCTh SIIEPHBIX TIOP MOTYT BJMSATH PasINdHble COOCTBEHHBIE
FOPMOHBI OpranusMa (Harpumep, INIOKOKOPTUKOM[bI), OTKPbI-
BAIOT JIJIA T€HHOI Tepaliyi HOBbIE NEPCIEKTUBDL.

Koportko

CocraB KJIEeTKH

XOTsl KJIETKU HAIIEro OpPraHu3Ma CYIIECTBEHHO BapbH-
pyoT 1o pasmepam, ¢dopme u (YHKIHUSM, OHH HMe-
0T TPUHIUIINAIBHO CXOJHYI0 OpraHusanuio. Kaxkmas
KJIeTKa OKPY’KEHa IUIA3MaTHYECKON MeMOpaHo#, KO-
TOpasi MPeloXPaHseT CONEPKUMOE KJIETKH OT BO3/ICH-
crBUs BHemrHed cpenbl. CoolluieHne MeXIy KJIETKOI
M BHEKJETOYHBIM IPOCTPAHCTBOM  OCYIIECTBJISETCS
MTOCPECTBOM MHOKECTBA MEMOPAHHBIX OEJIKOB, BBIITOJI-
HsoImuX crnenuduueckre 3agaun. Becb 00beM KIETKU
3aM0JIHSAET HUTOIWIa3Ma. IloMUMO BObL, CBOOOIHBIX
MOHOB M OPraHMYECKUX MOJIEKYJl OHA COAEPKUT P
JKU3HEHHO BaXHBIX CTPYKTYP. B IIEHTPE HaXOJAUTCA
KJIETOYHOE SZIPO, KOTOPOE XPAHUT BCIO FEHETUYECKYIO
nHpopmanuio nHANBUAYyMa. [LOCTYIl K TeHaM peryJin-
PYIOT TIOPBI SIIEPHON 000JIOUKH. SIPO OKPYIKEHO CEThIO
KaHaJIblIeB, MeMOPaH M BE3UKYJI — 9TO IHAOILIA3MATHU-
yecKuil peTukyiayM, anmapaTt IoJbaku U JIM30COMBIL
B HUMX IPOUCXOAUT CUHTE3 GENKOBBIX MOJIEKYJ 1 (ep-
MEHTATUBHOE pacCIICIJICHUE M3JIUITHUX OPraHn4YeCKUX
MoJieKyJl. TakuM 06pasoM, Kaskias KJETKa IPeICTaB-
JsteT  coboil  caMOCTOSITEJIbHOE JKUBOE 00pasoBaHUE,
CI0COOHOE BOCIIPUHUMATD U NepepabaThlBaTh BHELIHUE
CUTHAJIBI.

1.2. LlutockeneT v KneTto4Has
OUHaMumKa

Kapkac xwBow knetkn

' Bcem knetkam B MpouLecce WX pocTa, OeNeHus,

= aJanTUpoBaHMA K HOBOW Cpende MOCTOAHHO HyXHa
peopraHnsauma nx CooepPXMMOoro; aTy 3aaadyy Bbinos-
HAET uuTOoCKeneT — AuvHamMuyeckas cucrtema duna-
MEHTOB.

ITutockener BKIOUAET B ceOsl TPU OCHOBHBIX KOM-
[OHEHTA: AKTHHOBbIE (DUIAMEHTBI, MHUKPOTPYOOYKH
U mpoMeskyTouHble ¢unamentsl (puc. 1.6).

AKTUH. AKTHHOBBIE (DUITAMEHTBI TPEICTABISIOT
co60ii  JIBYXIETIOUEYHbIE CITMPATEBUAHBIE [TOJUMEPBI
Oenka akTUHA. IJTO TUOKHE CTPYKTYPHI AUAMETPOM
4—9 HM B BuU/Ie JTMHEHHBIX IIyYKOB, JABYXMEPHBIX ceTel
U TPEXMEPHBIX Tejiell. XOTs aKTUHOBble (hUTAMEHTbI
BCTPEYAIOTCA B KJIETKE IOBCEMECTHO, COCPEIOTOYEHBI
OHM HEIOCPEACTBEHHO II0J KJIETOYHOU MeMOpaHoii,
KOPTEKCOM KJIETKU. AKTHHOBBIE (DUIAMEHTBI OIIpe-
nensioT (opMy KJIETKM M UTPAIOT PEIaoNyio PoJib

B JABWKeHMH KieToK. OHAaKO BO B3aUMOJENCTBUM
AKTHHA C JAPYTUMU KOHCTPYKTHBHBIMU 3JIEMEHTAMMU
KJIETKU YYaCTBYET MHOTO O0NOIHUMENbHbIX (6CnoMO-
eamenvibix) 6eiKkos, B TOM 4YKCJIe MOTOPHbIE OeJKH,
KOTOPbIE MEPEMEIAIOT JUOO OpraHesIbl BIoJb (huia-
MEHTOB, JU6O caMu (hUTAMEHTBL.

MuKpoTpy604YKH. ITO JIMHHBIE HEBETBSNIUECS
UUIMHAPBL 13 Oenka TyOyauHa. VX Hapy»KHBIA aua-
MeTp ~25 HM, U OHU HAMHOIO IPOYHee, YeM aKTUHO-
Bole (umamenTol. Bece MUKPOTPYOOUKHM OJHUM CBOUM
KOHIIOM [PUKPEIIEHbl K IeHTPOocOMe (KJIETOUHOMY
«I[EHTPY OPraHU3aIUuu MUKPOTPYOOUYEK»), OT KOTOPO
ouu 6epyT Havano. OOBIYHO LIEHTPOCOMA PACIIOJIOKEHA
BOM3H aapa. MUKpoTpyOOUKaM IIPUHALIEKNAT UCKIIIO-
YUTEJNbHAS] POJIb B KIETOYHOM JIEJIEHUI: OHU 00pa3yioT
OUITOJISIPHOE MUTOTHYECKOE BEPETEHO, B CpejlHel ua-
CTH KOTOPOTO HaxosATcs XpomocoMbl (cM. 1.2). Kpome
TOTO, OHM MOTYT (DOPMUPOBATH IOABHKHbIE KJIETOY-
Hble BBIPOCTHI (PECHUYKHU) Ha IMOBEPXHOCTU KJIETOK,
a TakyKe CO3/AI0T BJOJb AKCOHOB JJIMHHBIE IPSIMbIE
CTEPIKHU, KOTOPbIE 0OECIIEYNBAIOT MIEPEMEIeHIe MaTe-
puasna u3 Tena kiaeTku (coMbl) Ha nepudepuio (aKCOH-
HBII TPAHCIIOPT).

IIpomeskyTounbie ¢uIaMeHTBI. ITO BOJIOKHA
nuamerpoM okojio 10 HM, mepeBuThie HamomoOue Be-
peBku. OHU HpUHALIEKAT OOJBITOMY Pa3HOPOIHOMY
CEMENCTBY U IMOCTPOEHbI W3 PAasJUYHBIX OEJTKOBBIX

AKTUHOBbLIN bunameHT

—
25 HM

25 HM

Puc. 1.6. ®DumrameHTsl nHUTOCKENeTa. A. AKTUHOBbBIE
(buIaMeHTBI MPECTABISIOT cO60il ABYXIETOYEUHbIE CITH-
paJibHbIE TIOJUMEPbI Oesika akTUHA, ITU THOKUE CTPYKTY-
pBl uaMeTpoM 5—9 HM 006pasyloT M TPEXMEpPHBIE TeJIH.
AXTUHOBBIE (PMJIIAMEHTHI B OCHOBHOM PAaCIIOJIaraloTCs He-
[OCPEACTBEHHO 10/ KJIeTOYHOI MeMOpanoii. B. Mukpo-
TpyOOUKM — JUTMHHBIE HIWJIMHAPBI M3 Oenka TyOysIuHa,
JIMaMETPOM TIPUMEPHO 25 HM, GoJsiee KECTKUE, YeM aK-
TUHOBbIE (DUTAMEHTBI. BBITSHYTbIE MUKPOTPYOOUKN MTPH-
KPEIUIIIOTCA K KOHIIaM IleHTpocoMmbl. B. IlpomerkyTtou-
Hble (UITAMEHTBI — 9TO JMHENWHbIE BOJOKHA IUAMETPOM
npumepHo 10 M. OHU TOCTPOEHBI U3 OEJIKOB IIPOMEKY-
TOYHBIX (PUJIAMEHTOB M MPUIAAIOT KJIETKAM MEXaHUYECKYIO
MIPOYHOCTH
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Mmosiexys. Ha BHyTpeHHeil cTopoHe O0OJIOYKHM siapa
KJIETKU TIPOMEKYTOUHbIEe (DUIaMeHThl 0OpasyioT ry-
CTYIO CeTb, TaK Ha3bIBAEMYIO SEePHYIO ILUIACTHHKY,
koropast oxsarbiBaer JHK wmHanomobue 3ammTHOil
ob6osoukn. Kpome Toro, M3 npomeskyTOYHBIX (uJia-
MEHTOB COCTOUT KPYIMHOSYEUCTask IUTOIIa3MaTHye-
CKagd ceTb, NMpUAAIONIasl KJIeTKe MeXaHWYeCKylo ITPoY-
HOCTb. B anuresmu Takasg ceTb paclpoOCTpaHSIeTCs
JlasKe MKy KJIeTKaMu, 00ecrnednBast SIuTeTnaibHON
TKAHU OYEHb BBICOKYIO Ha/le)KHOCTD. IIpuMepamMu Mo-
IYT CJYKUTH CUTyaluu, TPeOYIOIlre 3HAYUTETHHOTO
pacTsiKeHusd TKaHW: TPOXOXKAEHUE ITUIMU 4Yepe3 Ku-
neyHuKk (3amelfiCTBOBAaHbl KJIETKU CAU3UCTONH 0060-
JIOYKHM KUIIEYHUKA), OMOPOKHEHNE MOYEBOTO ITy3bIPs
(amMTesMaNbHbIE KJIETKA MOYEBOTO IIy3bIPsi), YBEJH-
YeHue TJIOIMAMU KOXKHU KUBOTA BO BpeMsi OepeMeHHO-
cti (KJIETKH AIUEPMUCA).

1.2. OtpaBneHne KonxuumHOM

Konxuiun — sau 6esBpementuka ocennero (Colchicum
autumnale). Otpasienue ciaydaercsa OOJbIIENH YacThIO
y nereil (KoTopble OepyT B POT CTEOIM PaCTEHFS)
amb0 B pesyJbTarte TepaneBTHYECKON IePem03uPOBKH
MpU JIEYEHUH TOArPhI.

IMaronorusi. CesasbiBasgch ¢ OGeaKaMu MUKPOTPYOO-
YeK, KOJXUIMH WHIMOUPYET BHYTPUKJIETOUHBINH TPaHC-
TOPT U JleJieHre KIeTOK (MAUTOTUYECKUM $I7).

TepaneBTuyeckoe NPUMEHEHHWE TIPU IOAarpe Mo-
JKET COTPOBOKIATHCS HAKOIJIEHUEM MOYEBOU KUCJIOTHI
B OpraHu3Me. B HM3KUX [03aX KOJIXUIIUH ITO/IaBJISIET
3axBaT (haronuTaMu KPUCTAIIOB MOYEBON KUCJIOTHI
B TKaHX, TOAABJSIST TaKUM 0OPa3oM BOCHAMTETIbHbI
mporiecc.

IIoGouHoe gnelictBHe. B 0oJiee BBICOKUX /103aX
KOJXUIMH 00JaaeT aHTUMUTOTUYECKUM IEeHCTBHEM,
KOTOPOE TIPEKIE BCETO 3aTPArMBaeT OBICTPO JIEJISIIH-
ecsl KJIeTKW STUTENNS U KPOBETBOPHOUM CHUCTEMBI. JTO
MPUBOJUT K KPOBOTEUCHUSM, JAMApee U HaPYIIEHUSIM
JIBIXAHSI.

MortopHbie 6enku

MoTopHble ©6enkM acCouMMpPOBaHbl C  LMUTOCKesNe-

= TOM U TPaHCMOPTMPYIOT HeobxoauMmble Martepuasbl
B OMNpedesieHHble Y4acTKW KJeTKW; TPaHCMopT Mpo-
VCXOOUT C 3aTpaTtoii 3Heprum, KOTOpPyk MOCTaBNseT
ATD.

Mounexkynsipubie aBuratead. MoropHbie Oenku —
3aMeyaTesbHble B CBOEM POJIe MOJIEKYJIbI, CBsI3aHHbBIE
¢ murockeneroMm (puc. 1.7). Cuabxaemble sHeprueit
AT®, onu mepeaBUTAIOTCS BAOJb (DUIAMEHTOB ITUTO-
ckesieta. CyIIecTBYIOT JeCATKHU PA3JIMYHbIX MOTOPHBIX
(nBurarenpupix) OenxkoB. OHU Pa3IMYalOTCS TEM, YTO
CBS3BIBAIOTCSI ¢ (DUIAMEHTOM JIUIITh OJHOrO THIIA, JABH-
JKYTCSI 110 KJIETKE TOJIbKO B KOHKPETHBIX HAIllPaBJIE€HU-
SX, TPAHCIIOPTUPYIOT Ompelesienubiii marepuan. OnHu
MOTOpHbBIE OEJIKU MEPEMEIAIOT MUTOXOHPUH, CTOIKH

MeM6pan anmnapata [OJb/KU U CEKPETOPHbIE BE3UKYJIbI
Ha CBOWMCTBEHHBIE UM MecTa. [[pyrue maMeHSIOT OTHO-
CUTEJIbHOE PacIoJiokeHne (UIAMEHTOB IUTOCKeJIe-
Ta; B pe3yJbraTe pPa3BUBAECTCS MeEXaHMYECKOe YCUJIHE,
KOTOpPO€ B KOHEYHOM cueTe IMPUBOIUT K COKPAIICHUIO
MBIIII, GUEHUIO PECHUYEK WU JICJIEHUIO KJIETOK.

MotopHbie Geiki  IIUTOCKETeTa  TIPUCOEAUHSIOT-
¢4 K COOTBETCTBYIONIMM (UIaMEHTaM IOCPEICTBOM
TOJIOBHOTO JOME€Ha, KOTOpbIi cBsizbiBaeTcst ¢ AT,
WHUTMUPYsT ero tuaposans. [uaponrus ATD comnpoBo-
JKAaeTcss KOH(POPMAITMOHHBIMU U3MEHEHUSIMU MOTOP-
HbIX 6eskoB. B 3aBucumoctu ot KoHbopMamuu 6enroK
CBSA3BIBAECTCS € (PUIAMEHTOM WJIHM K€ OCBODOXKIAeTCs
ot Hero. TakuM c1I10c060M MOTOPHBIIA OEI0K MOCTEIIeH-
HO <«eJleT» BjIoJib (pusmamenTa. [oJI0BHOI qOMeEH MoJie-
KYJIbl 33JIa€T HAIpaBJeHUEe, XBOCTOBOH PErHOH — BHU/
TPAHCIIOPTUPYEMOTO MaTepuaJia.

Muo3uH. DTO IepBblii MOTODPHBI OEI0K, IOJIy-
yuBIIMiT M3BecTHOCTh. OH reHepupyer cuiy, HeoOXo-
IIUMYIO JIJIsi MBIIIEYHOTO cokpamieHus. 1Ipu cBg3biBa-
HUU JIJTWHHOHN <«/[ByXTOJIOBOW» MOJIEKYJIBI 9TOTO OesiKka
npoucxoaut tuaposus AT u dusameHT MHUO3UHA
CKOJIB3UT BJI0JIb aKTUHOBOTO (husamenTta. HyxxHo ot-
METUTh, YTO MUO3UH OOHAPYKEH HE TOJBKO B MBbIIIEY-
HBIX KJIETKAX. IJTO 1IeJI0€ MOJIEKYJSIPHOE CEeMeHCTBO,
HacUYMTBHIBaiOIee Oojiee  IIOKUHBI  TIPEACTaBUTEE.
Muoroo6pastbie (hyHKIIUU OTEJIbHBIX TUIIOB MHUO3WHA
[0 CUX IIOp He BIIOJIHE BBISICHEHBI.

Beaukyna MwukpoTpybouka

AKTMHOBbIN
dunameHT

= i ~
——— MnosuHoBbIN

—= dunameHT

o

Puc. 1.7. Moropuble 6enku. Beepxy: nunenn aeiicTBy-
€T COBMECTHO C JOINOJHUTEJbHBIMU OeIKaMu, KOTOpPbIE
BCTYIAIOT B KOHTAKT C BHYTPUKJICTOYHBIMHU BE3UKYJIaMHU.
Kunesun mpozpBuraercs: BIoJb MUKPOTPYOOUEK, COEIUHSI-
SIChb IIPU 9TOM C COCEJHUMU I1apajIeIbHO IIPOXOJSIIIMHI
JIMHEHHBIMM CTPYKTYpaMu. Buu3y: MHUO3WHOBBIE TOJIOB-
KU BBITIOJHAIOT <«KUBAIONINE» JBIDKCHUS, ITIePEMeEIIasich
110 aKTUHOBBIM (uylaMeHTaM
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Kunesun. MotopHbiii 6e/I0K, KOTOPbIil JBUTAETCs
B/I0JIb MUKPOTpYyOOuek. Ero mosiexysia Hecer jBe TO-
JIOBKM M CXOJHA TI0 CBOEl CTPYKTYpPE C MBbIIIETHBIM
Muo3uHoM (muosunom II). Kunesun npunajiexur
K OOLIMPHOMY CyliepceMeiicTBy OesikoB. XBOCTOBOI
pervon GOJBITMHCTBA KUHE3UHOB MMEET yYacTOK CBS-
3bIBAHUS TSI OKPY’KEHHBIX MeMOpaHaMu OpraHejiI
aubo I APYrux Mukporpybouek. MHOTHE uJieHb
ATOrO CYIIEPCEMENCTBA BBINMOJHSIOT BAXKHYIO DPOJIb
B (OpMUPOBAHHU MHTOTHYECKOTO BepeTeHa U B pac-
XOXKIEHUM XPOMOCOM TIPU JIeJIEHUN KJIETKU.

JAuHeuHpl. DTO camble KPYIHbIE W3 W3BECTHBIX
K HACTOAIIEMY BPEMEHU MOTOPHBIX OenkoB. B cemeii-
CTBe JIMHEMHOB MOKHO BBI/IEJIUTH /[B€ OCHOBHbIE IPYII-
npl. [{uronmasmatudyeckue MUHEUHbI TPAHCIIOPTUPYIOT

/

Hauvano

3. BbIxo4, conv v Boabl
4. 9HpounTOo3

BE3UKYJbI 110 KJIETKE W 3aKpersaior ammapar [osbi-
JKU B KJIETOYHOM IleHTpe. JIpyrue JAuHEenHbI OCyIecT-
BJISIIOT OBICTPOE CKOJIbKEHUE MHKPOTPYOOUYEK IIpH
OUEHNM PECHUYEK, HANPUMEP B SNUTEJNUU JIbIXATeb-
HBIX TyTeil. JIMHEMHbI OTHOCATCS K CaMbIM OBICTPBIM
MOJIEKYJIIPHBIM  MoTOpaM. OHU  CrOCOOHBI  TIE€PEBU-
rarb MUKPOTPYOOYKU €O cKopocTbio 14 MKM/c, Torma
KaK KUHE3MHBI 00eCHeYrBaioT CKOPOCTh MaKCUMYM
2-3 MKM/C.

[lepemelyenne knetok

KneTkn nepemeLLaloTca B Halem OpraHM3me nHorga
® Ha 3Ha4YUTENbHblE PACCTOSHUSA; popmMa ABUXEHNS 3a-
BUCUT OT TUMNA KNETKW.

Yepes 36 MuH

100 Mkm

MpoTpy3uns nepegHero KoOHLUa KeTkun

1. Monumepusaums akTnHa

2. YcTaHOBNEHME HOBbIX MATPUYHbIX KOHTAKTOB
3. MocTynnexHne conu n Boabl

4. OK30UMTO3

PeTpaKLI,VISI 3aAHero KoOHUua KJieTkm

1. CokpalleHme akToMmo3nHa
2. PaspyLueHne MaTpuUyHbIX KOHTAKTOB

Puc. 1.8. Knerounaa murpanusi. A, b. Krnerka nepemeraercs, BoIZIBUTAsl CBOM BeAymuii Kpait
(J1TaMeJIJIoTIo/INI0) M BTATUBASA JAUCTAIbHBIN (XBOCTOBOI) KOHEI]
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IMonzanme KiaeToK. Mwurpaiust — BaKHBIA (HU3NO-
JIOTUYECKUU U TAaTO(U3NOJOTUUECKUI TIPOIIECC B KU3-
uu kiaerku (puc. 1.8). Yke B pannuil nepuon aMOpu-
OreHe3a KJIETKU IEPEIoJI3aoT Ha OOJIbIINE PACCTOSIHUSL
B pesysbrare Murpanuy KJI€TOK HEPBHOH TPYOKH (op-
MUPYETCSI HEPBHAsl CHUCTeMa SMOPHOHA. 3apOjIbIIIEBbe
HepBHbIE KJIeTKH (Heipob/iacTbl), POAMBILNECS B II€H-
TpaJIbHOM HEPBHOU cucTeMe, IepeMenaloTcd K CBOUM
OKOHYATEJILHBIM PabOYMM MO3UISIM. DBesible KPOBSIHBIE
KJIeTKU (JIEUKOIUTBI) «OXOTATCSI» 3a MIPOHUKIITUMU B OP-
raHus3M GaKTepUsSIMK U JAPYTUME TIATOTeHaMU JIUOO Tiepe-
MEIAIOTCS B ovyar Bocrnasienus. KieTku coeiuHUTe IbHON
ka1 ((PUOPOOGIACTBI) BBHIXOIAT B PaHbl, 00ecIeunBas
ux saxusienne (obpazoBanue pyOLOB). AHAJIOIUYHBIM
06pasoM BeayT cebs INUTENHATBHbIE KIETKH, KOTO-
pble 3aHMUMAIOT MeCTa TPEANIECTBYIONINX KJIETOK ITI0CTe
ux ormupanus. [ung pocra u pasBUTHSA KPOBEHOCHBIX
cocyioB (aHruoreHesa) HeoOXOAMMa MUTPALUS KJIETOK
sujoTesmst. 1 HaKOHEIl, ecii Mbl 0OpaTuMcsi K matodu-
3MOJIOTUYECKUM aCIIeKTaM, TO YBUIUM, YTO B pe3yJibraTe
HO/BYKHOCTY PAKOBBIX KJIETOK OOPA3yIOTCsl METacTasbl
(BTOpUYHBIE HOBOOOPA30BaHMA) M TAKMM OOPasOM OILy-
XOJIb PACIIPOCTPAHSETCA B OpPraHu3Me.

CkopocTh mnepeMelnleHHsI KJIETOK 3HAUYKUTEJIb-
HO BapbUpyeTcd B 3aBUCUMOCTU OT UX THUIA. JNHTE-
JHajbHble KJIETKH MUTPUPYIOT co ckopoctbio 0,1—
0,2 Mrm/mMuH, Jedkouutsl — 10 5—10 MKM/MUH,
a HEKOTOpble KJETKU KOXHU JIOCTUTAIOT CKOPOCTHU
no 30 mxM/mMun. HecMoTpst Ha aTu pasyinuus, mexa-
HU3Mbl MUTPAIlMU CXONHBI JIJI BCEX KJIETOK Halle-
ro opranmsma. B TUmM4yHOM ciydyae Ha TIOBEPXHOCTH
KJIeTKr (hopMUPYIOTCS [Ba ToJioca aBuskenus. «Ile-
peaHuii» 1OJI0C KIETKU — JaMeJUIONOAUS, MJIACTHHKA
rtonnuuoin ~300 uwm, Jsumrennas opranest. IIporuBo-
[OJIOKHBIN «3aIHMIT» IOJIOC 0OPa30BaH TEJIOM U XBO-
CTOBOW 4YaCTbIO KJETKU.

Ilonumepusanus aktuHa. [lepensuskenue KieTku
[0 TBEPAOMY CyOCTpaTy — CJIOKHBII TIPOIECC, TIaBHYIO
POJIb B KOTOPOM HTIpaer rejieoOpasHblii KOPTUKAJIbHBIN
CJIO aKTUHOBBIX (uIaMeHTOB (KOPTEKC), JesKaniuii
HEIIOCPEJCTBEHHO 10/ KJIETOYHON MeMOpaHoii. IlepBbrii
aTall TIOCTYNATEeJbHOTO [BUKEHUS KJIETKU COOTBET-
CTBYeT ToJiuMepusanuu aktuna. [Ipn aTom akTHHOBBIE
uramMenTs! yupaoTes B MIa3MATHYECKYIO MeMOpaHy
1 BBIIISTYMBAIOT €e HAPY’XKy, CO3/laBad IOJBUKHBIEC BbI-
CTYIbl KJIETOYHOU IOBepxXHOCTU — dumonoanu (Mu-
KPOIIUIIBI) ¥ JIAMEJJIONOANN (TOHKHE IIJIACTUHYATBIE
OTPOCTKHU), HEOOXOAUMbIE IS TIEPEABUKEHUS KIIETKU
(s1oxkomoruu). Eciin B aKCcIiepuMenTe 9TU BBIPOCTHI OT-
JIeJTUTh OT KJIETKH, OHU MOTYT IIPOJIOJIKATD JBUKEHUE
camMocCTosITesIbHO. TakuM 00pa3oM B pe3yJibrare 1UKJIOB
[IOJTMMEPU3AINA —IETTOJIMMEPU3ALIUA aKTUHA, TTPU yda-
CTUU JIPYyTUX MOTOPHBIX GEJIKOB U C 3aTPaTOi aHEpruu
rugponnza ATD B KoHEYHOM cyeTe MOKET IIPOUCXO-
JIUTH HAIpaBJIEHHOE JIBUKEHUE.

IloctynarenbHOe ABHKEHHE KJIETOK. JTO JIBUKe-
HUe 00eCIeYnBaIOT 110 MEHbBIIEH MEPe YeThIPe MOJIEKY-
JIIPHBIX IpoIiecca.

®m [Ipu Bpemennom JjokaabHoM mnocrymenun Ca’’,
JIPYTUX HMOHOB M BOJbI IPOUCXOJUT Pa3KUKeHUe
60raToro0 aKTUHOM TeJis MO KJIETOUYHOH MeMOpa-
HOH, TaK 4YTO JIAMEJUIONIONUsI OOpPeTaeT TOIBUK-
nocte. Korma xonmentpamusa Ca?"  cHukaercs
Y BOJIA BBIXOJUT U3 KJIETKU, aKTUH MOJUMEPU3YeT-
€4 W TOJIKAET JIAMEJJIONIO/IUIO BIIEPE/I.

B OjHOBpEeMEHHO Ha  IPOTHUBOIIOJOKHOM  KOHIIE
KJIETKU TJTa3MaTudyeckast MeMOpaHa WHBATUHUPYET
1 OT Hee OTIOYKOBBIBAIOTCA BHYTPUKJIETOYHbIC JH-
JOUMTO3HbIe Be3UKyJbl. OHM TPAHCIOPTUPYIOTCS
BIOJIb MUKDPOTPYOOUYEK K IEPEJHEN YaCTU KIIETKH,
win <sepyuieMy kpaio» (leading edge), rue Bcrpa-
WBAIOTCSA B JIUIUAHBIM OUCJON IJa3MaTUYeCKOM
mem6panbt (lipid flow).

B B nepenneil yactu KJIETKU TOCPEACTBOM crielnudu-
YeCcKUX TpaHCHOPTHBIX MexaHuaMoB (Na'/H'-au-
tunopra,  CI"/HCO; -anTunopra)  mOIJIOMIAETCS
NaCl Bmecre ¢ Bomoii. «Bemymuii kpaii» yBeandu-
BaeTcst B 00beMe U MPOJIBUTAETCSI BIIEPE/L.

B Ha mpoTruBONOJNIOKHOM, 33JHEM, KOHIE KJIETKU
MOHBI BBIXO/SAT U3 Hee BMeCTe ¢ BOJION depe3 KaHa-
abl. [Ipu aTOM KOHeEIl KJIETKH YKOPAuUBACTCS.
Krerka BoicTpauBaer nepesi cob0il y4acTOK BHEKJIE-

TOYHOrO MaTpuKca (MaTpudHble O€IKH), 10 KOTOPOMY

[IPOJIBUTAETCST BIlEpe], KaK 110 achaibTUPOBAHHON YJIU-

me. ITomyvas sHepruio 3a cyeT IPOIECCOB, YIIOMUHAB-

IUXCA BBIIIE, KJIeTKa MPUKPEIISETCS K BHEKIETOUHOMY

MAaTPUKCY, CBA3BIBASCH ¢ OeJIKAMU WHTerpuHAMU. Takoe

cBsi3piBate — (pokaabHble KoHTakThl (focal contacts) —

HOCUT JIOKQJIBHBIN U KPAaTKOBPEMEHHBIN XapaKTep.
Bnaromapsi  KOOpAMHMPOBAHHBIM — MOJIEKYJIIPHBIM

IpolleccaM  OCYIIECTBIISICTCS  CKOJb3IIee BUKEHHE.

Ero mampaBiienue onpeesigioT CUTHAJIbHbIE BelecTBa

BHeIIIHel cpejibl (XeMoTakcuc). Tak, JIEHKOIUT JIBUKET-

Cs1 HEIOCPEJICTBEHHO K OaKTepUH, TIOCKOJIbKY OHA BbIJle-

Jisier crienupuyHbie 6eKOBbIE MOJIEKYJIBI-ATTPAKTOPDI.

KopoTtko

]_II/ITOCKeJleT U KJI€TOYHasaA JUHaAMHUKa

DopMma 1 1eATENBHOCTh KJIETKH 3aBUCSAT OT JWHAMUYE-
CKHX 3JIEMEHTOB €€ CTPYKTYPbl. AKTHHOBbIE (DHITAMEHTHI
B OCHOBHOM PACIIOJIAralOTCSl HEMOCPEACTBEHHO TOJT T171a3-
Maruyeckoi memOpanoil. OHu To 06pas3yrTCs, TO CHOBA
pacnaaioTest Ha OT/EJIbHbIE MOJIEKYJIbI, OTIPEIEISs MOI-
BWJKHOCTb BCEU KJIETKU. IJTO CJIY>KUT TPEAOCHLIKON
1UtsT (DU3MOJIOTIYECKY 3HAYMMOTO TTEePEIBUIKEHIST KIIETOK
(Murpanun). 3HaYMTEIBHO 0OJIee TOJICThIE MHKPOTPY-
GOYKH TIPEICTABIISIOT COOOIT TI0JIblE TIUIMHPbI, KOTOPbIE
[IPU  KJIETOYHOM JIEJICHUM YIIOPSI0YMBAIOT TIOJIOKEHUE
XPOMOCOM U CIIOCOOCTBYIOT IEPEMEIIEHUIO BHYTPUKJIE-
TOYHBIX KOMIIOHEHTOB. MeXaHUYeCKyI0 CTabUIbHOCTD
KJIETOYHOTO sj[pa 00eCIIeUrBaET JiesKaIast Mojl SIIEPHOM
000JIOUKOIL TyCTasi CeTh MPOYHBIX NPOMEKYTOYHBIX (Hu-
JIAMEHTOB. 3a TpeziesiaMu sijipa 3TU (DUIAMEHTBI TSHYTCS
4yepes BCIO KIIETKY, IMOJIEPIKUBAS €€ CTPYKTYPY B CJIydae
pactsukenusi. K moBepxnoct (hUIaMeHTOB MTPUKPeTLIe-
HbI MOTOPHbIE OeJIKK (MHO3UH, TUHEUH I KUHE3HH); OHU
OTIOCPELYIOT JIOCTABKY OIPENEJeHHBIX MaTePUAIOB K CO-
OTBETCTBYIOIIUM yYacTKaM KJIETKH.
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C OCHOBaMM
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O10 $pyHAAMeHTanbHOE PYKOBOACTBO, 3HAKOMOE HE OOQHOMY MOKOJIEHMIO YuTaTe-
nen, HaNMcaHo LesbiM PAAOM aBTOPUTETHbIX YueHblX. OHO nepeunsgaBanocb bonee
30 pa3 Ha HEMELKOM 1 aHTTINNCKOM A3blKaXx.

B HacToAweM nsgaHum coBpemeHHble cBeaeHnA no (1)I/I3VIOJ'IOI'I/II/I YyesloBEKa N3J10Ke-
Hbl B ,D,OCTyI'IHOVI d)opme C MHOXeCTBOM IMNMOHATHbIX UBETHbIX VIﬂﬂIOCTpaLI,VIVI. basoBan
VIH(I)OpMaLI,VIﬂ no nNpegmMmeTy conpoBoOXAaeTCA OMUCaHneM KIMHNYECKUX CiydaeB

" I'IaTO(I)I/I3I/IOJ'IOFI/I‘-IeCKI/IX npoueccos, nexanx B OCHOBE pa3/inYHbIX 3aboneBaHu
yenoBekKa.

Ha MPOTAXEHNN MHOTUX AeCATUNETU AaHHbIN yqe6H|/||< Tyt noyeTHOW uenn —
roToBUTb CTYAEHTOB-MEQNKOB K UX OTBETCTBEHHOW pa60Te.

Ana ctyaeHToB 6MoNornyecknx U MeguUUHCKNUX cneumanbHoCTen, a Takke Gusmo-
noros 1 Bpaven. KHura 6yget nonesHa Takxe mMsyyaowmum 6nodpusnky, bnoxmmmio,
bapMaKkonorunio 1 NCUXonoruio.

Ha PYCCKOM A3blKe BbIXOOAUT B IBYX TOMaxX.

Kpamkoe codepxxaHue 1-20 moma
e O6wwan pusnonornsa KNeTkn
® /IHTerpatBHble GYHKLMN HEPBHOW CUCTEMDI
® Ousnonorua YyBcTB
® Perynauuna BereTaTuBHbIX GYyHKLMIA



