§ 11.5. CunanTuyeckaa nepemaya

Horma mMOysanCc pocruraer OKOHYAHHMA HepBHOrO BOJOKHA, OH
anbo npousBoRUT cBoe felicTBUe B HEPBHO-MLINIEYHOM, MUOHEBPAJb~
HOM CoeJMHeHUH, MHAYNUPYA MbINIeYHOe COKpamgenme, jufo mepe-
XOMUT Ha Apyroe HepBHOe BOiOKHO. VI B TOM, W B fpyroM cayuae
peanusyercd CHHAITHYecKAaa unepejada wumnynnca. Cupanc ecrb
$yErouonanpHEi  MeMeMOpaHHBIHE KOHTAaKT pABYX BO3OYIIMEIX
KJIeTOK.

CospeMennaa Ouosnorwa pacuomaraer Ooraroii umdopmammeil o
CHHANTHYeCKOH mepemade. JTH NAaHHbIE MOKA HEJOCTATOYHLI ANA IO-
CTPOeHHs MONEKYIAPHOH TEOpUHU, HO MO3BONANT HAMETHTL IYTH ee
"PasBUTHAL

Paccrosane Memy upecMHANTHYECKOH # NoctcHHANTHYECKOMR
MeMmOpaHaMu — CUHARTUYeckan weab — MoeT fnocturartk 15—20 gm,
B muoneBpannnom coequnenuu paspsis emie Gomxrue — mo S0— 100 am.
B 1o ke BpeMa cymecTByIOT CHHAICHI € CHIbHO cONMKEHHLIMH U
Jajke CAMBAIOIUMHUCA NPECHHANTHYSCKON W TOCTCAHANTHYECKOMN
MemOpanamu. CoOTBETCTBEeHHO peaNU3yIOTCA [BA THIA Iepemayd.
Hlpu Gonpmux menAx nepejadya ABIAETCA XHMUYECKOIl, IPH TeCHOM
HOHTAKTe BO3MOKHO TpsAMoe 3JIEKTpUYeCKoe BaamMoneiictBme. 3mech
Mbl PACCMOTPUM XMMUYECKYIO IIepeaatdy.

Ilpu xmMmdYeckoli mepemave HMUYALC, AOUIEAIMUH 70 OKOHYAHHA
BOJOKHA, BKINYAeT XNMHWYCCKMII MeXaHW3M, YCHIUBAIOI(HH DIEKTpH-
veckuit curnan. Takoii MexammsM COCTOMT B 0OCBOOOMIeHMH HEKOTO-
Poro BemecTBa, Xeduaropda, CAHTE3NPYeMOro M 33a1acaeMoro B Heps-

HBIX OKOHYAaHMAX, B ero penenonun CIIG]II/I(i)H‘IeCI{HMII ONeHTpaMu

MOCTCHHAITAYECKON MeMOpaHL M B M3MEHEHHN ee IPOHMIAaeMOCTH,
BelencTBHe Yero HOABNAETCA HOBHIM MMuynbe. Memmatopamm cuymar
npemne Beero ayeruaroaun (AX):
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# Opyrde pojcTBeHHEIe coepmueHnA. AX. KOHOEHTPHUPYeTCA B MY3bIphb+
KaxX npecwuHanTHYeCKHXx oKoHwamwmil. llpecumanrwaeckuil mexamuam
npencrapasaer coboit Heiipocekpemuio, T. e. ocBobGompmennme AX u3
nYy3LIpLKOB 10J fAeiicTBueM HepBHoro mmnyasca. Onenka umcna mo-
aekyn AX, BuIfjeigeMbIX Ha OfHH HMIYJLC, TAeT HECKOILKO MM~
JIMOHOB.

B nocrcmmanrmyeckoii MemOpame MHOHEBPAJLNOro COeTHHEHUA
ycTaHOBIeHA BBICOKAA KOHMEHTPAmusA ayeTusroaunscrepasvt (AX9) —

depmenra, karammaupyomero rugpoans AX. Ilokaszamo, 4ro pemen- .
TOPHBIM BEIIECTBOM ABIAETCA CHEeNMHAJbLHELL runpogobneii Gelok.

9ror Gemok 6uLT BeIienen u3 MeMOpan HepBHLIX okonvanuit. OH nmMe-
eT 6onpmioe cponctBo K AX W K ApPYTHM XOXWHDPrAYecKHM BeimecT-
Bam. Jle Pobepruc mpeamoun Mofenb OCTCUHANTHYECKOH MeMOpaHbI
(pmc. 11.22). B mem6pany BKmiOYeHBl JAHCKpPETHLIE DPEMENTOPHEHIO
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obmactu. DBexoxr-pementop, umemmuii ruapofoGHYI0 110BepXHOCTD,
IIPOXOJHUT CKBO3L JNUNHHLIE CIOM MeMOpambl M co3jaeT B Hell Ka-
waael, CTenkm Kanala o6pasoBaHbl YETHIPHMA MapalIedbLHLIMH MO-
nekynamn Oenka. AX9 npucyrcTByeT KaK OTjednbHad Mojeryna. AX
NPHCOEUHAETCA K AKTHBHOMY NEHTDY pemenTOopHOro Genka, pac-
DoJNoeHHOMY Ha ero BHemrHeit uoBepxmoctu. B pesyabrare

Dby pegemil:
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Pnc. 11.22. CxeMa MaKpPOMOJNEKYASIPHOH OPraHA3ANMK IOCTCHHANTAYIECKOR MeMG-
pansl o e Pobeprucy: JII — nunonporenn, @4 — pochaTaquIAROZATON

HpPHCOEIHHEHNA — CHIBHOr0 HOHHOTO B3aUMOEeHCTBHA — MPOUCXONAT
KOH(OpMANHOHHBIE M TPAHCHANHOHHEIE TpeBpamleHnd B MeMOpaxe,
OPHBOALOING K M3MEHeHUAM e WOHHOI IPOHNIAEMOCTH.

Ponr AX9 cocrour B ocmoBuoM B rujponmse AX. Ecaum 6m1 AX
He rHApONm30BajicA, OH Ouoxkupopan O0vf AXJ W cHHanTHYeCKasdA ne-
penaya npexkparmiaack Oni. Tak JeficTBYIOT KOHKYpeHTHBIe HHIHOM-
ropel AX9, B YaCTHOCTH, PACTHTENLHBIH A1 Kypape M ApyIrHe alka-
sonsp, COOTBETCTBEHHO GAOKHPYETCA MHHEPBAMUA MBI,

JxcnepMMeHTaNbHO MOKAa3aHo, 9T0 MejAwaTop — AX — fleiicTBU-
TeALAO NOBLIIMIaeT NPOHUAEMOCTh KOHIEBOH NJIAaCTUHHI MUOHeBpAasib-
noro coemupenusa ana umomoB Na*t m K* opgHospemenno u B opuiia-
Kopoii crenenn. Ha npommpmaemocts Kk momam Cl- AX me Bumder.
Inekrpuueckuil apderT Bo3felicTBNA mepefardnKa NoJ06GeH KpaTHoO-
BPEeMeHHOMY «IPOKONY» MeMOpaHb!.

Bepnemca B npecuranTtmueckyio oGaacTh. Jmelorca mamsbie, Wo-
KaspiBalOmMe, YTO BhijieseHme mpefonbmmX Nopmuid AX mpoucXogut
M B IOKOe, HE3aBHCAMO OT HepPBHOro HMuyabca. WUmnynbe odens
CHJILHO NOBHIIIAET HTY AKTHBHOCTH 3a BpemA mopanka 1 mc. Coom-
TapHaA mHelipocexkpenusa He oOGycioBieHa YTedkoil AX M3 HepBHBIX
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©OKoHuAHHI NyTeM cayuaitnoil muddysnu. Cronrammag meiipocerpe-
OHUA eCTh KBAHTORAHHOe ocBoGomaenme AX, UpH KOTOPOM MHOpIMM
AX BrIjenslOTCA B CAyUYalifible MOMEHTHI BpeMeHM O THIY «BCe
NAx HUYero» u3 JUCKPETHBIX TOYeK KOHNepoil memOpann axcona.
Benuunnpa «xsanta» AX ne 3aBucHT OT H3MeHenuil meMOpambt, caA-
3aHHBIX C HEPBHBIM UMNYJbLCcOM. MMuUyabe naMeHser B COTHUM THICAT
‘Pas BepOSTHOCTL BLIAETeHUA KBaHTA. lloTeninuan mocrcuuantuaieckoi
MeMOpanbl, ROBHHKAKINNI 1G], BANANNEM MEPBHOTO MMMYIbCA, CJia-
raercg m3 OOJLIIOrO YHCIA «MUHHATIOPHLIX HOTEHHHANOBY, CO3ja-
BaeMBIX oTfelbHbMHE mopuuaMu, «keastamimy AX, Hucno «kmanTtom»,
TYYACTBYIOIIHX B PEAKNUII B OJHOM MHOHEBPAJBLIIOM COEXMHEHUIL,
-3apment ot npucytersis Ca’t uw Mg®t: Ca** crumyanupyer cerpeiiuio
AX, Mg** ee unrubupyer.

JloxaszaHo, 4To Kampas peaxmusa HA HMOYJbC CNAraercs M3 [e-
Jioro upcna «ksautoBy AX, u 0ocBoOOMIEHIE OHOTO «KBAHTA» ecTh
<CO0BITIE € OYeHL Mauoii pepoArHOCTHIO (p < 1). Uncmo ummynncos,
B KOTOPHIX ocBoGo:aaercss z mopmuit («xpamros») AX, HOMMHO BhI-
pamartnca 3axonoM llyaccona

X

m
Px = =z e ™,
rpe £=0, 1, 2, ...— yncio mopuuit AX, m — cpejnee YHUCIO NOD-
nuit, ocrOGOMIaeMbIX ofuuM uUMOyiIbcoM. B mayuennofi cucreme
__ Cpenaas aMmanTyla peaginn _ 0,933 MB __ 233
- CpeiHdad aMIVINTYA3 CLIO.ITaHHBX LOTCHIUAI0B 0,4 MB U

Cosnrajepne BHYMCHCGHHEIX # HAOAIOMABIIIXCA 30Dauenuil p, OKa-
3ajochk mperocxomHbiM. B wacrmecru, cornackmo aakomy lIlyaccoma

Tjie h,— UHCIO HYJEBHIX peakmuil, parHOe B paccMaTpaBaeMoii ce-
pua 18, N — nonHoe uHc/0 HMIYALCOB, KOTupoe pasusuioch 198;

9
m=ln£=1n1——8=2,4
"o 13

BMECTO ONLITHOrO 3Hauenna 2.33.

«Hranutoanne» suinensemoro AX sacrasasier jAyMarh, YTo Heli-
‘pocexpennsa 1pefcraBnger coboil KOOLEPATHBHLI] MOJEKYIAPHBIL
‘Tponecc, K PpacCMOTPEHHIO KOTOPOI0 MOFKHO [Oj0iiTH HAa OCHOBRE
DIEKTPOHHO-KOH(OPMANHOKNIILIX B3anMojielcTBnii. Te ke ujgen mMoryr
OKA3aThCA MONE3NLIME i MNOHHMAHIUA OPHUPOARI BO3HHKHOBEHUHA
HOROTO HMIYJbCA B OTBeT ‘ma Bo3/eiicTRue mejaropa. llocTpoenne
-COOTBETCTBYOINNX KHHETHUECKuX Mojejell — sajada peaabHAdg, HO
MBI pacnonaraem IIOKa Hefgocratouncii nadopmanucii o MoJCKyJIAp-
HOI CTPYKType CHIAIITHYECKAX CHCTEM.

IlpoGaeMbr cmHANITIIMECKOfi Iepenays CBA3AHLL € HCCNEJOBANHEM
HEHPOHHHIX CeTel, MOCPEJCTBOM KOTOPHEIX MoOJenApyeTca BBLICINAA
HeppHAA AeATeNbHOCTL, CymectRyouiie MoOfenad IMelOT MareMaTH-
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yeckuil, Ho He (PU3NIECKHHR XapaKTep, TAK KAaK MBI He pacHojaraeM
eme J0CTATOUHBIMHA 3HAHUAMH 00 3THX ABICHHAX.

Hapsaxy ¢ AX nssecTHB m jppyrne HeiipoMenmaroph. TawoBRIMH
SBJAKTCA AAPEHANHH, HOPAApeHAJWH, [oaMHH H HEKOTOpPHE OpY-
rue Bemecrtsa. llocae cpaspiBanma AX ¢ penentopoM GTKPHIBAIOTCA

Cunmes
Pme. 11.23. Cxema obpa- &/
sopaaia HAM®P B cuHan- BoicBudonCenue
cax HoCle BBICBOGOMIe- 7 2117 Adewunamyuxnasa|
mna  Jodavnna  (4A): AA - peyenmop
JAASC — podaMprHIPrU-
weckuit cpuane, CI]— ¢
CHHANTHYecKas edL, “ Jarbam
PH — penentopuniit Heii-
pox LA - pguenmop -
bz AderHunumuurnasa 4
PH
AT® YAMD

MOHHbIE KaHAJIbL, Yepe3 KOTOpbie MoHB Na* BXOfAT B RIETKY, a8 HOHHI
K* n3 nee oixogsar. Hekoroprie pnpyrue HeiipoMennmaTopel He H3-
MEHAIOT IOHHBIE MOTOKH, a AKTHBHPYIOT AJEHINIATIUKIAZY, CBA3AH-
uyio ¢ uembOpanoii. Ilox pgeficremem sroro (epmenra obpasyerca
nurinveckans AM®D, =xoropas axrmsupyer upoTemmkumaszy. Ha
puc. 11.23 monasama cxema o6pazopanms nAM® B mocr- m mpecn-
HaNTHUYECKHX YYacTKaxX nociae BBiCBODOKjeHMA JofhaMmHa, Npeaio-
mennaa Haramcomom (1977).

Hodamin

CH,—CH,~NH,

HrpaeT BasKHYI0 POJAb B (PU3MOJOFHM MO3Ta, €ro OTCYTCTBHE HPHBO-
auT % Gonesuu [lapkmucona. B ro ske BpeMs HMEIOTCA NpeNOIOAe-
HIA 0 cBA3m mH3o(peHdn ¢ m3GmTOUHBIM obpasopanmem JodaMHHA.

IlpoGaemp CHHAITIUECKO! TNepefavyd CBA3AHBL € HCCHEOBAHHEM
HelipOHHBIX ceTeH, NOCPeJCTBOM KOTOPHIX MOJEJHpyeTca BhICINAA
ueppHan gesrenbuocTh., CyliecTByOIHe MOAEIH HMEIOT NpEUMy-
MeCTBEHHO MAaTEMATHIECKHH Xapakrep.

B to e BpeMsa B mociegHWE TOALl H3 MO3ra HO3BOHOYHHIX OBLIH
BLITIE;ICHBI KGPOTKIE NMEnTHb — 3HKedasutbl 1 aHJop@unsl, Arpaio-
mue poiar HeHPOMEeANaTOpOB HMIM HEHPOTOpMOHOB, BIHAIIMUX HA
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arRTEBHEOCTH HelipoEoB. Qopmyna Mer-onredannna
Tnp — T'na — I'nu — ®en — MeT.

B Jleit-opredanune Ha MecTe MeTHOHNHA HAXOAHTCS JeHrHH.

N3 meiiponos rmnoranamyca Oblmu BHIeeHE Apyrue MNelTHIEL,
OKAsHIBAOINHe CTHMYJHpPYOIlee WINM HHrHOHpYIOIlee jelicTBHe Ha
HeHpOHB. JTH TaK HasLBaeMble peAlaUH2-BAKTOpLL UHAYNUPYIOT
obpasopammne BTOporo mocpeganka tAM®.

Jlanppeiiimee uaydYenne CHHANTHYECKON Mepeavyd M .XHMHYECKAX
BoajeficTBHUIT HA HEPBHEIE KICTKH o0emaer BO3MOKHOCTL MOCTPOSHHSH
MOJICKYJNAPHON Teopnu BhkicIlell HepBHOH Jeartenpnoctd. Ilora wrto
MBI Tawko# Teopmell He pacrmojaraeM H He HMeeM peanbHBIX Mpej-
CTaBJIeHN O OPUpOJe MAMATH M MBIOUICHUA.



