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HepBHasa cuctema

ComaTtunyeckas BeretatTuBHas

CoBOKYyNHOCTb alphepeHTHbIX OTaen, perynupyoLwmin AesTenbHOCTb

M 3PPEPEHTHBIX HEPBHbIX BHYTPEHHNX OPraHoB, »Kere3 BHYTPEHHEN U
BOJTOKOH, MHHEPBUPYHOLLINX BHELLUHEN cekpeLunmn, KPOBEHOCHbIX U
CKeneTHble MblLLLbI nMmdaTryecKnx cocyaos.
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Puc. 16.1. Crpoenne nepudepuyeckoil BereTaTnsHON HEPBHOM CHCTEMBI, MHTEHCHBHO OKPAWEHHLIE NUHWK - Npera’rnna-
HapHbLie BONOKHA, bonee cBETNbIe NUHWK — NDCTTaHITMOHAPHBI8 BONOKHA. CUMRaTHyecKan UHHEpBAaLMA COCYAOB, NOTOBBIX
HENS3 W MbiluL, NOAHMMAIOLLNX BOSIOCH, HE NOKalaWa



OEHOPUTBI ACTPOUMT ONMIroAEHAOPOLY
55 AKCOH




Tpyne: Kaxana u ero y4eHHKOB
(depuanno ne Kacrpo, JlopenTe e
Ho., ®. Tenso u ap.), a Takxe JleHo-
nieka, Ban I'exyxteHa, Pernmuyca,
Kennukepa, JISHTIM B APYTUX JOKa-
3a7M CrpaBeInBOCTh HEHPOHHOMN
MOJIENTH OPraHH3aldHd HEPBHOM CHUC-

Benuknuit Hcnauckuil rucronor PaMoH-
n-Kaxans, naypeat Hobenesckol npe-
MHH., OCHOBOTNONOMXKHWK COBPEMEHHOH
HEBPOJOrHM, CO3JaTellb HEHPOHHOH
Teopun. Ero Tpymbel HE TOJABKO pPEBO-
NOMUOHM3HPOBANTH yuyeHHe 00 OpraHu-
JAIMH HEPBHOH CHCTEMbI, HO H TMO3BO-
JIMJIM HA HOBOM OCHOBE Npeodpa3oBaTh
NCHXHATPHIO U NPEACTABICHHUA O MEXa-
HU3IMAX HEPBHLIX Done3HeH.




Puc. 1.5. Cxemsl Kaxans, ykassiBaiomnme HaNpaBjiC¢HHE NEPeHOCAa CHNHAIOB B HEPB
HBIX KJICTKA4X H B HCPBHbIX CETAX B COOTBETCTBHH € “3aKOHOM NHHAMHYECKOH NMoOJis-
pHU3aun’,

A — TNanurnui 6ecno3BoHOYMHOTO, 5 — Mmosxkeyok. ITo Kaxanio.

B 1891 r. C. PamoH-n-Kaxanb yctaHOBUN 3aKOH AMHaAMMUYeCKOW nonapusauuu
HEPBHOU KIEeTKU: HEepPBHbIA UMMNYNbC NepeMellaeTcA NO KIreTke U ee
OTPOCTKaM Bcerga B OAHOM HarnpaBrieHUM: OeHOPUT —> Terlo KNeTku —>
akcoH. B Tom e rogy Hemeukuin uccnenosartens B. Banbgenep HasBan HEPBHYIO
KIETKY CO BCEMW €€ OTPOCTKaMM «HEWPOH» W OKOHYaTeNnbHO copmMynupoBarn

HEMPOHHYIO TEOPUIO ee CTPOEHMS.
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Dendrite
Ha BeTo4ykax geHaputa ecTb BbIPOCTbl —

LWMNMUKN.

Spine neck

\

Spine head




1 — coma (Teno) HeMpoHa,;

2 — geHapur;

3 — Teno LLiBaHOBCKOW KNETKMU;

4 — MNENUHU3NPOBAHHbLIN aKCOH,;
S — KonnaTepanb akCoHa;

6 — TepMUHarib aKkCoHa;

{ — AKCOHHbIN XONMUK;

8 — cuHancbl Ha Terie HeupoHa
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A 2 MTOXOHAPHA R

7 L)epoXOBaTMH SHAONNAIMATHYE CHUHN PETHHYAYAM

12

i ] b .

Tero wefipoha comepXuT OOLIMA 008 BCEX XKNETOK reHeTHYECKH i MaTepran
H CHOXHbIE MeTafonuyeckHi anmapar. OoHAKO B OTAHYHE OT GONBLIHHCTBEA DPYIrHX
KJIETOX HEHPOHBI TTOCHE 3aBeplUeHHs 3MOPHOHANBLHOrO mNepnoaa He DeMATCA; HC-
XOOHbIH MX 3aNMAC NOKEH CAYXKHThL B TEY4EHHE BCeit HIHK opravusma Ot Tena kner-
KH OTXOQHT HECKONBLKO ACHAPHTOB H OAHH akcoH. Teno kneTkH W OeHAPHTHI OOXPhi-
Tht CHHAMCaAMH — GRAtIKoOGPazHEIMH CTRYKTY PaMK, uepes KOTOPbIE MOCTYRACT HHGpOp-
MAEHA OT OPY¥rHX HEHPOHOB. MHTOXOHAPMM cHaBGxaloT KJ1eTRY DsHepruci, benxu
CHHTE3HPYIOTCA Ha HAONMAAIMATHYECKOM PeTHKYNyme. TpaHCcnopTHas cHcTeMa nepe-
MetuaeT GesJkn W Apyrue BeLWECTBAa OT TeNa KASTKH K TemM MeCcTaM, Tiae oHu
TPEDYIOTCH.



BrexknerouHoe IIPOCTPAHCTBO

i "
TIMKOIIPOTEHH WNOHHBbIN KaHan

LleHTpansHas
nopa

QochomIHyIE

BopoTta

PO
. W

Berxn



1 — HapyxHas
MUTOXOHApPWanbHaa membpaHa; 2
— BHYTPEHHSAS
MUTOXOHApManbHas membpaHa; 3
— KpUCTbI; 4 —
MUTOXOHApPUaNbHbIN MaTPUKC.




Cneuundunyeckmumm obpasoBaHUSIMN HEPBHOW KINETKU ABNAKOTCA TUTPOUAHOE
BELWECTBO N Henpodmbpunnel. TurpongHoe BeLlecTso, nnn Bewectso Hucena
HaxoOUTCHA B Terle HePBHOM KINMETKN 1 B OCHOBaHUSAX AeHAPUTOB, B aKkCOHaX He
obHapyxuBaetcs. pn nccnegosaHnm B CBETOBOM MUKPOCKOME TUrpoua BbiABNSETCS
B BUAe rmblOOK unu 3epeH. KpynHble rmblbky npuaaoT untonnasme NATHUCTLIN BUA
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JHAONNA3MATHYECKHA
PETHKYNYM

RenppuTel CuHanTuyeckas

CuHanTuveckne
Ny3bIPLKK
CuHanTuyeckas

onAwxa
[nuanbHble

Tensua

Hucens Komnnekc

Fonbaxu
Anpo ‘
HewpodhunamenTsi B
¥ MMKPOTPYGOYKM

fAnepHas

Anpbiwko

Komnnekc

Anpbiwko

InuanbHas
KneTka

B HEPBHbLIX KJTIETKAX XOPOLUO pa3BUT KOMMJIEKC MNonboxu.
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Muxpodwmnamenmr

B HenpoHax passuTa ceTb PUOPUNNSPHBIX CTPYKTYP — MUKPOTPYOOUEK 1
HenpodunameHToB. OHM 06pa3ylOT B UNTOMIA3ME CINOXHYI0 TPEXMEPHYIO
OMOPHO-COKPATUTESTbHYIO CETb, UrPatOLLYIO BaXKHY0 POSb B (PYHKLMOHMPOBAHUM
HerpoHa 1 TpaHCMNopTe BELWECTB BHYTPU KITETKN U MO €€ OTPOCTKaM.



OcHoBHOM TPpaHCNOPT BeLWeCTB B HEPBHbLIX KIETKAX OCYLLECTBITAETCA NO aKCOHY U
Ha3blBa€TCA aKCOHHbIM TPAHCMNOPTOM.
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OeHapUTHBIE OKOHMaHUA

Cyeon gesapuara’

PHY

Oenapmr

Teno Knerkm

/ AKCOMHBIN

XOnmnK Tr

J—

Hawansrbim
CETMEHT

HeMHUeENMHMIWPOBaHHbIW
AKCOH
MuenuruampoaaH s

aKCoH

AKCOHHbIE OKOHYaHWA

Purc. 4.2. Cxemrl yacted Heitpona. Hefipon (oxkpamensnii no Ioabiazxku wap BHYT=-
PHKJIETOYHOH HHBEKIHeH KpacuTeJeil), NoKasaHibii B NEHTPEe, OKpy»XeH cXxema-

MH, HAMIOCTPHPYIOUIHMH YIAbBTPACTPYKTYPY PasJHuYHBIX ero uacTeil. 3P — sngo-
naasMatHyeckHii petHkyaym; TI' — reabue Toapamu; CH — cy6eranumus Hucceas;

MT — MEKpoTpyOouka;  ud — ueifipoduiaamenrt; pHY — pHOOHYKJIEONPOTEHHOBLIE"
YACTHILBI; Ia — IHNTUKOBBIH annapar; I — Ny3blpbKH, M — MHTOXOHApHA. (Shep-

herd, 1979.)
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Puc. 4.12. Axconubfi TpaHCOOPT, €ro OTHOWEHHe K CHHTE3Y MNeNTHIOB B Teaer
KJeTKH H HX BHIXOAY H3 oxoHuamnui (Mains et al, in: Gainer, Brownstein, 1981).
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HENPOHDI

BepeTeHo-

3epHUCTbIe nupaMmunaHbie 3Be3gyartble
obpa3Hble

Puc. 4.5. Knaccudmkauus HeMpoHoB No Gpopme Tena:

1 — aBe3apuaTbie HeMpoHb! (MOTOHEMPOHL! CNUHHOIO Mo3ra); 2 — WapoBuaHbie
HeWMpOoHb! (Y4YBCTBUTENbHbIE HEMPOHL CNMHHOMOSrOBbLIX yanos); 3 — nupamuaHecie
KneTku (kopa 6onbIWMX NoAyLIapHit); 4 — rPpYWeBnAHbLIe KNeTKN (KneTku MypkuHbe

Mo3xXeuka); 5 — sepeTeHoobpasHbie K1eTku (Kopa 6oNbLWKNX ONYyWaPUA)



HENPOHDI

HEeNPOHDI

nceBAOYHU- 6 MYnbTH-
MNonspHbIe
YHUNONSPHbIE HonApHL P nonsipHble

Puc. 4.6. Knaccudukaums HelipoHOB No KosmyecTay OTPOCTKOB:
1 -— BunNonapHLIe HEMPOHBI; 2 — NCEBAOCYHUNONAPHBIE HEMPOHBI:
3 — MYNLTUNONSPHLIE HEMPOHbLI!



OCHOBHbI€ TUMNbl HEMPOHOB:
1 - YHUNONAPHbLIN; 2 - BUNONSPHbLIN;
3 — NCeBOOYHUNONAPHBLIN; 4 — MYNLTUMONAPHBLIN.



[ HEUPOHbI }

acdpepeHTHbIe adpchepeHTHbIe accoumaTuBHbIe
(ywyBCTBUTESIbHbIE) (aBuraTtenbHbIe) (BcTaBOYHbIE)
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Hewnpornuga

OEHOPUTHI ACTPOUMT ONUroaEHAaPOLY
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PasnunyHble Tvnbl rmuanbHblX knetok LIHC:
1 - kanunnsap;

2 — pnbpo3bIt acTPOUMUT;

3 - npoTtonsiasamaTU4ECKUNA acTPOLMT;

4 — MyKpornuarnbHas KneTka;

5 - KOHTYpP HENPOHa,;

6 - aneHAUMHbIE KNETKN BbICTUNKU
KenyaovkoB mMo3ra




AcTpouuTsl

AAQPO TENO HEWPOHA OKOHYAHMA AKCOHA

AcTpouuTsl



OnurogeHapounTbl




HemmenuHnanposaHHan
OAMHOYHAA rMWankHan obonouka
¥ DEeCNO3IBOHONHBLIX M NOIBOHOMHBIX

HemuenuwHmanposaHHbie
PLIXNbIE MNMANbHbIE CKNaKK

y BeCcnO3BOHOMHLIX

MuenmunanposaHHsie BONOKHA
@ B LEHTPaNbHOM HEPBHOW CUCTeMme

NO3IBOHOYHbBIX

MuenmumnanpoBaHHbie
NAOTHLIE MMWaNnbHbIe CKNAN KK
Y NO3BOHOMHbLIX

Puc. 4.15. OGonoukH nepsa. A. OOHHOMHAT TTHAJIBHAS KJeTKd, OKpYIXKdwllas
TOHKHE HepBHbIe BOJIOKHA. B. PhiXxable riuHaasubie obosouxkn. B. [InoTHas ranaib-
Hasi obonouka, oOpasyomasi mueand. I IlpocTpancrBeHnbie OTHOUIEHHS MEMHKIAY
FAHAJLHON KJETKOH, MHEJHHOBBIMH CKJaJKaMH BOKDPYT HEPBHOTO BOJOKHA H Hepe-
xBaTtom PanBee. (Bunge, 1968.) ‘



Puc. 11. MemBpana rmuanbHOM KASTKH MHOTOKPATHO 00epHYyTa BOKPYr aKcoHa, Kak 310
BHJTHO Ha 3JIEKTPOHHOH MUKpothoTorpaduH nomepeyHoro cpesa HeppHoro BoJaokHa. Takas
MCMﬁpaHﬂ COCTOMT H3 MHCJIHHA, KOTOpri‘I YCKOPAET NPOBECICHHE HCPBHBIX MMITYJIBCOB,
[MOBBIUAA COMPOTHBICHUE W YMCHBIUIAA EMKOCTE MEKIY BHYTPCHHOCTHIO aKCOHA U
OKPYXAIOUMM NMPOCTPaHCTBOM. B akcone BU/HB! (B NONEpeyHOM CeYeHHH) OPraHenibl,
HA3BIBAEMBIC MUKPOTPYDOUKAMM.



HemunenuHuinmpoeaHHoe
BONOKHO

KneTK HHH ‘, /

OeHapuThl

QrnurofgeHapornua S
i MuenmHnanposaHHoOe

BONOKHO

Puc. 1. CtpoeHune HEMpPOHOB, KNeTOoK rMmunu 1 06onovyexk oTPoCTKOB HEPBHbIX KNeToK. B ueHTpans-
HOW HEepPBHOW cucTeme (PyHKLWMK LLBAHHOBCKNX KNETOK BbINONHAST ONMrogeHapornmns.



Puc. 1.9. Paznusie THILI HERPOITOTHH.

A — npoTOMIAZMATHYMECKNE acTpOUNTEL; 5 ~ hruOpO3HBLIC ACTPOURTEL B
rogeHppounTsl. [lo Rio-Hortega, 1975.

— MEKporauM; ['— onu-



CuHanc







CTpoeHune cuHanca:
1 — aKCOH NnpecnHanTU4ecKkoro HEMPOHa; 2 — MUKPOTPYOOUKU; 3 — CUHANTUYECKUN
ny3blpeK (Be3nkyrna); 4 — cnHanTuyeckasa wenb; 5 — geHapuT NoCTCUHaNTUYEeCcKoro
HENPOHa; 6 — peuenTop ANna meguartopa; 7 — nocTtcuHanTuyeckast MembpaHa; 8 —
npecuHanTnyeckas MembpaHa; 9 — MUToxoHapuA
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MeauaTop BLIASNSETCS B IHETh CHHANTHYECKOTO KOHTAKTA MCKAY HAWPOHAMH M3
Ny3BIPEKOB, KOTOPhIE CIAHBAIOTCA © npecuBanTHYecKO i meMOpaHoO#d AKCOHA M PACKpbi-
BAIOTCA; 3TOT MPOLECC HA3BAH 3KIOHHTOIOM. Ha nanmnofi 2JeKTPOHHOK MHKPOHOTO-
rpadgmu HEPBHO-MLILIEYHOTO CMHANCA NACYLIKA My3LIPEKH AKCOHHOIO OKOHYAHMUSA 3a-
neyaT/AeHEl B MOMEHT BBICBOOOMKACHAS AUSTHIXOIMHA mukpodoTorpadus noiyucHa
XoH3epom. "

CHHANTHUSCKWE Ny3abipDbKK

A TR KSR RS S TR AN

¥ -~ -

MocTeuHanTHHecKan memGpana

CunanTHueckue nyssipbKH TPYTIIHPYIOTCA BOIH3M np::cunan-m-aecxoﬁ memOpanni. Ha
cxeMe TIoKA3dHbI HPCJJHOHOKHTCJIBHLIG cTrajamuu FKIONNTO3IA, 3anoJIHEHHBIC nNy3biPbKH
JRUAKYTCHA K CcHHANTHYECKON 1menu, CIIMBArTCA © MeMOpaHOH, BBIACHAIOT COACPXKHU-
MOE, 4 3aTeM’ BHOBh OTHCIAOTCA OT MeMBpausl, BOCCTAHABINBAIOT cBOIO topmy
M 2AM0OJTHSHIICA MEAHATOPOM.
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Cunantuyeckui nyaeiper Cunantonop

Puc. 56. Crpoenne xumHueckoro cHHamnca. A. Cxema npoctoro kontakta (Akert
et al, 1972). Bb. Cxema nanacTHHuaroro cHHanca (B MeTaTopakKaJbHOM TIaHTVIHH
'rapahana) (Wood et al., 1977).
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(a) An electrical synapse {b) Gap junctions

B anekTpunyeckux cuHancax 4acTto BCTPe4atTCs CMHaNTUYECKUE NMy3blPbKU, Kak B
npe-, Tak U B MOCTCMHANTUYECKNX OKOHYAHUSAX, UMK Ke C 06enx CTOPOH.
[My3bIpbkM MOTYT CYXXUTb ANsi NepeHoca TPoU4eCcKknx BeLLECTB.



Puc. 5.5. CxeMa meaenoro KoHutakra (saexTpuueckoro cunamnca). Kanaawsr oGecne-
YHBAIOT BOAMOMKHOCTL MeXEJeToyHoro o0MeHa HH3KOMOJI@KYJASPHBIMH BellecTBa-
MH H SJEKTPHUYECKYIO ¢BA3b. HeKkoTopble H3 TaKHWX COeIHHEeHHH TIPOBOAAT TOK
TOABKO B OAHOM Hanpapiaenun («ponpaMurenus»), CTeHKH KaHaJNOB COCTOAT H3
UrecTH nap OGeNKOBEIX C¢YOBLEAHHHL, KOTOpHe NPOHH3LIBAIOT JABOHWHOH JNHNHIAHBIA
caoil Kamaoill naasmarHyeckofi mMeMOpansl. 3-3a Haguuus 3azopa Memay memO-
pPAHAMH BHEKJETOUYHBE BeIleCcTBa MOTrYT TNPOXOAHTe Mexnay kavanamu. (Makows-

ki et al., 1977.)

o e
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MPECHHANTIMHECKOE OKOHYAHKME
(TEPMIMHATIBHASA BAALLKA)

b

=
N
AKCOH
AKCOHHbBIA MPECHMHAMNTIMHECK OE
" COMA  KOMMKIK OKOI IHAl IMC
AEHAPAT == CcuHANC

CuHance Ha HepoHe. A AKCO-AeHOPWTHEIA CKMHAMNC.

B AKCO-COMATMHECKMIA CMHAMNC.

B MpokckmaneHbIA aKCO-a KCOHHLIM CUHAMNC - 00LIYHO TOPMOSHOM 7
[ AMCTanbHBIM 8KCO-a8KCOHHLIM CMHANC, KOTOPLIM Bceraa OuiraeT }_ Synapse

TOPMOSZHBIM - (MpecHarmmM4yecKoe TOPMOXEHWE) .
(Schmidt A.F., Thews Q., "Human Physiology", 1983.) Posfsynapﬁc
terminals
Dendrite
’ N
\, Presynaptic

terminals
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TopMO3HBIA CHHANC _%
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AHKCOH

CyHarcel HA. TAMPMHOM HOHMDOEE B TQIIOBHOM MOZIY SIBJBIEOTCST JTHOO BOZOVKRAFOLMMIL JTHOO TODMOZHBLIVEL B
3AaBHICHIMOCTH OT THIA BBLICTIFOLIETOCS B HHX Meparona OHM pasaroTest MODMOIONMCCKI 101 YICKTDOHHBIM
MHKDOCKONOM 151 BO3OV>KIAFOIIMX CHHAINCOB XAPAKTCPHBI CAEPHUCCKHC TTY3BIDHMI M CITIOIHOC VTOJIIICHHC
MOCTCHHAITTMHYCCKOM MEMODAHBL a 1 TODMOBHBIX-VITIOLLCHHBIC ITV3BIDEKM M HCECITIOHHOC VIOILLIEHHC
veMODaHb! CHHANCHI MOYKHO TAKKE KIacCH(MLMDOBAaTh 10 HUX MNAOIGKEHUFO HA TIOBEDXHOCTH BOCTIDHHUMAFOLLETC
HODOHS-HA TorE KITETK. HA CIBQTIE W <AIMITMKS TCHIDUTA. TN HA AKCOHE



HepBHoe BonokHo (neurofibra) — aTo 0TpoCTOK HEMpOHA. HepBHbIE BONOKHA COCTaBNSAOT
nepudepnyeckyto HepBHYLO cuctemy u nposogsawme nytn B LIHC.
HunameTtp HepBHOro BosiokHa — ot 0,5 go 1700 MKM, onuHa MoXeT npesbiwaTtb 1 M.

[TonepeyHble cpesbl HEPBHOIO
BOJSTOKHA Ha pasHbIX 3Tanax npouecca
ero MmmenuHusaumm (a, 6, B — crtagum
doopMmnpoBaHUA MUENTMHOBOW
000noyKN).
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