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KJiieTouHbI€ 371€MEHTHI HEPBHOM
TKaH!



BHOJIOMHYECKHE ®YHKIIHH MEMEPAH
OTTPAHIYHTE AHHBOE 0T HEJKHBOIO
OPIaHIBOBATH BHYTPH KMETKH KOMIAPTMEHTHI C Pa3 HYHEIMH CBOHCTBAMH
KOHTPO/IHPOBATh NPOHHKHOBEKEHE B XBTKY H BBIX0J I3 Hee MeTa0o/HTOB
CITYAHTD 32NACOM PAZA GHONOTHYECKH AKTHBHLIX CORTUHRHHH (APAXHAOHATA, XONeCTepHEA)
PearHpOBATh Ha BHRIIHKE CHTHAMEI ~ PEIPTTOPE!, TPAHCQOPMALHA CHTHANOB

C03%aTh IHApodoOHym cpefy AA JalHTEI THIPoGoOHELX OeNKoB HolecreBHHA HX §yHKIMHH
00eCneyHTE HHCTPYMEHT KOHTPOMA 3a dyrKimeit Memipamrex Gerop



MoJiekyJasipHOe CTPOeHHEe MeMOPaHbl HEPBHOM KJIETKH
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HapyXHas CTOpoHa
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BHYTPEHHAR CTOPOHA

CxeMa pacopeieIeHus 3apsa0B [0 Pa3HbIe CTOPOHBI MEMOpaHbI
BO30yJIMMOM KJIETKH B CIIOKOMHOM COCTOSIHUH M IPH BO3HUKHOBECHUU
HOTEHIIMAJIa 1EUCTBUSL.
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OBUKEHVE NOTOKA MHbOPMaLUK MO HENPOHY

aKCOHbl ApYyrux HEMPOHOB
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HEMPOHOB

Mitral cell from olfactory bulb

Ganglion cell

Pyramidal cell from cortex
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Motor neuron from spinal cord
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Knaccudpukaymsa HEMpPOHOB

PyHKLUUOHANbHasA
« TopMo3sHble, BO3OYXaatoLwme HENPOHDI
« [lpuHUMNNanbHble HENPOHbI, UHTEPHENPOHBI NPAMON U oBpaTHOW CBA3NU

LiMMyHOUUTOXMMUYECKas
« [nytamatepruyeckue, FTAMKeprudeckune — no HempomeguaTopy
« [lo kanbuuI-cBA3bIBaOWLMM Benkam

Mopdonoruyeckasn
*  YHUnonsipHble, OunonspHble, MynTUNONAPHbIE
* [MnpamugHble KNeTKU, rpaHynapHbIe KNETKU, KOpP3HYaTble KNeTKu
« LUunukoBble N HELUMMNNKOBbIE HENPOHDI

Buodunsnyeckasn
« [lo nopory reHepauumn NoTeHUManNoB AeNCTBUSA
« [lo akkomogauum nopora NOTEHUMANoB AENCTBUSA U YacToTe pas3pasaoB

[Noxoxas Knaccugbukayus ucronb3yemcs u ons anuu
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[lepengava MHPOpMaLMM B MO3re




OCHOBHbIE TUMNblI B3aUMOAENCTBUSA MeEXAY K/NNETKaMn MO03ra

Tuneil cuzHanos

«  OnekTpuyeckun curHan (noteHuman AeNCTBUSA, NOCTCUHANTUYECKNI
noTeHumnan)

«  XUMUYecKuit curHan (M3MeHeHUss MOHHOro cocTaBa, HelponepeaaTyuKu,
HelpoMoAYNATOpPbI)




Ip eCHHAIIC 35 CuHanTuyeckas wenb

IMOCTCHHAIIC

~ JNEeKTPUYECKNUN cCUHanc

MapodunesHbin Kasan

— lMpecuHanc NMoctcuHanc

20 MHanTU4Yeckas
AKTVUBHaA 30Ha (AZ) ra, - ChHa eckas wenb

MocTeuHanTuyeckas
nnotHocTtk (PSD)

XMMUYECKUU CUHANC =<

Beaukynbl ¢ .
HelpoMeauaTopom Benku knetouyHon agresnu




OCHOBHOM NPUHUMN CUHANTUYECKOU Nepenayu

MXOR, § ___, Bxoakambuuau . OTKpbITME NUraHa-3aBUCUMBIX
TeHUMana geicTens BbICBOGOXAEHWE MOHHBIX KaHAMOB (PELenTOpoR
3KCOHANbHYI0 TEpMUHANb XMMUYECKOro NepefaTymka

Postsyna,
cell

Action potential Ca®* entry causes Channels open,
invades nerve vesicle fusnon and Na* enters and
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Heunponepenoatymku
(HeMpoTpaHCMUTTEPDbI)

* AUETUNXONuH

- HopagpeHanuH
« CepoToHUH

« [lodamuH

« [ NnunH

* y—aMUHOMacnsaHas
kncnota (' AMK)

« [nyTamar
 [lenTnabl
« Okcug azoTa



YCTPOUCTBO CUMHANTUYECKOU BE3UKY /b

MepBbie OTKpPbITLIE BeNKU CUHANTUYECKOW BEe3UKYIbI:
cuHancwuH |, cmHanTodpusnH n cmHanto6pesuH (VAMP1)

(o]
Synaptotagmin

Cysteine-string protein

.......

Synapsin |

------

Proton pump

ATP

.

Vesicle lumen

s PasRe
-
-

ADP.
+Pj

sv2
Transmitter

transportears

Cytoplasm

CuHancuH cBa3blBaeT
Be3UKYyIy C aKTUHOBbIM
LUNTOCKESIETOM

[TpOMOHHbIU Hacoc
OKUCISIET NpocBeT
BE3UKYIbl U cO3aaeT
rpagveHT Ans 3arpysku
HerponepeaaTymka

CuHanmomazmMuH
CBA3bIBAETCH C KanbLnem u
docchonunmngamm

CuHanmobpesuH
CBA3bIBAET CUHTAKCUH

PyHKkUuMn SV2 u
cuHanmogu3uHa He
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SNARE

SNARE — rnaBHbI KOMMOHEHT MexaHu3ama CrIMAHNSA CUHaNTUYeCKon
BE3UKYIbl C MEMOpaHON.

CocTouUT U3 3 cMHaNTU4YeckKnx Oenkos:
— CuHantobpeBunHa
— CuHTakcuHa
— SNAP-25 (6enok npecuHanTu4eckomn nnasmatndeckomn membpaHbl)

Bernkn hopMUpyoT KpanHe cTabunbHbI KOMMMEKC (BblaenseTcs us
MO3ra npu BbiCOKOAEHATYPUPYHOLLINX YCIOBUAX)

SNARE cBasbiBaeT cMHanTUYECKYO BE3UKYY C MpecuHanTU4eCcKkon
MembpaHou
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SNARE n pencreme TOKCUMHOB

Botulinum toxins
B, D, F & G, Tetanus toxin

~ Botulinum toxins
SNARE complex & x : A&E

Cytoplasm

......................................................

-----------------------------------------------------

Extracellular space

BYTYNOTOKCMH 1 CTONBHAYHbIN TOKCKH (TETEHOCNasMIH) — npoTeasbl
‘paspesarowme” 6enkn SNARE komnnekca
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Mopdonorusa: Yerbipex4yacTHbIX CUHANC

1. MNpecuHanTuyeckas
TEPMUHarb akCoHa —
crneunanmnsnpoBaHHoe
aKcoHarnbHoe
pacLUMpeHne

2. CnHanTuyeckas Wwenb

4. Actpouut |

3. MNocTCcuHanTu4ecku
annapat
nocTcUHanTUu4eckoe

ynroTHeHue, WNnnK n 1.4.

» X -

g I Astrocyte process
~N N




NOHOTpPOMHbIE pPeLUeENnTOpbI

Receptor Pore
Transmitter %

Effector
function

Channel

alulr side




MeTtaboTponHble peuenTopsbl

Receptor
Transmitter

LI
\ A
\ » *G-Protein
1 \ Adenylyl N —
% 5 cyclase _ &
% \ v cAMP

\ kinase

Extracellular side

Gytoplasmic side



BOBGY)K,D,GHMG M TOPMOXeEeHWE

Bo3byxdaruwee cobbimue — cobbiTe NoBbILLAKLLEE
BEPOATHOCTb pacnpoCcTpaHeHWA cUrHana
BMNCT, so3dy:xaarolwmmn NocTCUHaANTUYECKWUIA TOK, MNOBbILaeT

BEPOATHOCTE BOSHUKHOBEHWA TOKA OelCTBMA B NOCTCUHANTUYECKON
KneTke

Topmo3sHoe cobbimue — coBbITUE CHUXaILLEE BEPOATHOCTD
pacrnpocTpaHeHus curHana

TACT, TOPpMO3HBIM NOCTCUHANTUYECKUIA TOK, CHXKAeT BEPOATHOCTb
BO3HWUKHOBEHWNA TOKa AeUCTBUA B NOCTCUHANTUYECKOW KNETKe

TepMUHblI HeMpodapMakonormm

Nuranp — BellecTBO, KOTOpOe CBA3LIBAETCH € PeLenTopoM (aroHUCThbl 1
aHTaroHUCThlI)

ArOHUCT — BELLIeCTBO, KOTOpPOE MOBbILLaeT BEPOATHOCTb OTKPbITUA NOHHOTO
KaHana peudentopa (Heﬁponepep,a'rtmm — AFOHUCTEI NOCTCHMHANTUYEe KN X
peLenTopos).

AHTaroHUCT — BELLECTBO KOTOPOE CHIMKaeT BEPOATHOCTb OTKPbITUA
MOHHOIO KaHana



[ IpHHIIMITBEI HEUPOPEUETIIAM (CXEMA).

[TepBuuHbIl
IIOCPETHUK

[TepBuuHbIl
IIOCPETHUK

Crepounneie,
TOPMOHBI

Me e HHOAEHCTBYFOLIIHE

MeTabOTPOIHBIC
PEIEeTITOPHI

BnyTtpuknerounsie
pPELENTOPHI

beicTponerncTByomue
UOHOTPOITHbIE
peLENnTOopEI

N3menenne
MeMOpPaHHOTO
IMOTEHIIMAJIa

buonornueckue

s dexTbl

(MHJLTTUCEKYH/IbI)

O6pa3zoBanue
BTOPUYHBIX
IOCPETHUKOB

XuMHyeckas
MOIU(pUKALTIS
KJIETOYHBIX OEJIKOB

buonornueckue
3¢ dexThI (CEKyHIbI,
MUHYTBI, YaChl)

B3aumoneicTBue
TOPMOH-PELIENTOPHOTO
KOMILJIEKCA 1
KJIETOYHOTO f]Ipa

DKCIpeccus reHoB

buonornueckue
s dekThI (4ackl,
JTHU, TOJTBI)




Tunbl CUHANTUYECKNX KOHTAKTOB

Spine synapse

| Shaft synapse

Axosomatic Axodendritic
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