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Tl HCPBHO-MbBIINICYHbLIX CMHAIICOB
ITO3BOHOYHDBIX

TerioKpoBHEIE XOJIONHOKPOBHBIE

(Desaki, Uehara 1981)
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Neuromuscular synaptic transmission




BapuanTel nuaaMuku nociaeaoBareiibHbiX 1K1
B cuHamnce Jarymks (100 umii/c)
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Potentiation of EPPs during rhythmic
stimulation
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Kiaccuueckue npeacraBieHus O
HEKOTOPBIX ACIHEKTaX (PYHKIIMOHUPOBAHHUS
HEPBHO-MBIIIIEYHOT'O CUHAICA
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B HepBHO-MbILLEYHOM Npenapare
aueTUNXonmnH cCUHTe3npyeTcs 8
deuz2amesibHbIX HePBHbLIX OKOHYaHUSIX
B X04e peaKkuun aueTunnpoBaHua XonmHa
npu ydacTum qoepmMeHTa
aueTUNXoONUHTpaHcdepassbl.
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Cunres AlCTUJIXOJIMHA B ABUTI'dTCJIbHOM HCPBHOM
OKOHYAaHHUH

X0J1uH naasmol Kpogu .

Xonun — npodykm°® ~—~__4X9
hepmenmamuenozo zuopoauza AX



Cekpenus aleTHIX0JIMHA U3 HEPBHO-MBIIIIECYHOI'O
npenapara
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ALIETUNXONNH BblOENSAETCH U3 |
MOTOPHOro HEPBHOIO OKOHYaHNA KaK B
NoKoe, Tak 1 B OTBET Ha pasgpakeHune
OBUraTenbHOro HepBa B BUAOE OTAESIbHbIX,
OTHOCUTENBLHO CTaHAAPTHbLIX MOPLINW,
NoJSIy4YMBLUNX HA3BaHNE «K8aHMbI.
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KBaHTOBasi npupoaa BblJieJIeHUSA

AHCTUJIXO0JINHA




“My “prehystoric” recording of MEPPs”

Fig. 1. My

obtained fram an isolated bundle ol intsalusal muscle fibres ol the frog (M.ext. | .dig
1948). The frequency was high (around 10 — 30 e, but was made up by contributions

cle fibres whose motor axons had been cut near the junctional region. Mean amplitude of the order ¢

0.1 mV,
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recording of miniature cndplate potentials. These were extrac
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Cekpenus aleTHIX0JIMHA U3 HEPBHO-MBIIIIECYHOI'O
npenapara
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Transmitter leakage from nerve endings

Proc.R.Soc.Lond.B., 1977

B. Katz, R. Miledi



Resting membrane potential in
synaptic and extrasynaptic regions in
mouse diaphragm

Endplate Extrasynaptic
Acetylcholinesterase
Control d-TK Control d-TK
Intact
-79.0+0.2 —79.11+0.2 —75.810.2 —75.610.2
LIS _71.620.4 = —77.740.3 = —74.8+03 = —74.2+0.3

H-effect = 6.1 mV*® H-effect=0.6 mV



Intensity of spontaneous transmitter secretion at different [Ca®"],




Intensity of spontancous transmitter secretion at different [K*],




The effects of temperature on the spontaneous quantal and
non-quantal aceytilcholine release

H-effect

57.0 kd/mol

38.2 kd/mol

0.1 |
34 36 1/ T*10°

kd/ mol




Intensity of non-quantal ACh release at different efficacy of
high-affinity choline uptake system

Choline +low-frequency stimulation (3 Hz)

= - —3

Choline +
high-frequency
stimulation (20 Hz)
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[loTeHLUman gencrtemg,
PACNPOCTPAHAACH MO aKCoHY,
aenondapusyetr MoToOpHOE HEPBHOE
OKOHYaHMe, YTO NPUBOAOUT K CUHXpOHHOMz
8bI6pocCy B CMHANTUYECKYIO LLIESb OT
HECKOJIbKUX OECATKOB OO HECKOJIbKUX
COTEH KBAHTOB MeauaTopa.




Demonstration of asynchronity of quantal release

Katz B., Miledi R. (1965 ) The measurement of synaptic =t
delay, and the time course of acetylcholine release at the Synaptic delay
neuromuscular junction. Proc. R. Soc. B. 161: 483-495.



Synaptic transmission modulation
by change of mediator secretion Kinetics'




P-Proximal
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Minimal synaptic delay

(Desaki, Uehara 1981)
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The scheme of experiment
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The rhythmic nerve stimulation under normal Ca?* causes the increase of
asynchrony of quanta release

Native averaged EPCs

= EPC 0.5 Hz

0.2

mEPCs amplitude, nA

Averaged miniature EPC
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Noradrenaline, 3,—adrenomimetics and the increase of intracellular level
of cCAMP synchronize the release in the proximal regions where the
secretion 1s originally the most dispersed

Control
) Pt e Nerve terminal

RP-cAMP

Atenolol(Propranolol)
+ Noradrenaline

G\ N
CHRRITITTY [/ DGR

Forskolin Noradrenaline
db-cAMP

The synchronizing noradrenaline action is realized via cAMP-dependent

phosphorylation and PKA activation. This synchronization of release leads to the
increase of the size of postsynaptic response without changing the quantal content.




Acetylcholine, carbacholine and nicotine decrease the degree of release

__Control

synchrony mainly in distal region of synapse
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Acetylcholine, carbacholine or nicotine increased the numbers of
EPCs with long release latencies mainly in the distal region of
endplate, where the synchronization of transmitter release was the
most pronounced .

The reconstruction of integral EPC under normalized quantal 7\]_ 177) l-c
3 9 )]

content has shown that the pronounced desynchronization of the

quantal release under ACH, CCH and nicotine resulted in_the

decrease of the multiqguantal EPC amplitude.




OcBobOXaOeHNe KBAHTOB
aLleTUnXonnHa n3 aBuratesibHbiX HEPBHbIX
OKOHYaHUM NAryLwKn obycrnoBneHo
aKkTuBaUMEN NOTEHUMAN-YYBCTBUTESNbHbIX
Ca?* kaHanoB

— .



JddexTnl 00KkaabI Ca’t KaHAJI0B Pa3HBIX THIIOB B
HEPBHO-MbIIIEYHOM COEIMHEHUHU JISATYIIKHA

Ca 0.3 mol/l

o-conotox Nitrendipine Agatoxine w-conotox
N type L type P/Q type Agatoxine




djyopeciieHTHOe MMMYHOLUTOXMMHYECKOE OKPAIlIMBAHHE KOKHO-
rPYAMHHOM MBIIIIBI JATYIIKH. A — MIMMYHONIO3UTHBHASI peaKIusl, AHTUTEIa
K alA-cyobequnune P/Q-tuna Ca?*-kananon (518 um). b — cBsi3biBanne
NMOCTCHHANTHYECKUMHU alleTHIX0JMHOBBIMU penentopamu TRITC-a-
OyHraporokcuHa (544 um).
B — o0benunenune nzoopaxkenu A u b.
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Ha membpaHe MblILLeYHOro BosIoKHa
MMEIOTCH aUeTUNXosIMHOBLIE peLenTopsbl
HUKOTUHOBOIO TUMa, KOTOPbIE Mocre
aKTUBaLUWN aLETUNXONTMHOM FreHEPUPYIOT
BO30OYy KOOI MOCTCUHANTUYECKNN
noteHuuan (MIIKIT nnun FKI).
MyckapuHoebie X0/IlUHoOpeuenmopbl Ha
MeMbpaHe MbIWe4YHO20 80JIOKHa
omcymcmeyrom.




OYHKIIMOHAJIbLHBIE MYCKAPUHOBBIE PELIEITOPHI HA
MEMOpPaHE CKEJIETHBIX MBIIIICYHBIX BOJIOKOH

Reyes R, Jaimovich E. Functional muscarinic =~

receptors in cultured skeletal muscle. Arch 4
Biochem Biophys. 1996 Jul 1;331(1):41-7. @ 7
= 704
= ]
= 68-
Liu TP, Yu PC, Liu IM, Tzeng TF, Cheng = &) .
JT. Activation of muscarinic M1 receptors by 2‘2‘
acetylcholine to increase glucose uptake into —— oKcor.
*  KOHTpPOIb OKCOT. +

cultured C2C12 cells. Auton Neurosci. 2002 50, Mo .
Mar 18;96(2):113-8. ]

Furlan I, Godinho RO. Developing skeletal
muscle cells express functional muscarinic

acetylcholine receptors coupled to different
intracellular signaling systems. Br J

Pharmacol. 2005 Oct;146(3):389-96.

S, (ycn.en.)
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ALEeTUNXONNH, BblAENUBLLUUNCSH B
CUHANTUYECKYIO LLENb U aKTUBUPOBAaBLUNY
NOCTCUHaNTUYECKYI0 MeMBpaHy, BbICTPO
paspyllaeTcsa 4o XonuHa u aueTarta
aLeTUNXoIMH3CTEpPa30MU.
bymupunxosiuHacmepa3sa e
CUHanmu4yeckKou nepedaye
8036y X0eHuUsl C Hepea Ha MbIWUY He
yyacmeyem.




JKCIpeccusi U AKTUBHOCTD
ByTHPUIX0JMHACTEPa3bl B PA3HbIX TKAHAX

BX3 ypoBeHb mRNA
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-@“}6 > & @Q\" AkTBHOCTbL BX3

- AChE (Ulg) BuChE (U/g)

EDL 0,259+0,005 0,07+0,006

- AChE/ BuChE =3,7

Diaphragma 0,166+0,007 0,155+0,002
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Obpasosasuwiuucs 8 xo0e audposiu3a
Meduamopa X0o/1UH 3axBaTbiBAETCS
cneumndounvecknm nepeHocyukom (C3XBC),
TPaAHCNOPTUPYETCA B ABUraTENLHOE
HepBHOE OKOH4YaHMe N adpdPEKTUBHO
BOBJ1EKAETCS B NPOLIECC PECMHTE3A
Meanartopa. py2ou ucmoYHUK XoJuHa —
XOJIUH na3mMbl Kposu.




Cunres AlCTUJIXOJIMHA B ABUTI'dTCJIbHOM HCPBHOM
OKOHYAaHHUH

X0un naazmol Kpoeu

Xonun — npodykm°® ~—~__4X9
hepmenmamuenozo zuopoauza AX



JIlnnamuka amMrinty 1 nociaenoBaresbHbIX TIKIT mpu
ctumyJisinud HepBa (10 I'r) m n3MeHeHneM yCl1oBUI
Kpyroo0opoTa XoJrHa




Cunres AlCTUJIXOJIMHA B ABUTI'dTCJIbHOM HCPBHOM
OKOHYAaHHUH

X0uH naazmol Kpoeu
o

XO0auH — npooyKm
hepmenmamuenozo cuopoauza AX
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HopmanbHoe pyHKLUMOHNPOBaHMNE
MOTOHENPOHA, CBA3aHHOE C NPOoBEeAEHNEM
noTeHumana gencTtBus no akCoHy u
OCYLLIECTBNEHMEM TMpPOLIECCa IK30LMTO3a
MeauaTtopa, TpebyeT 6onbLIOoro
KOonn4yecTBa creunanm3npoBaHHbIX
6enKoBbIX MOSIEKYN (MOHHBIE KaHanbl,
peuenTopbl, 0ernkn ak3ountosa). Cuvmes
6enka ocyuwecmesisiemcsi 8
rnepukapuoHe MOMOHeUPOHa.




CuHTE3 O€/IKa OCYIIECTBIISIETCS B
[IEPUKAPUOHE MOTOHEUPOHA




OOHapy:xeHue puOOCOM B JBUTaTEIbHOM HEPBHOM
OKOHYaHHUM KPBICHI

B muToniazme HepBHBIX OKOHYAHUM OOHAPYKUBAIOTCS

HMMYHOHI/ITOXHMH‘ICCK&?I peaKkuus
OTACJIBHBIC pI/I6OCOMBI H ITOJIMCOMBI

NOCJIe MPUMEHEHUS AaHTUTENA K
pudocomHomy Oenky L26.
3BE30YKaMM yYKa3aHa METKA,
OOHapyXeHHas MOcJe MPOBEICHUS

®omo CanvHukosa B.B. OKpalllMBaHMSI.

Jlabopamopus muxpockonuu KUBG Ka3zHI] PAH
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CKeJ'IeTHbIe MbILLIe\-IHbIe BOJ'IOKHa
drasHoro Tuna UMeroT et

MOHOCUHaNMuU4ecKuL xapakmep
UHHepsauuu. L




[lonucuHanTUuecKass HHHEpBaIys (Ppa3HbIX MbIIICYHBIX
BOJIOKOH KakK MEXaHU3M OOeCHeueHN HAJIEKHOCTHU
nepeaadyu Bo30YKICHUS




Cnacubo 3a sHuMaHUe
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