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Demonstration of asynchronity of quantal release

Katz B., Miledi R. (1965 ) The measurement of synaptic Synaptic delay
delay, and the time course of acetylcholine release at the
neuromuscular junction. Proc. R. Soc. B. 161: 483-495.
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The scheme of experiment
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Possible mechanisms regulating
the quanta secretion kinetics

1. The change of Ca’" transients.

2. The change of the colocalization degree of
Ca2*-sensors and release sites.

. The change of the biochemical status of

the vesicles and proteins involved into
exocytosis.

4. The change of the vesicles mobilization
velocity.



Noradrenaline, ,—adrenomimetics and the increase of
intracellular level of cCAMP synchronize the release in the
proximal regions where the secretion is originally the most
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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

BT without changing the quantal content.
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Acetylcholine, carbacholine and nicotine decrease the degree of
release 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 content has
shown that the pronounced desynchronization of the quantal release under
ACH, CCH and nicotine resulted in the decrease of the multiquantal EPC

amplitude.
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Possible mechanisms regulating
the quanta secretion kinetics

1. The change of Ca’" transients.

2. The change of the colocalization degree of
Ca2*-sensors and release sites.

3. The change of the biochemical status of
the vesicles and proteins involved into
exocytosis.

4. The change of the vesicles mobilization
velocity.
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The change of quantal content and secretion
synchrony degree

Parameter P90
Quantal content
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Slow and fast calcium buffers
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Possible mechanisms regulating
the quanta secretion kinetics

1. The change of Ca’" transients.

3. The change of the biochemical status of
the vesicles and proteins involved into
exocytosis.

4. The change of the vesicles mobilization
velocity.
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