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Vesamicol blocks the recovery, by recycling cholinergic 
electromotor synaptic vesicles, of the biophysical characteristics 

of the reserve population 
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The effect of vesamicol on the ability of recycling cholinergic synaptic vesicles to recover, during a period of post-stimulation rest, 
the biophysical properties of the reserve pool was studied in prestimulated perfused blocks of the electric organ of the electric 
ray, Torpedo marmorata, a tissue rich in cholinergic synapses. The effect of the drug was analysed by high-resolution centrifugal 
density-gradient fractionation in a zonal rotor of the extracted vesicles. The two vesicle fractions were identified by their ATP 
and acetylcholine content and the recycled vesicles by their acquisition of [3H]acetylcholine derived from [3H]acetate in thc 
perfusate. Vesamicol (10/~M) blocked the uptake of tritiated acetylcholine by recycled vesicles and also prevented them from 
rejoining the reserve pool. This is consistent with a previously formulated model of the recovery process, whereby the increase in 
the acetylcholine and ATP content of the recycled vesicles which takes place during a post-stimulus period of rest increases their 
osmotic load and thus their content of free water. Vesamicol, by blocking acetylcholine uptake, also blocks rehydration of the 
recycled vesicles and thus the accompanying decrease in their density to the value characteristic of fully charged vesicles. 

Introduction 

Synaptic vesicles are the characteristic organelles, 
approx. 50 nm in diameter  (but 90 nm in electromotor 
terminals), of presynaptic axonal varicosities and termi- 
nals. Their  function is to store synaptic transmitters 
and, on stimulation, to release them by exocytosis, 
thereby initiating and sustaining synaptic transmission 
[1,2]. The vesicles undergoing exocytosis are retrieved, 
reloaded and again exocytosed through an unknown 
number  of cycles before being finally discarded. Work 
with the electric organ of the electric ray, Torpedo 
marmorata [3] and with the guinea-pig myenteric plexus 
[4] has shown that these recycling vesicles are smaller 
and denser than those of the reserve pool and can be 
separated from the latter by high-resolution centrifugal 
density-gradient fractionation in a zonal rotor [3,4] or 
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by particle-exclusion chromatography [5,6]. The pro- 
portion of vesicles in the two pools is a function of the 
intensity and duration of the stimulus and the duration 
of a post-stimulus period of rest. When the rest period 
is sufficiently long (up to 18 h in electromotor termi- 
nals [7]) the recycled vesicles recover the size and 
density of those in the reserve pool from which they 
were originally derived. 

Other  work [8,9] has shown that synaptic vesicles are 
osmotically sensitive structures and that the difference 
in biophysical properties between reserve and recycling 
vesicles is brought about by an osmotically driven loss 
of water from reserve vesicles when they enter the 
recycling pool. Refilling of vesicles with transmitter 
during recycling is only partial; thus the osmotic load is 
less and this results in a loss of free water from the 
vesicle in order to re-establish osmotic equilibrium 
with the cytoplasm. A reduction in diameter  and an 
increase in density are the consequences. 

The compound 2-(4-phenylpiperidino)cyclohexanol, 
also known as A H  5183 and vesamicol [10], is able, in 
low concentrations, to block the release of newly syn- 
thesized a n d / o r  endogenous acetylcholine from brain 
tissue in vivo, intact tissue preparations and synapto- 
somes from a variety of sources (Refs. 11-18 and 










