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Acetylcholine and “auto-inhibition” 
The evidence that the release of noradrenaline from sympathetic fibres is due to the 
acetylcholine released by the nerve impulse, has now been strengthened by the work 
of Eranko, Rechardt & others (1970), and by that of Malik (1970). The former 
have stained the pineal gland of the rat by the thiocholine method, and have shown 
that adrenergic terminals seen in electron micrographs are closely invested with 
acetylcholinesterase. The pineal gland is innervated entirely by fibres from the 
superior cervical ganglion, and when the ganglia of both sides are removed, both 
the acetylcholinesterase and the small granular vesicles containing noradrenaline 
disappear. 

Malik perfused the superior niesenteric artery and its branches in the rat, and 
recorded the constrictor response in the arteries to postganglionic stimulation. He 
found that the response to stimulation of frequencies from 1 to 6 s was increased 
when anticholinesterases were added to the perfusion fluid, and in about 100 experi- 
ments showed that the increase was greatest at the lowest frequency, diminishing as 
the frequency rose until at 6 s the increase was imperceptible. Since the investiga- 
tions of Eranko & others (1970) and of Malik (1970) provide very clear evidence, 
the recent work of Loffelholz (1971) requires consideration. 

Loffelholz has carried out experiments on the isolated heart of the rabbit, in which 
the sympathetic postganglionic nerves were stimulated, and the noradrenaline 
appearing in the effluent was measured. In the course of these experiments either 
acetylcholine (plus atropine) was added to the perfusion fluid for a short period, or 
nicotine, or DMPP, was added, and the noradrenaline released by these substances 
was measured. 

The concentration of acetylcholine infused was large, 2.1 x 10-4~, and this caused 
a release of a large amount of noradrenaline. However this release was very brief, 
continuing for 5 to 10 s only, although the infusion of acetylcholine was maintained 
for 9 min. 

The author considered that the cessation of noradrenaline release after 5 to 10 s 
was due to “auto-inhibition”, the receptors for acetylcholine being blocked by the 
infusion. The important point was that he found that during this “auto-inhibition” 
the response to sympathetic stimulation was unchanged. He said “when the 
nicotinic block was established, the noradrenaline released by electrical stimulation 
was not inhibited”, and his implication was that the receptors on which acetylcholine 
acted to release noradrenaline were not involved in the release of noradrenaline by 
sympathetic stimulation. 

Since the evidence from anticholinesterases shows that sympathetic stimulation 
involves receptors for acetylcholine, it follows that the “auto-inhibition’’ must occur 
at some other point. The same problem was raised by the experiments of Daly & 
Scott (1961) who found that acetylcholine, injected into the splenic artery, released 
noradrenaline, but that this release was blocked by hexamethonium, whereas the 
response to stimulation of the splenic nerves was not. I t  seemed possible that the 
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block of the injected acetylcholine by hexamethonium was a block of the access of 
acetylcholine to the receptors, and not a block of the receptors themselves. Burn & 
Gibbons (1964) decided to test this, and did so by choosing bretylium which is 
chemically similar to acetylcholine. They used the Finkleman (1930) preparation 
of the rabbit ileum to discover whether hexamethonium would block the action of 
bretylium in abolishing the response to sympathetic stimulation. They found that it 
did, from which it followed that hexamethonium was blocking the access of bretylium 
to the receptors, and thus there was reason to think that hexamethonium also blocked 
the access of acetylcholine to the receptors. 

In the course of these experiments, observations were made to find out if the 
tertiary compound pempidine, which is a ganglion-blocking agent having a chemical 
resemblance to nicotine, had any effect in blocking sympathetic nerve endings. 
When pempidine was added to the bath containing the Finkleman preparation of 
the rabbit ileum, the following result was consistently obtained. In a concentration 
of 5 x g/ml, pempidine in the first 10 min acted like bretylium in causing a 
gradually increasing block of sympathetic stimulation. Then the blocking action 
stopped although not more than 50% complete, and during the next hour the block 
became less. In the next 2 h the block became complete. The observations appeared 
to  indicate that at first pempidine reached the nicotinic receptors on which the 
sympathetic impulse acts and began to block them. Then further access of 
pempidine to these receptors was prevented by pempidine itself, due to “auto- 
inhibition”. 

To return to the experiments of Loffelholz, he found in some of his experiments 
on the perfused heart that the amount of noradrenaline released by sympathetic 
stimulation was very much increased during the infusion of acetylcholine. This 
occurred when the concentration of acetylcholine infused was 5.5 x 1 0 - 5 ~ ,  less than 
the concentration used previously, and when it had been infused for 1 min only. He 
could not offer a satisfactory explanation for this, but I think it likely that the infused 
acetylcholine added its effect to that released by stimulation, to release, in turn, more 
noradrenaline. We know that acetylcholine is concerned in the release of nor- 
adrenaline in the isolated rabbit heart from the work of Hukovif. (1966). 

University of Oxford, 
Oxford, U.K. 
April 13, 1971 

J. H. BURN 
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The spectrophotometric determination of ampicillin in 
body fluids 

Smith, De Grey & Patel (1967) described a specific spectrophotometric method for the 
determination of ampicillin in pharmaceutical preparations, based on the copper 
facilitated formation of the stable acid degradation products, for which the presence 
of the intact antibiotic molecule is essential. 

We have now adapted the method to the assay of ampicillin in chicken blood, bile 




