SCIENCE COMMUNICATIONS, J. Pharm. Pharmac., 1971, 23, Suppl., 229 S 229 S

The influence of cellular metabolism on the a- and S-adrenoceptor responses of the rabbit small
intestine
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The relaxation of the rabbit small intestine produced by sympathomimetics involves (depend-
ing on the drug used) interaction with - and/or S-adrenoceptors (Bowman & Hall, 1970).
These two receptor systems are not necessarily coupled to the same intracellular mechanisms.

Manifestation of the B-adrenoceptor effect on the rabbit small intestine was found to be
dependent on the integrity of cellular metabolism. Partial glycogen depletion using the
methods described by Bueding, Biilbring & others (1967) or treatment with the glycolysis
inhibitor iodoacetate (5 mM) abolished the S-adrenoceptor effects of isoprenaline but not the
a-adrenoceptor effects of phenylephrine or the x-adrenoceptor-like effects of ATP. Andersson
& Mohme-Lundholm (1969, 1970) have recently obtained similar results after glycogen
depletion of the rabbit colon and taeniae coli. In the continued presence of iodoacetate the
isoprenaline effect was restored when the block was by-passed by adding pyruvate (8 mm) to
the organ bath. Although iodoacetate or glycogen depletion did not reduce the extent of the
inhibitory response produced by phenylephrine or ATP, they did hasten the onset of recovery
from the inhibitory response to these two drugs and did augment the overshoot on washout
which is found with these two drugs (Bowman & Hall, 1970). Thus it appears that these two
conditions can block the B-adrenoceptor mediated inhibition of the rabbit small intestine and
also potentiate the stimulatory phase of the a-adrenoceptor mediated response or of the
response to ATP.

The conditions used in these experiments never abolished the spontaneous activity of the
rabbit gut, nor did they diminish the inhibitory response of drugs acting on a-adrenoceptors.
However the inhibitory effects of 8-adrenoceptor agonists were reduced by glycogen depletion
and by iodoacetate. Thus it would seem that one of the intermediary products of glycogenoly-
sis is necessary for the expression of ﬁ-adrenoceptor mediated effects in the rabbit small
intestine, whereas a-adrenoceptor mediated effects utilize an entirely different mechanism.
This provides an explanation for the observation that towards the end of a prolonged experi-
ment on an isolated tissue, or with tissues that have been lying on the bench for several hours
in a beaker of oxygenated Krebs solution, B-adrenoceptor mediated responses were found to
gradually diminish in size. It was shown that glycogen stores are significantly decreased under
the latter conditions.
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This investigation was a development of work by Lloyd & Nicholls (1964) and others on the
constituents of cotton mill dusts likely to cause byssinosis in cotton workers. In this case,
authenticated material from Gossypium hirsutum L., the Upland cotton, and G. arboreum L.,
tree cotton, was used and the experimental work concerned with the histamine content of the
cotton plant.

Histamine was estimated fluorimetrically using a method by Shore, Burkhalter & Cohn
(1959) based on a fluorogenic reaction between histamine and ortho-phthalaldehyde, (oPT).
oPT was known to form a fluorescent complex with substances other than histamine which
frequently occurred in biological materials (Turner & Wightman, 1968), and it was found that
most of the extraction procedures which had been used to recover histamine from animal
tissues also recovered interfering substances from the cotton plant material.



