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ated the fall in developed tension produced by
hypoxia and significantly reduced the rise in resting
tension. At the end of the 30 min reoxygenation
period the developed tension in diltiazem-perfused
hearts was 65% of the control value, whereas it was
only 249, for the verapamil-treated group. The best
protection against the rise in resting tension produced
by hypoxia was observed in hearts in which pacing
was suspended at the moment of the exchange from
the oxygenated to the hypoxic perfusate. Under these
experimental conditions the recuperation of the devel-
oped contractile at the end of the successive 30 min
reoxynation period was about 80%; of the pre-hypoxic
value.

In conclusion, these results confirm that the degree
of increase in resting tension produced by hypoxia
is dependent upon the myocardial mechanical work.
This has been reported, for instance, by Nayler, et
al. (1978) for the guinea-pig heart paced at different
rates. The attenuation of this deleterious effect by ver-
apamil and diltiazem can be accounted for, at least
to a substantial extent, by the reduction in contractile
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force produced by both compounds. Other mechan-
isms, such as an action on intracellular calcium avail-
ability, may contribute to this beneficial action.
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The pharmacological activity of some choline
analogues and their acetylated derivatives

B. BORKHATARIA, BA. HEMSWORTH,
S.M. SHREEVE & G.B.A. VEITCH

Department of Pharmacy, University of Aston, Birmingham
B4 7ET

A study was made of some piperidine derivatives con-
taining a choline like moiety to investigate their phar-
macological properties on cholinergic transmission
and to determine their potential as false neurotrans-
mitters. The structural formulae of the compounds
studied are shown below. The alcohols I (650 pg/ml),
II (700 pg/ml) and IIT (300 pg/ml) were shown to
produce a pre-junctional blocking action on the rat
phrenic nerve hemidiaphragm preparation which was,

OR
R. CH,OR
+ + +
Mo A AN
Me Me Me Me Me Me

Compound ,LR=H Compound II,R=H Compound IlI,R=H

Compound IV,R Compound V,R Compound VI,R
=CH,CO =CH,CO =CH,CO

in each case, reversed by choline. On the frog rectus
abdominis muscle compounds I (450 pg/ml) and II
(500 pg/ml) potentiated the responses to acetylcholipe.
On the same preparation compound III (200 pg/ml)
had a direct depolarising action; its equipotent molar
ratio to acetylcholine being 1,000:1.

The compounds were acetylated in vitro by choline
acetyltransferase at a rate of 1, 53%; II, 19; and III,
2% compared to the acetylation of choline, 100%,, at
a concentration of 5 x 1073 M.

Although the muscarinic activity of the acetylated
compounds IV, V and VI has previously been studied,
(Lewis, Barker, Fox & Mertes, 1973), the action of
these compounds at the neuromuscular junction and
their degradation by cholinesterase enzymes has not
been fully investigated. The equipotent molar ratios
of the acetylated compounds relative to acetylcholine
in producing a contracture of the frog rectus muscle
were shown to be IV, 57%; V, 60; VI, 105 and acetyl-
choline, 1. The degradation of the acetylated com-
pounds by bovine erythrocyte acetylcholinesterase
was investigated using a pH stat method. The relative
rates of breakdown of the analogues at a concen-
tration of 1.2 mMm was found to be, acetylcholine, 1.0;
IV, 0.75; V, 0.45 and VI, 0.6.

The results show that of the three piperidinols -
examined, compound 1 is acetylated in vitro by cho-
line acetyltransferase; the acetylated product, com-
pound 1V is readily broken down by cholinesterase,
however it is much less effective than acetylcholine



PROCEEDINGS OF THE B.P.S, 17th-20th JULY, 1979  487P

as an agonist at nicotinic receptors. The results pro-
vide a further indication as to the structural require-
ments for choline analogues being acetylated by cho-
line acetyltransferase and for possibly acting as false
cholinergic neurotransmitters.
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Is WB 4093 a selective presynaptic
®,-adrenoceptor antagonist?

G.M. DREW

Department of Pharmacology, Glaxo Group Research
Limited, Ware, Herts

Kapur & Mottram (1978) have reported that WB
4093 is at least 1000 times more potent at blocking
the stimulant effects of clonidine at presynaptic
a,-adrenoceptors than noradrenaline at postsynaptic
ay-adrenoceptors in the rat isolated vas deferens. If
this is true WB 4093 would be a most valuable tool
in the characterization of a-adrenoceptors, and so its
potency at blocking a-adrenoceptors in other tissues
has been investigated.

The pA, for WB 4093 was determined against nor-
adrenaline at the post-synaptic a,-andrenoceptors in
the rabbit aorta (Apperley, Humphrey & Levy, 1976)
after inhibition of uptakes, and , (cocaine, 10 pg/ml;
cortiscosterone 10 pg/ml) and blockade of B-adreno-
ceptors (propranolol 0.3 pg/ml), and against clonidine
at presynaptic aj-adrenoceptors in the guinea-pig
ileum (Drew, 1978). The mean (and 95% confidence
limits) pA, values at a,- and a,-adrenoceptors were
6.97 (6.59-7.35: slope ="1.02; 0.64-1.40: n = 4) and
7.25 (7.02-7.48; slope = 1.20; 1.05-1.35: n =6) re-
spectively.

The effects of WB 4093 on postsynaptic «,- and
presynaptic a,-adrenoceptors were also investigated
in pithed rats (Drew, 1976). WB 4093, 1, 3 and 10
mg/kg caused a 4, 10 and 29 fold shift to the right
in the phenylephrine dose-vasopressor response curve
(n = 4); the dose-response curve to noradrenaline was
shifted 2, 3 and S fold (n = 5). The clonidine dose-
vasopressor response curve was shifted 4 and 28 fold

to the right after pretreatment with 1 mg/kg (n = 4)
and 10 mg/kg (n = 5) respectively of WB 4093. How-
ever, the presynaptic inhibitory effect of clonidine on
the tachycardia produced by continuous stimulation
of the cardiac sympathetic nerves at 1 Hz was little
affected by either dose of WB 4093.

Thus in vitro WB 4093 shows no selectivity for a,-
or a,-adrenoceptors; in vivo it is only weakly active
at blocking a,-adrenoceptors and almost inactive at
blocking a,-adrenoceptors. The reason for the differ-
ence between these results and those of Kapur &
Mottram (1978) is unknown but it seems unlikely that
WB 4093 will be useful in the characterisation of
a-adrenoceptors.

WB 4093 was generously supplied by Dr P.N. Green of
Ward Blenkinsop & Co. Ltd.
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