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The effect of a,p-methylene ATP on the depolarization
evoked by noradrenaline (y-adrenoceptor response) and
ATP in the immature rat basilar artery
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Depolarizations evoked by noradrenaline that were resis-
tant to «- and p-adrenoceptor antagonists were recorded
in the rat basilar artery. These y-adrenoceptor-mediated
responses and the depolarizations to adenosine triphos-
phate (ATP) were blocked by pretreatment of the tissue
with «,B-methylene ATP. These data are discussed with
respect to the selectivity of a,B-methylene ATP.

Introduction It is well known that stimulation of
motor sympathetic nerves to many tissues, including
the vas deferens and many systemic arteries, elicits an
excitatory junction potential (e.j.p.) that is resistant to
a-adrenoceptor antagonists. At present there are two
hypotheses to explain this observation. First, it has
been suggested that the e.j.p. results from the action of
noradrenaline on a specialized junctional receptor
termed the y-adrenoceptor (Hirst et al., 1982). The
second explanation is that the phentolamine-resistant
¢.j.p. results from the action of adenosine triphosphate
(ATP) on a purinoceptor (e.g. Sneddon & Westfall,
1984). Recently persuasive evidence for the purinergic
hypothesis has derived from experiments with the
relative stable ATP analogue, a,f-methylene ATP. It
has been demonstrated in the guinea-pig vas deferens
that the contractile responses to ATP are reduced or
abolished by pretreatment with o,f-methylene ATP
due to a desensitizing mechanism. In contrast, the
responses to noradrenaline and carbachol are not
affected by «,f-methylene ATP (Meldrum & Burn-
stock, 1983). Also in the guinea-pig vas deferens a,f-
methylene ATP reduced the e.j.ps and the depolariza-
tion to ATP, whereas the noradrenaline-induced de-
polarization was not altered (Sneddon & Burnstock,
1984). These data show that a,f-methylene ATP
desensitizes the purinoceptor without affecting a-re-
ceptor responses. However, in the context of the
present controversy, the hypothesis of Hirst and his
colleagues is not that the e.j.p. is mediated by an a-
receptor but rather by a y-adrenoceptor. Thus it
seemed worthwhile testing the selectivity of a,B-meth-
ylene ATP against responses mediated by y-adreno-
ceptor activation.

Methods  Depolarizations to noradrenaline and
ATP were recorded from the isolated basilar artery of
the rat as described previously (Byrne et al., 1985).
Briefly, the basilar artery was dissected from rats (aged
2-6 days) and superfused at room temperature
(21-24°C) with Krebs solution containing (mm):
NaCl 119, KCl1 4.7, CaCl, 2.5, MgSO, 1.2, KH,PO,
1.2, NaHCO; 25 and glucose 11. Ex-
periments were carried out in the presence of phen-
tolamine (10~%M) and propranolol (10~7 M) to block
any a- or p-receptor mediated responses (Byrne et al.,
1985). This solution was bubbled with 5% CO, and
95% O,. Membrane potentials were recorded with
intracellular microelectrodes filled with KC1 0.5 M with
resistances of 100—150 MQ. Noradrenaline and ATP
were added to the preparation by micro-injection into
the recording chamber as described previously (Byrne
et al., 1985). a,p-methylene ATP was added to the
superfusion solution.

Solutions of noradrenaline contained ethylene-
diaminetetracetic acid (EDTA, 10 ug ml~') and ascor-
bic acid (50pgml~!). Drugs were obtained from
Sigma, except for (*)-propranolol HCI (ICI Ltd) and
phentolamine mesylate (Ciba-Geigy).

Results In the presence of phentolamine (10~°M)
and (% )-propranolol (107 M) the cells were electrical-
ly quiescent and had a mean resting membrane
potential (Ey) of —47.1 + 1.6 mV (mean * s.e.mean,

= 16). Noradrenaline (0.05-3pumol and ATP
(2-500nmol) each evoked rapid depolarizations
which could reach 19 and 22 mV, respectively. The
responses to both agonists were similar in time course
and peaked within 0.4 to 4s (Figure 1a and b). A small,
slow phase of depolarization which peaked within
30-40s sometimes followed the fast response to ATP
(Figure 1b). Perfusion of the tissue with Krebs solu-
tion containing «,f-methylene ATP (107°M) de-
polarized the cells and this was followed by a partial or
complete repolarization over a 30—40 min period in
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Figure 1 Effect of a,p-methylene ATP on the depolarizations evoked by the injection of noradrenaline (NA) and
adenosine triphosphate (ATP) in the immature rat (6 day old) basilar artery. (a—b) were recorded from the same cell
(Ey = — 43mV); (c—d) in the presence of «,p-methylene ATP (10~ M for 35 min) and (e—f) after 10 min washing out
a,B-methylene ATP. (c—f) were recorded from the same cell (Ey, = — 40 mV). Phentolamine (10~ M) and propranolol
(10~ M) were present throughout.

the continued presence of the drug. After the recovery tion. The blocking effect of «,8-methylene ATP on the
of the membrane potential, the depolarizations to rsponses to ATP and noradrenaline persisted initially
ATP and noradrenaline were reduced greatly (Figure (2—5min) following removal of «,-methylene ATP
Ic and d) or sometimes converted to a hyperpolariza- from the bath. The depolarization to noradrenaline
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recovered partially and that to ATP recovered com-
pletely after washing out the a,f-methylene ATP for
30-40min (Figure le and f). Similar results were
obtained from arteries taken from adult animals (6
weeks old).

Discussion The present study shows clearly that the
depolarizations evoked by noradrenaline and ATP
were reduced or abolished in the presence of a,B-
methylene ATP. One explanation is that in the
presence of a,B-methylene ATP the membrane con-
ductance is increased even though the resting mem-
brane potential has almost returned to control values
(Ishikawa, 1985). An increase in membrane conduc-
tance would attentuate a drug-induced depolarization,
which itself resulted from an increase in conductance.
Other explanations for the blocking effect of «,p-
methylene ATP include the following. It is possible
that the depolarizations to ATP and noradrenaline are
mediated by different pharmacological receptors but
utilize the same ionic channel. In this situation desen-
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