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Effect of chronic pretreatment with
sympathomimetic bronchodilator drugs
on the responsiveness of guinea-pig
lung adenylate cyclase in vitro

M.S. ELFELLAH, P.B. MARSHALL & M.J.
TURNBULL1
Department of Pharmacology, University of Dundee,
Dundee, Scotland.
Tolerance *to the cardiac stimulatory and
bronchodilator effect of the sympathomimetic drugs
used in the treatment of asthma has been shown to
develop in man and the guinea-pig respectively
(Conolly, Davies, Dollery & George, 1971; Bouhuys,
Douglas & Lewis, 1972; Benoy, Elfellah, Schneider &
Wade, 1975). However, the mechanism(s) by which
such tolerance is brought about is unknown. One
possibility is that the drugs used can desensitize the ,i-
adrenoceptors. Since there is strong evidence to
support the hypothesis that ,-adrenoceptors are
associated with adenylate cyclase (Robison, Butcher
& Sutherland, 1971), we have investigated the effect of
pretreatment with sympathomimetic bronchodilator
drugs on guinea-pig adenylate cyclase activity in vitro.

The animals were pretreated as previously
described (Benoy et al., 1975), killed by cervical
dislocation and lung slices (1 mm in thickness)
prepared using a Mcllwain tissue chopper. In some
experiments, tracheal rings were also used. Incubation
conditions and methods were as described by
Kakiuchi & Rall (1968) with the following
modifications: the incubation was terminated by
immersing the tubes in a boiling water bath for 3 min
and homogenates of the tissue were prepared in the
incubation medium using a Silverson homogenizer.
One ml aliquots were removed for protein determina-
tion (Lowry, Rosebrough, Farr & Randall, 1951) and
the remaining solution was centrifuged at 2000 g for
10 min and used for the assay of cyclic AMP using the
method of Gilman (1970) as modified by Torey,
Oldham & Whelan (1974).

There was no change in basal adenylate cyclase
activity in either lung slices or tracheal rings after any
drug pretreatment. However, after pretreatment of
animals with isoprenaline for 7 days, but not for 3
days, with thrice daily s.c. injections of 5 pg/kg, the
sensitivity of adenylate cyclase to isoprenaline
(10-4M) was reduced in lung slices [control 173+25
(10); pretreated 86 ± 12 (10) (P< 0.01); results depict
mean activity expressed as pmol cAMP.mg pro-
tein-' 6 min-' minus basal activity + s.e. mean] and
also in tracheal rings [control 24±6 (6); pretreated
8+3 (6) (P<0.01); results expressed as pmol
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cAMP tracheal ring-6 6 min-']. In animals similarly
pretreated with isoprenaline, cross-tolerance was
shown in lung slices challenged with
noradrenaline (5 x 10-5M) [Control 130+20 (4);
pretreated 52 + 8 (4) (P < 0.02)] but not when
challenged with prostaglandin El (5 x 10-6 M) [control
387 + 28 (6); pretreated 340 + 50 (6)].
When guinea-pigs were pretreated with salbutamol

(thrice daily s.c. injections of 10 gg/kg) a cross-
tolerance developed to isoprenaline, but not to pro-
staglandin E1, in lung slices and tracheal rings.

Since we have previously found (Elfellah and
Turnbull-to be published) that lung
phosphodiesterase activity is unaffected by the above
drug pretreatments, our results suggest that the
reduced sensitivity of adenylate cyclase found in the
present experiments may be due to a desensitization of
the enzyme caused by the prior in vivo exposure to the
bronchodilator drugs. It is tempting to speculate that
this phenomenon may be related to the development of
tolerance to bronchodilator drugs in asthmatic
subjects.
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