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In vitro accumulation of (± )-oxprenolol by rat
lung
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The lungs possess a marked capacity to concentrate
the P-adrenoceptor antagonist propranolol (Hayes &
Cooper, 1971; Schneck, Pritchard & Hayes, 1977)
and, although the uptake process displays some of
the nronerties of Na+ dependent carrier mediated
transport (Dollery & Junod, 1976), the precise nature
of the phenomenon remains obscure. Recent results
from these laboratories have shown that several other
fJ-adrenoceptor antagonists are concentrated in lung
tissue, both in vitro (Street, Gonda, Parkinson &
Hemsworth, 1978), and in vivo (Street, Hemsworth,
Roach & Day, 1979), and it would appear from these
latter studies that the lung accumulation of the non-
selective drugs propranolol and oxprenolol is signifi-
cantly greater than the accumulation of the 13-selec-
tive compounds metoprolol, acebutolol, practolol and
atenolol. In view of these observations, it was con-
sidered worthwhile to study further the lung uptake
of oxprenolol, and to investigate the possibility of a
common mechanism of uptake for oxprenolol and
propranolol in this tissue.
Lung slices from male Wistar rats (250-300 g body

wt.) were incubated, with gentle shaking, at 37°C
in 3 ml Tyrode's solution (pH 7.4) containing
[14C]-oxprenolol at concentrations ranging from
3.3 x i0' M to 1.7 x 10- M. After incubation, the
slices were washed, blotted, weighed and dissolved in
0.5 ml Protosol tissue solubilizer (New England
Nuclear). 10 ml 'Dimilume-30' scintillation fluor
(Packard Instrument Company) was added, and the
total radioactivity in each sample was measured by
liquid scintillation spectrometry.
At a concentration of 3.3 x 10' M, varying the

length of incubation from 5 to 120 min demonstrated
saturability of uptake as a function of time, the most
rapid uptake occurring up to 60 min, with little in-

crease thereafter. The maximum tissue:medium ratio
at this concentration was 35.1 + 3.5 (mean + s.e.
mean of 6 observations). For a 5 min incubation time,
increasing the substrate concentration from
3.3 x 107 M to 1.7 x 10' M resulted in a progress-
ive increase in oxprenolol uptake. There was some
evidence of saturability, but no plateau was seen
within this concentration range.
At a substrate concentration of 6.6 x 10- M, with

a 30 min incubation time, oxprenolol uptake was sig-
nificantly reduced by low temperature KCN (1 mM)
2,4-dinitrophenol (0.5 mM), N2 atmosphere, and substi-
tution of LiCI and Tris HCI for NaCl and NaHCO3
respectively in the incubation medium. Ouabain, at
a concentration of 1 mm, was without effect. Uptake
was significantly reduced by a number of other drugs
known to be concentrated in lung tissue, notably pro-
pranolol (10 gM), amphetamine (20 gM), chlorproma-
zine (20 gM) and imipramine (100 gM), whilst concen-
trations of noradrenaline up to 100 gM had little or
no effect.
These results are in agreement with previous find-

ings on the lung uptake of propranolol, and are con-
sistent with the hypothesis for a common mechanism
of uptake for propranolol and oxprenolol by the lung
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