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Some factors affecting inactivation of
prostaglandin E2 (PG E2) by the rat
isolated perfused lung

A.L.A. BOURA & R.D. MURPHY
Department of Pharmacology, Monash University,
Clayton, Victoria, Australia, 3168

Ferreira & Vane (1967) showed that the lungs are a
major site for PGE2 inactivation, this conclusion being
confirmed both in vitro and in vivo by Piper, Vane &
Wyllie (1970); Bedwani & Marley (1975); Armstrong,
Boura, Hamberg & Samuelsson (1976). Removal may
involve an active uptake process (Bito, Wallenstein &
Baroody, 1976) and also be influenced by levels of
PG 1 5-hydroxydehydrogenase (PGDH), (Blackwell,
Flower & Vane, 1975). The work reported below was
undertaken to indicate which of these two processes
was the major controlling determinant and to study
other possibly important factors.

Lungs from Wistar rats (150-250 g) were perfused
at 37°C with Krebs solution saturated with 95%
oxygen plus 5% carbon dioxide. The effluent was
superfused over a rat isolated fundus strip together
with mepyramine maleate, methysergide maleate,
hyoscine hydrochloride, propranolol hydrochloride
and phenoxybenzamine hydrochloride (0.1, 0.2, 0.1,
3.0, 0.1 gg/ml respectively). Concentration-response
curves of the fundus were obtained to a series of in-
creasing concentrations of PGE2 given first directly,
then through the lungs and finally directly. PGE2 inac-
tivation was assessed by comparing the response-
curves of the fundus with that obtained after passage
through the lungs.
The PGE2 concentration-response curve of the

fundus obtained after passage through the lungs was
significantly steeper and to the right of that obtained
directly (P < 0.01; n = 10) indicating that fractional
inactivation decreased as the arterial concentration in-
creased. Only 2% of PGE2, presented at 100 ng/min
escaped inactivation in lungs obtained from males and
perfused at 10 ml/min but at 4 .g/min more than 55%
escaped. Changing the pulmonary flow to 40 ml/min
increased escape 1.3 fold (P < 0.05; n =5). Cyclohex-
imide (20 mg/kg i.p. 4 h before) increased escape
approximately 8 fold (P < 0.01) and probenecid (200
mg/kg i.p. 30 min before + 200 ,ug/ml in perfusate)
2.2 fold (P < 0.05). Hydrocortisone (2 x 10 mg kg-l
day-' i.p. for 7 days) increased inactivation 1.8 times.
(P < 0.05). The lungs from genetic hypertensive rats
(New Zealand strain) showed decreased ability to in-
activate PGE2 (2.3 fold; P < 0.05) as did those of
females (3.8 fold; P < 0.05). There was increased inac-
tivation during pregnancy (18-20 days) and 0-8 h

post partum (3.4 & 3.0 fold; P < 0.05) when com-
pared to virgin female controls.

These experiments indicate that fractional inactiva-
tion of PGE2 in the lung may vary inversely with the
rate of presentation and confirm that the processes
responsible can be saturated (Armstrong et al, 1976b).
They support conclusions derived from biochemical
studies that PGE2 removal is influenced by the
levels of PGDH (Blackwell et al, 1975); it is affected
by sex, by genotype (Armstrong, Blackwell, Flower,
McGiff, Mullane & Vane, 1976), protein synthesis in-
hibitors (Blackwell et al, 1975) steroids and pregnancy
(Bedwani & Marley, 1975; Blackwell & Flower,
1976).
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