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EFFECT OF LUNG INJURY ON PULMONARY OXYGEN TOXICITY
D.J. Pavlin, M.D., D.C. Tyler, M.D., F.W. Cheney, M.D.

Department of Anesthesiology RN-10, University of Washington

School of Medicine, Seattle, Washington 98195

Introduction. Exposure to high in-
spired concentrations of oxygen is known to
cause diffuse pulmonary injury. The injury
is characterized by an early exudative ghase
in which fluid accumulates in the lung,
followed by fibrosis and healing. It has
previously been shown2 that pre-existing dif-
fuse lung injury caused by oleic acid pre-
vents or retards the development of pulmon-
ary oxygen toxicity in animals breathing
100% oxygen. The following experiments were
done to determine if 80% oxygen caused an
exudative type of pulmonary injury, and
whether pre-existing injury by oleic acid
would modify the response to 80% oxygen. The
methods were designed to measure extravascu-
lar, extracellular lung water (EVECW) and
the concentration of 131lI-albumin (RISA) in
EVECW as a measure of pulmonary vascular
permeability.

Methods. Experiments were performed
in rabbits, 2.5-3.5 kg of both sexes. Group
1 animals with normal lungs were maintained
in an atmosphere of 80% 03:20% N3, and then
sacrificed after 1 (n=4), 2 (n=4), 3 (n=4),
and 5 days (n=5). Group 2 animals received
oleic acid, 0.12 ml/kg intravenously, and
then were maintained in 80% 03:20% N3 until
sacrificed at 4 (n=7), 5 (n=4, or 7 days (n=
8). Group 3 animals received oleic acid,
0.9-0.12 ml/kg intravenously, then breathed
room air until sacrificed at 1 (n=7), 2 (n=
6& 3 (n=7) or 5 days (n=9). 24Na-NaCl and
13812a1bumin (RISA) were injected intraven=-
ously two and five hours respectively prior
to sacrifice. Previous studies had shown
steady-state levels of isotopes in plasma
and lung one and four hours respectively,
after injection. Animals were sacrificed
with pentobarbital, 60 mg intravenously. The
amount of water, blood and isotope was de-
termined in excised lungs from each animal.
EVECW jml/gm dry lung) was calculated from
the [2%Na cpm/gm dry lung]/[24Na cpm/ml
plasma]. The apparent concentration of RISA
in EVECW compared to plasma ([RISA]r/[RISA]
Pl) was obtained from [RISA cpm/gm dry lung/
24Na cpm/gm dry lung]/[RISA cpm/ml plasma/

Na cpm/ ml plasma].

Results. The results are shown in
Fig. 1 and 2. .
Discussion. The effects of breathing

80% 02:20% N alone, manifested as an in-
crease in EVECW, and RISA concentration in
EVECW, are significant by 5 days. Oleic
acid injury alone, breathing room air,
caused an acute vascular injury with high
concentrations of RISA in EVECW which appear-
ed to have healed after three days. When
animals were exposed to 80% Oy following
oleic acid injury, there was no significant

additional effect of 80% Oy compared to
oleic acid treated animals breathing room
air at five days, or at seven days when com-
pared to normal control values previously
obtained in our laboratory. These experi-
ments demonstrate that an 80% 03 environment
may cause a significant increase in EVECW in
normal rabbits. This acute exudative re-
sponse may be prevented by pre-existing dif-
fuse vascular injury and may partially ac-
count for the protective effect of pre-
existing lung injury in delaying or preven-
ting the onset of pulmonary oxygen toxicity.
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FIGURE 1

Group 1 (80%Z 03)
Group 2 (80% 02+0A)
Group 3 (217 02+0A)
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*p<.05 compared to "normal" values estab-
lished in our laboratory
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