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Ultrastructural Changes of Alveolar Capilary Endothelial Cells Induced by
Acute Oxygen Poisoning

Jong Min Chae, M.D., Jyung Sik Kwak, M.D. and Tae Joong Sohn M.D.

Department of Pathology, Kyungpook National University, School of Medicire,

Taegu, Korea,

The author carried out light microscopic and electron microscopic studies of alveoclar

capillary endothelial cells of rabbits after inhalation of pure oxygen in order to investigate

exygen toxicity on the endothelial cells and periodically observed after inhalation for 24,
48,72, 96, and 120 hours. The results were as follows.

Light microscopically, congestion, edema, focal hemorrhage, and focal inflammatery infiltrates

oceurred within 24 hours of oxygen inhalation. Capillary proliferation and thickening of

alveolar septa occurred at 72 hours of inhalation. Ower 96 hours of inhalation thrombosis

and focal necrosis appeared.

Electron microscopically, pseudopod formation at 24 hours; mild swelling of Golgi apparatus

and wvacuolization of cytoplasm at 72 hours;

losz of pseudopods, destruction and bleb

formation of eell membrane, mitochondrial swelling, vacuolization of cytoplasm, and necrosis

aver 95 hours after oxygen inhalation appeared. Severity of degradation was more pronounced

in the plasma membrane than in the cell organelles.
From the above results, it iz conceived that the endothelial cells fall in irritable state

within 24 hours of pure oxygen inhalation and have irreversible injury over 96 hours of

inhalation, and that primary site of injury induced by oxygen toxicity is plasma membrane.
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Table 1. Light microzecopie findings of the lungs
after inhalation of pure oxvgen

Duration Finding

24 hours Congestion, edema, foczl hemorrhage
with inflammatoery infiltrates.

48 hours Congestion, edema, hemorrage with
polys infiltration, mild thickening
of alveolar septa.

72 hours Congestion, marked edemsz, hemo-
rrhage, chronic infiltrates, thicke-
ning of alveolar septa, capillary
proliferation.

96~120 congestion, exudation, hemorrhage,

hours capillary proliteration, mild inte-

rstitial fibrosis, focal thrombosis,

necrosis,
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Table 2. Electron microscopic findings of alveolar
capillary endothelial cells after inhalation
of pure Gxygen

— — e
Finding

24 hours Pseudopodia formation, Prominent

Duration

pinocytotic vesicles.

48 hours Pseudopodia formation, luminal colla-
pse, irregularity of basement
membrane, slightly  increased
pinocytotic vesicles.

72 hours Pseudopodia formation, vacuolization
of golgi apparatus and cytoplasm.

86~ 120 Destruction and bleb formation of

hours plasma membrane, loss of pseudo-

podia, mitochondrial  swelling,
vacuolization of cytoplasm, dead

caell.
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Fig. 1. Alveolar capillary endothelial cell, rabbit lung, 24 hours after pure oxygen inhalation.

The cell shows many pseudopodia and pinocytotic vesicles(Pv). Tight junction{arrow)
is intact. The basement membrane(Bm) is irregular in thickness,

The nucleus(N) containing nucleslus(Nu) js large and elongated. { =20, 000)

Fig. 2. Alveolar capillary endothelial cell, rabbit lung, 72 hours after pure oxygen inhalation.
Pseudopod formation is prominent(arrows), Pinocytotic wvesicles(Pv) show swelling and
vacuolization. The basement membrane(Bm) is folded and is irregular in thickness,
Tight junction{arrow) is still intact. [ = 20, 000 |



Fig. 3. Alveolar capillary endothelial cell, rabbit lung, 9 hours after pure oxygen inhalation.
Luminal plasma membrane shows large bleb(B) and focal destruction from which the
pinocytotic vesicles are expelled(arrow), The mitochondria(M? and pinocytotic vesicles
(Pv) are swollen. The basement membrane(Bm) is marked irregular in thickness, There
are no pseudopodia. { 23, 000)

Fig. 4. Alveolar capillary endothelial cell, rabbit lung, 120 hours after pure oXygen inhalation.
Dead endothelial cell(DEC) is demonstrated. The cytoplasm shows homogeneous granularity
and small membrane bound cysts(C). Plasma membrane is remained{arrow’. { = 24, 001



