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= Abstract =
Phospholipase A2 Contributes to Hemorrhage-induced Acute Lung Injury
Through Neutrophilic Respiratory Burst

Yoo Suck Jang, M.D., Seong Eun Kim, Sang Hoon Jheon, M.D.!,
Tae Rim Shin, M.D.2, Young Man Lee, M.D.}

Department of Physiology, Chest Surgery', Internal Medicine®, Catholic University of Daegu, Daegu, Korea

Background : The present study was carried out in association with neutrophilic respiratory burst in the Jung
in order to clarify the pathogenesis of acute respiratory distress syndrome(ARDS) following acute severe hem-
orrhage. Because oxidative stress has been suggested as one of the principal factors causing tissue injury, the
role of free radicals from neutrophils was assessed in acute hemorrhage-induced lung injury.

Method : In Sprague-Dawley rats, hemorrhagic shock was induced by withdrawing blood(20 mi/kg of B.W)
for 5 min and the hypotensive state was sustained for 60 min. To determine the mechanism and role of oxida-
tive stress associated with phospholipase A2(PLA2) by neutrophils, the level of lung leakage, pulmonary
myeloperoxidase(MPQ), and the pulmonary PLA2 were measured. In addition, the production of free radicals
was assessed in isolated neutrophils by cytochemical electron microscopy in the lung.

Results ; In hypotensive shock-induced acute lung injury, the pulmonary MPO, the level of lung leakage and
the production of free radicals were higher. The inhibition of PLLA2 with mepacrine decreased the pulmonary
MPO, level of lung leakage and the production of free radicals from neutrophils.

Conclusion : A. neutrophilic respiratory burst is responsible for the oxidative stress causing acute lung injury
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followed by acute, severe hemorrhage. PLA2 activation is the principal cause of this oxidative stress. { Tubercu-

losis and Respiratory Diseases 2001, 51 : 503-516)
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Fig. 1. Changes in mean arterial pressure(MAP) in rats following severe hemorrhage. At 5 min
after hemorrhage , MAP had decreased conspicuously. In recovering period, mepacrine
accelerated the recovery of MAP at 20 min but, afterwards there was no significant dif-
ference in MAP between hemorrhage and mepacrine treated rats. *<0.05, hemorrhage

vs. hemorrhage +mepacrine
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Fig. 2. Changes in heart rate(HR) in rats following severe hemorrhage and treatment of
mepacrine. HR had decreased abruptly after hemorrhage whereas the recovery of HR
was observed in 2 hrs. The treatment of mepacrine lessened(p<0.05, 0.01. 0.001) the
drop of HR after hemorrhage. *p<0.05, **p<0.01, ***p<0.001, hemorrhage vs. hemor-

rhage+mepacrine
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Fig. 3. Effect of severe hemorrhage on the protein
contents in the bronchoalveolar lavage
(BAL). Hemorrhage had increased(p <
0.001) protein contents in the BAL, which
was reversed by mepacrine (p<C0.01).
**%p<0.001 sham vs. hemorrhage,

##p<0.01 hemorrhage vs. hemorrhage +
mepacrine Numbers of experiments
are in the parenthses.
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Fig. 4. Changes in lung myeloperoxidase(MPO)
activity following severe hemorrhage.
Hemorrhage had increased(p<{0.001)
MPO activity compared with sham, which
was reversed(p<0.001) by mepacrine.
***¥p< 0.001, sham vs. hemorrhage,

##P<0.001, hemorrhage vs. hemor-
rhage-+ mepacrine
Hemo ; hemorrhage, Mepa ; mepacrine
Numbers of experiments are in the paren-
theses.

Fig. 5. Changes of the numbers of WBC in
bronchoalveolar lavage(BAL). hemor-
rhage had increased(p</0.001) numbers
of WBC in BAL compared with sham. In
contrast, treatment of mepacrine follow-
ing hemorrhage had decreased(p <
0.001) the numbers of WBC in BAL.
***P<0.001, sham vs. hemorrhage,

#p<0.001, hemorrhage vs. hemor-
rhage +mepacrine

Numbers of experiments are in the pa-
rentheses.
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Fig. 7. Effect of the inhibition of phospholipas
A2 (PLA2) on the generation of oxy
gen free radicals from phorbol myristate
acetate(PMA)-activated  neutrophils.
PMA had increased(p<(0.001) the gene-
ration of free radicals from neutrophils,
which was reversed(p<{0.001) by
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Fig. 8. Ultrastructural and cytochemical elec-
tron microscopic findings of the normal
lung. Normal alveolar type 1, 2 cells
and endothelial cells are well preserved
(8-a). In cytochemical electron micros-
copy, deposit of cerrous perhydroxide is
not found(8-b). The unit of scale bar is

pm.
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veRH A cH(Fig. 10-a, b).
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Fig. 9. Ultrastructural and cytochemical elec-
tron microscopic findings of the lung
following hemorrhage. The deteriorated
lamellar bodies of alveolar type 2 cell
and infiltration of neutrophils are identi-
fied(9-a). In cytochemical electron mi-
croscopy, dense deposits of cerrous
perhydroxide are shown on the lining of
neutrophilic membrane (arrow)(9-b).
The unit of scale bar is gm.
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Fig. 10. Effect of the prior treatment of
mepacrine on the ultrastructural and
cytochemical electron microscopic
findings in the lung of rat following
severe hemorrhage. Neutrophils are
infiltrated but well-preserved struc-
ture is shown compared with the
lung of hemorrhaged rat(10-a). In
the cytochemical electro microscopy,
the deposits of cerrous perhydroxide
is shown in the vicinity of neutrophils
(arrow), however the density is de-
creased markedly by the effect of
mepacrine. The unit of scale bar 1s
m.
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