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Presumptive Role of Neutrophilic Oxidative Stress in Oxygen-in-
duced Acute Lung Injury in Rats

Yongsuck Moon, PhD, Jihye Kim?, Young Man Lee, MD?

Departments of *Anatomy, “Physiology, Catholic University of Daegu, School of Medicine, Daegu, Korea

Background: This study examined the role of neutrophilc oxidative stress in an O-induced acute lung injury (ALD).
Methods: For 48 h, experimental rats were exposed to pure oxygen (normobaric hyperoxia) in a plastic cage.
Forty-eight hours after O, breathing, the rats were sacrificed and the parameters for ALI associated with neutrophilic

oxidative stress were assessed

Results: Normobaric pure oxygen induced ALI, which was quite similar to ARDS. The O,-induced neutrophilic
oxidative stress was identified by confirming of the increase in lung myeloperoxidase, BAL neutrophils,
malondialdehyde (MDA), cytosolic phospholipase A, (cPLA,) activity in the lung, histological changes and BAL

cytospin morphology.

Conclusion: In part, All-caused by oxygen is affected by neutrophils especially by the generation of free radicals.

(Tuberc Respir Dis 2008,65:464-470)

Key Words: Acute lung injury, O, toxicity, Neutrophils
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2% de Al 2RI AR Beel 10%
PBF &l T F % Wel 5718 A7t A% 1
He3le). 1go] By 2L AF, el g A1
g}l of] Ewjslal Rechert-Jung Microtome 20400 2 B}
23} ¥ hematoxyline-eosin £ 0 2 A & A7

A e P+t EFoAE JERNRITE AH e &
L Student's ttestZ o]-&3FAIL oW p
<0.01& frefsittar AAskaldt,
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1. L/B ratio
FAHRE] AEQ] I/B ratios 2o 7,24+

0.56°]13L 100% AbA-oll A= 11.37+0.492A4] 2T
of vlal f2o3t 7S Yol (p<0.001)(Table 1),

100 442 EF o] Fol 4 ARE] YA Fel
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Ul BAEEe] &4l W2 alveolar floodings
= A3 #HAH el of da o] SHO.D at 562
nm)-& HZolA] 0,.20£0,02, 100% AHrolli= 1,04+
0.182A] 100% Akawelld @A}38]|(p<0.001) F7Fk

Table 1, Comparison of parameters denoting acute in-
flammatory edema in the lung due to hyperoxia

Normoxia (ambient air)  Hyperoxia
(FiO=0.21) (FiO2=1.0)
L/B ratio 7244056 11.37+0.49
(n=8) (n=17)
BAL protein content 0.29+0,02 1.04+4018"
(OD. at 562 nm) (n=9) (n=16)
BAL WBC 74411 2154177
(millions/ml of BAL) (n=8) (n=15)
Lung MPO 3.60+0.31 16.79+2.00
(U/g of lung) (n=9) (n=15)

Values are given as mean+SD,

n indicates number of experiments,

L/B: (lung weight/body weight)x 10% BAL: bronchoalveolar lav-
age; MPO: myeloperoxidase; O,D.: optical density,
*p<0.001, Normoxia vs Hyperoxia,
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THTable 1).
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Table 2, Lung MDA content (nmol/g of lung) and cPLA,
activity (mU/g of lung) after 48 h hyperoxia

Normoxia (ambient air) Hyperoxia
(FiO.=0.21) (Fi0o=1.0)
MDA 4424010 534+0.11"
(n=5) (n=9)
cPLA, 10234273 98.87+13.68*
(n=12) (n=7)

Values are given as mean=+SD,

n indicates number of experiments,

MDA: malondialdehyde; cPLA,: cytosolic phospholipase As.
*p<0.001, Normoxia vs Hyperoxia,

(Table 1),
5. MDA &zt

100% Aol oJgt #ghe] &g sleld 2~Ey 29}
AHAA dotr 7] 9Jgk kst o] S7= Table 29
Al B )z MDATEF 4424010 (nmol/g of
lung)ol] B3l 100% 2HatollAl= 5.3410.112 F-2J3Hp
<0.001) 7Hs Bt} o= 100% 4kt #7 il
o] Ak71E FAdske] wge] g A, 2 Hes
I A AR

6. Lung cPLA, EM T

FellA o] cPLA,S] BAE(mU/g of lung)= t7] &
FolME 10.23+2.73, 100% AnE FF3E ol
98.87£13.680| K Table 2). A¥2o]] 2J3h PLA, FE%E
o] Z7ks Akavle) HgtE FAEY o)d e AFA
AR Aol A W 357 A A=A A
o2 g7k,

7.

o
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=
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5 Al

1) BAL cytopin®| ZAA: 3572 2H4sl7] Y&l Al
3l BALF pellet®] cytospin $-2] Wright stain®] 717 A3}
= gl B 2T (Figure 14)] B8] 100060 A
Aol T} S| St o] S5t HEkE
Sk (Figure 1B),

2) BN B8-S ol &gt Feety] ArtellMe izt

Figure 1, (A) The representative photograph of BALF cytospin of rat given ambient air, Aimost all of the cells are mono-
cytes (Wright's stain, x100). (B) The representative photograph of BALF cytospin of rats given 100% O, for 48 h,
The intermingling of monocytes and neutrophils is noted, Neutrophils are much more abundant than monocytes (Wright's

stain, x40),
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Figure 2. (A) The normal histological finding of the lung of rat given ambient air, Patent alveoli and thin, normal alveolar
septa are noted (H&E stain, x100). (B) The histological finding of the lung given 100% O for 48 h, Diffuse hemorrhage
is noted, Intraalveolar hemorrhage, migrated phagocytes and hyaline membranes are shown (H&E stain, x40). (C) The
photograph of the migration of phagocytes from vascular lumen into alveolar lumen in the lung of rats given 100%
O, for 48 h, Phagocytes including neutrophils are trapped in the perivascular cuff (below right) and phagocytes are
migrating into alveolar lumen from adjacent vessel, Extravasation of the red blood cells are noted also (H&E stain, x100),
(D) The magnification of Figure C. Note the migration of phagocytes from vessel into alveolar lumen, Neutrophils are
moving into the alveolar lumen by a diapedesis and red blood cells are migrating into the alveolar lumen also (H&E

stain, x400).
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