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Studies on pathogenesis of oleic acid induced-acute lung injury in rats
MEI Shuang, ZHAO Jinryuan, WEN Tao, XING Junjie, ZHANG Yan-lin
( Research Center of Occupational Medicine, The Third Hopital of Peking University, Beijing 100083, China)

Abstract: Objective The aim of our study is the major cellular pathways of ROS production in oleic acid induced acute lung in-
jury. Method Oleic acid induced group administered oleic acid (0 15 ml/kg iv). The animal model of ARDS was verified by blood
gas analyds and pathological examination of lung. To examine the major cellular pathways of ROS production in the lung we assayed
myeloperoxidase (MPO) activity, xanthine oxidase (XO) activity, the important component of nicotinamide adenine dinucleotide
phosphate oxidase (NADPH oxidase) -p47phox expression  glutathione peroxidase (GSH-Px) activity, total antioxidation capability
(TAC), and reaclive oxygen species (ROS) measured directly by electron spin resonance (ESR) spectioscopy in lung tissue at differ-
ent time points without or with pifenidone (20 mg/ kg, 40 mg/ kg and 80 mg/kg p o respectively). In addition, we explore lung
wel/ dry ratio, arterial blood gas analysis and lung pathologic score. Result ESR showed the content of ROS in the lung began to rise at
30 min and was measured at 1 h and 6 h after OA injection. The trend of the peak of the activity of XO and the component of NADPH
oxidase, pmotein 47phox was unanimous with the change of lung ROS content by ESR~ which showed NADPH oxidase and XO contribute
to generating free radicals in lung with OA induced ARDS. The activity of GSH-Px and the total antioxidant capability increased only at
2 hours after OA injection in the lung, which shows that the increase of antioxidation did not overwhelm the excessive ROS generation
from oxidant enzymes and then the capability of the antioxidation system declined by excessive ROS generation from the oxidant en-
zymes. lung wet/ diy ratio enhanced significantly at 1 hour after oleic acid injection. Aiterial blood gas analysis showed that arterial
partial oxygen pressure was down to the lowest at 2 hours afier OA injection. The sequence of the effect of PFD in ALI rats was at 0. 5
h (MPO and p47phox), 2 h (GSH-Pxand TAC) and6 h (XO) afier OA injection. Conclusion Associated with resulis of our previ-
ous study that the sequence of effect of PFD was at O 5 h (oxygen radicals), 1 h (pathologic score), 2 h (lung edema) and 6 h
(Pa0y) after OA challenge, those results indicate the damage of the biological membrane system directly by excessive ROS leads to the
permeability of alveolar-capillaty and edema. Those changes above affect ventilation function severely in the lung leading to refractory
hypoxemia and the exacerbation of lung injuries via positive feedback loops.
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