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Changes of ultrastructure and oxidative stress reaction of lungs in premature rats with
chronic lung disease induced by hyper oxia

JiamHua FU, XimrDong XUE. Department of Pediatrics, Second Affiliated Hospital, China Medical University,
Shenyang 110004, China ( Email : f u-jianhua @163. com)

Abgract : Objective Oxygen thergoy is a common means in the treatment of lung disease in premature infants.
However , long time inhaation of high concentration of oxygen can induce lung injury , even chronic lung disease (CLD) .
This paper amsat studying the dynamic changesof lung ultrastructure and oxidative stress reaction inpremature rats with
hyperoxiainduced CLD and in exploring the role of lung oxidative stress reaction in pathogeness of CLD. Methods
Eighty premature rats were randomly assgned into a Hyperoxia group and a Control group (n =40 each). The Hyperoxia
group was given a high concentration of oxygen (FiO >0.90) and developed CLD. The Control group received oxygen
with the FO, of 0.21. The superoxide dismutase (SOD) activity and malondia dehyde (MDA) concentration of the lung
were assayed with a ectrophotometer and the lung ultrastructure in the two groups was observed under a transmissgon
eectronmicrosoope. Results  The structures of mitochondria and lamédlar bodiesin aveolar ithdia cel (AECG )
were partly damaged on the 3rd day of hyperoxia induction. The abnorma nucle develgped in addition to the damaged
mitochondria and lamellar bodiesin AEC ~ &ter the 7th day. Compared with the Control group , the MDA leve in the
Hyperoxia group was increased significantly on the 3rd day (55.9+5.5 nmol/ mg vs 22.5+ 4.4 mmol/mg) ( P <
0.01) , and it reached a peak on the 7th day (94.3 £ 12.4 nmol/ mg) . After 7 days the MDA leve in the Hyperoxia
group decreased gradually but ill remained at a higher level on the 21t day than that of the Control group (48.0+7.5
nmol/ gvs23.6+£5.7 nmol/g) ( P <0.01). The SOD activity in the Hyperoxia group did not differ from the Control
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injury is early manifestation of hyperoxiainduced CLD. The lung oxidative stress reaction
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4 ( 7 d)

2 Mi LB ( 1d)
Figure 4 Matachromatic granules of nudei increased 7 days

Figure 2 Mitochodria swelled and some of LB were enptied

1 day ater hyperoxia induction (2000 x ) dter hyperoxia induction (8000 x)

3 LB ( 3d) 5 , , ( 21d)
Figure 3 Mogt of LB were enpited 3 days ater Figure 5 Organdle disgppeared , nude disolved and fibrous

hyperoxia induction (12000 x ) tissues hyperplasa 21 days ater hyperoxia induction (8000 x )
1
Table 1 Changesof lung ultrastructure in the hyperoxia group

AEC .
(d) Mv Mi LB
1 - - - - - -
3 R - - - R
7
14
21
2.3 SOD MDA (P<0.01 ,7d ,
, SOD 14d,21d , (P <
, 0.01) 2
(P>0.05; MDA , 3
2 SOD MDA
Table 2 Dynamic changes of lung SOD activity and MDA level (n=8,x % s)
SOD (NU/ mg) MDA (nmol/ mg)
1d 3d 7d 14d 21d 1 3d 7d 14d 21d
26.6+5.7 22.52+4.4 24.3+5.5 24.5%+3.6 23.6+5.7

28.6+4.8 29.9+2.670.2+10.672.6+5.6 82.8%+5.6
27.4+3.1 30.4+£3.2 69.4+9.374.1+10.684.4+7.3 33.8+4.8 55.9+5.5*°94,3+12.4%86.8+10.2%°48.0+7.5%"

P <0.01

Ta P <0.01; b
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