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Changes of mitochondrial function of cells in lung tissue and its effect on oxidative stress in asthmatic
rats

LIU Hui-fang JTANG Min,MA Hong-xia

( Department of Respiration , Traditional Chinese Medicine Hospital Affiliated to Xinjiang Medical University , Urumchi 830000,
Xinjiang Uygur Autonomous Region ,China)

Abstract: Objective To investigate the changes of mitochondrial function of cells in lung tissue and its effect on oxi-
dative stress in asthmatic rats. Methods Twenty four male Sprague-Dawley rats aged 2 —3 months were selected and random-
ly divided into asthma model group and normal control group,with 12 rats in each group. The rats of asthmatic model group
were given 10% ovalbumin solution (1 mL) intraperitoneally sensitized on the first and the seventh day,then 3% ovalbumin
solution was given by atomized inhalation on the fifteenth day,one time a day,30 minutes each time for 15 days. The rats in the
normal control group was reared routinely. The rats were anesthetized by chloral hydrate after modeling successfully. Abdominal
aorta blood of all rats were collected to determine the plasma 8-isoprostane ( 8-iso) , thiobarbituric acid reaction products
(TBARS) and reactive oxygen species( ROS). The pulmonary tissue was isolated from the rats of the two groups to determine
the mitochondrial transmembrane potential (MMP) ,activity of cytochrome C oxidase ( COX) ,adenosine triphosphate ( ATP)
level and to observe the ultrastructure by transmission electron microscopy. Results  Under the transmission electron micro-
scope, the alveolar type Il epithelial cells in the lung tissue were swollen and shedding, the lamellar body was reduced and
swollen , mitochondria decreased and swelling,and the ridge structure was not clear;the alveolar septum was thickened ;the eo-
sinophils ,macrophages infiltration and red cells deposition were observed in the asthmatic model group. In the normal control
group , alveolar structure and alveolar type II epithelial cell structure was normal, alveolar septum was not thickened, and no
thicken blood vessels wall was observed. The plasma levels of 8-iso, TBARS and ROS in the asthmatic model group was lower
than those in the normal control group (P <0.05). The MMP , activity of COX, ATP level of lung tissue in the asthmatic model

group was lower than those in the normal control group (P <0.05). Conclusion Mitochondrial dysfunction is found in lung
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tissue of asthmatic rats,and mitochondrial dysfunction may be an important factor contributing to oxidative stress.
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Fig.1 Ultrastructural organization of lung tissue of the rats observed by transmission electron microscope in the two groups

2.2 2 fHARIMIE 8-iso, TBARS K ROS /K F L ik

BRI 1o WM AR 4 B 1M K 8-iso \ TBARS
L ROS IR FIE X IRAL, 25 A gt B X
(P<0.05),

1 2HAKEIME 8-iso, TBARS & ROS 7k F Lk &

Tab.1 Comparison of 8-iso, TBARS and ROS levels be-

tween the asthma model group and normal control group
(x x5)

415 n 8so/(ng+L7')  TBARS/(ng-L~")  ROS/(U-L1)

EHEARA 12 656.47 £103.49 305.94 £156.41 0.43£0.45

WAL 12 782.49 £60.54 454.59 £ 154. 54 0.960.42

t 3.641 2.342 3.011

P <0.05 <0.05 <0.05

2.3 2AHAARAALR MMP,COX iEF1E ATP 7k F
B AERILF2 M 2, it B 20 K U2 21
MMP COX 5 S ATP 7K P48 T 08 3 X B2, 22
FHY (P <0.05)

=2 2AHAKRMALR MMP,COX iE 1% ATP /K FLLE
Tab.2 Comparison of MMP, COX activity and ATP level
in lung tissue between the asthma model group and normal

control group (xxs)

41 n MMP COX/(U - mL~") ATP/(mmol - L =)
R 12 2.02£1.09  0.04£0.01 0.99 +0.84

I i R R 2] 12 0.990.84  0.05x0.02 2.02+1.09

! -2.567 2.793 -2.21

P <0.05 <0.05 <0.05
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Fig.2 MMP in lung tissue of the rats detected by flow cy-

tometry in the two groups
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JE b i L A s B (IR ) R AT, ML Y EEL
ROS [ Hi S35 ok U = 4 b A4 Py JIsE I 07 W% i 149 4 Ak
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ATP 5 0] LU R ZR R 1A 1 T fE 75 15 %, COX 3%
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