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Expression and roles of CDK4 and p21 in lung tissues of premature rats with hyper-
oxia-induced chronic lung disease

GAO Ying, XUE Xin-Dong, LI Jin-Yang, WANG Ni. Department of Pediatrics, Second Affiliated Hospital, China Medical
University, Shenyang 110004, China ( Email :e_gaoying@ 163. com)

Abstract: Objective The pathogenic mechanisms of chronic lung disease (CLD) of premature infants are not fully
understood. Its final pathological changes have been shown to relate with lung cell proliferation. The aim of the study was to
explore the relationship of the expression of cyclin dependent kinase 4 ( CDK4) mRNA and cyclin dependent kinase
inhibitor (CDKI) p21 mRNA with lung cell proliferation. Methods Eighty premature rats were randomly assigned to a
hyperoxia group and a control group (n =40 each). The hyperoxia group was exposed to high concentration of oxygen
(Fi0, >0.90) and developed CLD. The control group was exposed to room air (FiO, =0.21). The rats were randomly
subdivided into groups sacrificed at 1, 3, 7, 14 and 21 days of exposure. Lung tissues were collected and made into 5 pwm
sections. Expression of proliferating cell nuclear antigen (PCNA) in lung tissues was detected by immunohistochemistry.
Dynamic expression of CDK4 mRNA and p21 mRNA were detected by in situ hybridization. Lung histomorphology and
fibrosis were observed by microscopy. Results Expression of PCNA and CDK4 mRNA of lung cells in the hyperoxia group
increased significantly after 7 days of exposure, and further increased after 14 and 21 days compared with controls. p21
mRNA expression in the hyperoxia group significantly increased after 1 and 3 days of exposure. After 7 days, p21 mRNA
expression progressively decreased, but remained at a higher level than control through 21 days of exposure. PCNA
expression was positively correlated to CDK4 mRNA expression (r =0.83, P <0.05) and negatively correlated to p21
mRNA expression (r= —0.81, P <0.05) in the hyperoxia group between 7 and 21 days of exposure. Conclusions
Hyperoxia can induce lung cell proliferation in premature rats. The over-expression of CDK4 gene and the decreased
expression of p21 gene in lung tissues may be associated with lung cell proliferation induced by hyperoxia.
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OM - 25ME B AL I ) , FHGhA Kk CO, , fii
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AR R B B sk, 35 0 B 4 A e B R LA
A DR A R T SO SR AR O 1 R RS o IR 4l
FiO, 7 0. 21 (RPZs ), HAR D7 R s g a il (N &R
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U, LATH R N IR Ao R AL P it 1) 3 4 s e #AiB 2
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PO P R, LB P S I ™y 2 ok i B i, 3
WA A o i

1.5 ZFit=EanH

i SPSS11. 5 Gtk d A5 4e it 2A A0 3, Kt
x x5 FN, RGN 27 B FEELL P <0.05 N
S

s

=A

2 R
2.1 FHALRMRIET(HE)

SCYRH 1 d JoH R ek ;3 d il b R A B
2 00055 PN B LA R R i 9 B A D R LD
o Bt S TR S A RPN A IR 57 d il o
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3 d BRI MRS AN, 7 ~ 21 d filijafb &
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14 d.21 d LI A B B s TRTIRA (P < 0.01),
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1 0.7+0.27  0.8+0.27 6.84+0.24  5.28 +0.96" 9.43+0.52  9.66 +0.89 11.3+0.32 48.57 £2.70"
3 0.6+0.22  0.9x0.42 7.20+0.20  6.28 £0.71° 9.57+1.18  9.34£0.69 10.40 £0.57 46.97 £2.34"
7 0.9+0.42 1.8+0.27"  7.56+0.87 13.12+1.38> 10.71+0.51 17.68 +3.18" 10.37 =1.16 32.69 +2.62"
14 0.8 +0.37 3.2+0.84>  7.58+0.44  20.28 +3.67° 11.99 £1.61 28.90 +2.36" 9.51£0.61 17.15+2.21°
21 0.8+0.27  3.6+0.89"  7.34+0.53 25.18+1.50" 11.39+0.95 47.68 +2.36" 9.54+1.02 14.89 £1.99°
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CDK B P52 M0 03011, phy e T 2 20 e 0 0
fR3R s CDK4 A1 p2 1 o200 it A AH EL AR FH ok 2 200 i
1 R A o 200 T A R 4% 200 R b 9 TR A L A
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