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[ ZE] BB WIS A 75% 58 A BUI ML & N B2 A K K (vascular endothelial growth factor,
VEGF) K HAZ K (VEGFR1 F1 VEGFR2) 3K 1 SAA , A 25 e B R 48000 il 161 457 5 T i) B 5 S A Il e AN 1R
(bronchopulmonary dysplasia, BPD) {J2e &R, 77k B4 £ A Sprague-Dawley KB 48 ., FEHL 4 o X HRZH FNSZ 56 4H
FEGHAES 12 h FFIRHFFEERA 75% 3o 0l TR IRIE R 7 d 14 d F1 21 d ARSERR BUZHZURA , SR AR -BHAL
YL GRS , S 2RI VEGE K32 A 1338, RT-PCR AN H mRNA ik, 858 SCInsH K RUiZH 4
ZERE K A 2D B R BPD R BEOR . 75% F iR 21 d BF, VEGF(10.9 £2.7 vs 30.8 +6.4) VEGFR1(5.4 +1.4 vs
15.6 +3.4) Fl VEGFR2 (11.3 2.6 vs 21.7 +4.5) {956 14 7535 B e BRI A (P < 0.05) ; VEGF (1.6 vs 3.3) .
VEGFRI1(0.4 vs 6.6) 2 VEGFR2(0. 5 vs 4.9) i mRNA &5k Bkt B4 (P <0.05), &3 e84k KBl K
I TFa B A o e 4 ] o 00 1 i L A B B BPD i kA, [ E HALRIEE,2009,11(11) :927 -930]

[X 8 W] MWENEARKET 20, M8 N B T 5 B B R

[(hE#HZES] R-33 [ XXERFRIRES] A [XEHS] 1008 —8830(2009)11 —0927 —04

Effects of prolonged exposure of high concentration of oxygen on expression of vascu-
lar endothelial growth factor and its receptors in neonatal rat lungs
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Abstract: Objective To study the effects of prolonged 75% oxygen exposure on the expression of vascular
endothelial growth factor (VEGF) and its receptors ( VEGFR1 and VEGFR2) in the neonatal rat lungs and to elucidate the
effects of prolonged exposure of high concentration of oxygen on lung vascular development and its relationship with
bronchopulmonary dysplasia ( BPD ). Methods  Forty-eight Sprague-Dawley rat pups were randomly exposed to air
(control group) and 75% oxygen (experimental group) 12 hrs after birth. The rats were sacrificed 7, 14 and 21 days after
exposure and their lungs were sampled. The lung sections were stained with hematoxylin and eosin for histological
evaluation. Expression of VEGF, VEGFR1 and VEGFR2 protein and mRNA was detected by immunohistochemistry and
RT-PCR. Results  After being exposed to 75% oxygen for 21 days, lung tissues had pathological changes as “new” BPD.
Expressions of VEGF protein (10.9 2.7 vs 30.8 +6.4), VEGFRI protein (5.4 1.4 vs 15.6 £3.4) and VEGFR2
protein (11.3 £2.6 vs 21.7 £4.5) on day 21 in the experimental group decreased significantly as compared with the
control group (P <0.05). The expression of VEGF mRNA (1.6 vs 3.3), VEGFR1 mRNA (0.4 vs 6.6) and VEGFR2
mRNA (0.5 vs 4.9) on day 21 in the experimental group also decreased significantly as compared with the control group
(P <0.05). Conclusions Prolonged exposure of high concentration of oxygen may cause BPD possibly by inhibiting lung
vascular development in neonatal rats. [ Chin J Contemp Pediatr, 2009, 11 (11) ;927 —930 |
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1.1 LIz

HrH 2 Sprague-Dawley (SD) R Bl ( Hy F i P45
IR-WEL SR S A BRI ER AL )48 L e AN, B
ML A REZH (n =24) FISCER4H (n =24) o XTHRA A
J57 d14 d f121 d AT 17.2 £0.7 g 27.7 +
1.6 g f153.4+1.6 g, 5B/ J5 7 d 14 d f121 d 1
(REAHIH16.5 £1.0 g.27.6 £2.4 g f150. 4 +
2.9 g, 50T HRATAH I B () A5 b3, 22 S B 1
1.2 #EEHME

SEBRA TR SD KBRS 12 h BIE T 44
H RREL AR, AERF SR BE R 75 % (AR
I, CO, B <0. 5% (A A KWk €O, ),
AL 25 ~27°C 1B 50% ~T0% ( FHAZ f fef e e o
IKZER) WK ERSHAE 0.5 b, R noK Rl K o 4
okl I 50} HRAL A2 4 bE B DA sBE G R0 4P R SO
FERE S R, MR B FENEAP, BR 3 &
SERGEE I R 2R W SE 0 4 . JEBE T AR IR ARG - 4L
Pe@ ] R, 2L 254 3 BPD ()5 Bk A8
AR
1.3 #RARE

8 WKW, FEEmAHEM 7 d.14 d F
21 d R G Ab At . S5 LA SRS, IO R
R T WA, BJG ® - 70°C {577 H T PCR 3l
WA RE A 4% L2 B W OB K, U
it B 4% 22 5 H R VA [ 3 1, H A I L 1 )
R, L5 wm )R T IR AR -G 2 Y8 o Fn G e 2
oA .
1.4 fREANKKTN VEGF REZEEARIE

—Pi: YL VEGF ZiEhiik fdi VEGFRI £
SURERUIA X bt VEGFR2 £ v FEHT (R 34 1 F 5 [
Lab Vision /A F). A1 5§V A5 BB RS 20K, br &
2,3% H,0, FHIT P IR P I S8 Ak P i, 1 102 0

THEH, W —41,4°C i #%,0. 01 mol/L PBS 724315k
W AEY RRC ) FEhi R 1gG iR, 37C I HE
30 min, JIA BAR 28 48040 ) i A 0 10 BE R B 1 &R
37°C 30 min,DAB & {5, 5 Jedt i B P OMLER . 45 R
I DA 20 M IR PN A A 0 0K DT S P 2
VEGF, VEGFR1 J}z VEGFR2 [/ ¥ 1k # B BE 29 Ny
1:100 . 55K Y i T Leica 5455 T ( % 200) FEHLZE
I 4 ASPLEF AR, ] Tmage-pro plus 6.0 [&] 573 H 4K
PE0 BT, 00 2 A B (0 50K 1) - 2 RSG5 E (inte-
grated optical density,I0D) ,

1.5 RT-PCR #&ill mRNA F®i&

K FH Trizol ( 32 [ Invitrogen 23 )77 il ) — k4
IR 220 3 RNA 28 1. 5% Byt I B8 s v Yk G
I 18S RNA F128S RNA jIFsZ H 52 : J5 , F§ MMLV
T ST S R 57 R DNA | DA I R MR SR 17 S I %
JE f A W HE S (real-time PCR) o 5147 (
[ iR TARA BRA R A ) 2% E A 3¢
BRGORE, JER AT B o, 5 17 5 R 4 7=
YK B L 32 1, PCR I 45 14:95°C 5 min, 95°C
30 s,iB % 30 5,72°C 30 s, Jz i 3t 40 MEFHF, Real-
time PCR %5t4ii R I 2 - 4T M s f e pb
1.6 ZFitFLE

N ] SPSS 13. 0 B A a4 T SE 143 B, o 1 %
BEAYIEC = AR (2 +5) FoR, Z AL FLECR 5L
BRI 5 2253 02k F LSD 5 i A7 R L P4
) B R T ¢ K, P <0.05 IAh 25 %A W& 1

®1 PCRI|MFIIRTE=NHERKE

Bl 7]l PR/ (bp)
-7 5'-TCTTCAAGCCGTCCTGTG-3' 228
Fii# 5'-CCTTTCCTCGAACTGATTTT-3'
3% 5'-CTCGTTAGAGATTTGGAAGCGC-3’
7 5'-GCAGGGACACCTCTAGCTTGAC-3’
7 5'-TTTTGGTAGCGGGATGAA-3’
T 5'-ATGGGATTGGTGAGGATGA-3’
37 5'-AACCCTAAGGCCAACAGTGAAAAG-3’
Tii# 5'-TCATGAGGTAGTCTGTGAGGT-3’

A
VEGF

VEGFRI 107

VEGFR2 219
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1 %521 dFARRBRERT (HAB-FILE

x200) X HRZH AT UL 76 £ R R, /N A I ] B S
B L AT LI 55 4 ZE L, /N A1, T it 5 B BT O b i i) B
)&

2.2 75%E 5tk VEGF,VEGFR1 E VEGFR2 &
EE3e3:0EA

XL VEGF F= L7 fili 145 P B2 240 e At o I
e AR, SCE T R AR L I ST B AL i R i
HWRIFEANE AT RS, BB 7 d 221 d B#iTt &
(F=17.7,P=0.0), 554 VEGF B4 /57 ~21 d
FeFHE G FEAR(F =20.7,P =0.0),21 d i fifi %
VEGF A B>, 5x AL b, 22 578 W&k
(P<0.01) (& 2A .B,32),

XTRRZH VEGFRI = 2EHE 30U b R 4 f 3¢
SE LR MM E N A ERE, BAE T d 2
21 d T A8k, S22 d B VEGFRI 3
KA (F =46.23,P =0.00) , 5 %f ML AL, 22 57
AREME(P<0.01) (EI2C.D,%£2),

XTHRZH VEGFR2 By £Rik# /7 5 VEGFRI A [,
A4 7 d 221 d WIEH BAR L, SC5ed 21 d B

Xt R4

2 4X£J521dAHELE VEGF R EZ A FRIE (DAB
x200) A B JyLJ5 21 d IfigH4 VEGF [k, VEGF [ 40 2
B0, S 2H BRI 40 B0 BRI s/ s € D k)5 21 d Jiidd
4UVEGFRI {3255 , VEGFRL B 20 i 52 5 2 €0, SC 90 L B 1 2 M e
X HRZHHA b s EF ARG 21 d ffiZH40 VEGFR2 [y 315, VEGFR2
I P 20 252 A 2, 6 20 P4 0 B o B 2L B S i/

Wi VEGFR2 34 (F =4.67,P =0.02) , 51} 1
GLLLEE, 2 AT i (P <0.01) (I 2E F,%2)

®2 WAKXRWAHESR VEGF REZHEAMNEL (x£5,n=8)
VEGF VEGFRI VEGFR2
il
7d 14 d 21d 7d 14 d 21d 7d 14 d 21d
WHR4] 14.4£2.8  22.0%6.1 30.8+6.4 14.5+2.2 14.1x1.8 15.6%3.4 21.423.9 22.5%4.0 21.7%4.5
Sl 13.3£2.6 20.4+3.8  10.9£2.7" 14.0x2.7 14.922.2 5.4=1.4" 20.7+7.3 21.7£10.4 11.3£2.6°

XL HE a:e =8.00, P<0.01; b:t=7.90, P<0.01; c:t=5.64, P<0.01

2.3 75% & 3t fifi VEGF, VEGFR1 % VEGFR2
mRNA RiZH R0

%P HE4H VEGF , VEGFR1 J% VEGFR2 mRNA 3
KAASET dE21 d BRI E B EE 21 d
IR NG 7 d F0 14 d BRI & CF (650 510
10.70.8.99 F113.71,P {5}/ 0.00) , S¥aH 21 d
it VEGF , VEGFR1 }7 VEGFR2 mRNA 3 ik 3% %
HRZH (P <0.01) (£3)

3 MWAKXBRAMAL VEGF R EZ{F mRNA #Y

T (fF%0 (n=8)
VEGF VEGFRI VEGFR2

51
7d 14d 21d 7d 14d 21d 7d 14d 21d

%HE4 1.0 1.2 3.3 1.0 1.0 6.6 1.0 1.2 4.9

SCEY 1.4 1.1 1.6 1.6 0.9 0.4 2.1 1.1 0.5°

SRR %, a: 1 = —2.30, P <0.05; b: t= —7.50,

P<0.0l;¢: 1= -5.91, P<0.01
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A 3 sz, 4y B 4 Flt-1 ( VEGFR1) | Flk-1/KDR
(VEGFR2) f1 Flt+-4 ( VEGFR3) , VEGFRI1 #l1 VEGFR2
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WRELANN . VEGF X P9 iz 240 o i) 3 58 oAk T 5%
YEFI T VEGFR2 A5, & i REVA 19 L4533 1. A
WFFEIN VEGFRI 12145 7 )i i oA SR A T, A2
BRARAS T TG ML A VR, T AE i R AS T R
S 0 AR AE . A NIk, VEGFRT 5 Jjk
BRI AL A B A G AR IR B,
VEGF B3z 1k KA BT B/,

PEAER , 1 TP IR A S5 2 T3 e o 1
7 JFERIIE FH T 39 LA O AL % 30 236 W 114 o B
Northway 25 iR (25 it BPD BUZESL /AL, Bl
BPD % fy 5 FL A 1 2 il 6 50 , B ¥ % 7 AR
BL, DRI, R 25 R WA R 77 AR 1 DR 0 T e L
“HRTBPD [k A L KA R A E O
Sy Je BPD %A i fae v LR R B A B P 22 AAE
A e A T Rl 0 i 9 2 45 b T I B A O
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LA ] 10 A8 AR B 25 9 (e il 2% R ) 5 VEGF
SZARFEHH) Su-5416 B 1 37 A BUR SR U045 R &
[ s A 9 0 8 0/, 2 WA T AL 45 1E 3 R
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TP S B VEGF B H 2k E X £k F
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