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Dynamic expressions of MMP-9 and TIMP-1 protein and mRNA in the lung tissue of neonatal rats after

lasting hyperoxia
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[Abstract] Objective: To explore the dynamic expressions of matrix metalloproteinase-9 (MMP-9) and tissue inhibitor of metalloproteinase-1
(TIMP-1) in the lung tissue of neonatal rats with hyperoxia-induced chronic lung disease (CLD ). Methods: Full-term newborn rats were
continuously exposed to oxygen (0.90-0.95) or room air within 12 hours afier birth. The changes in MMP-9 and TIMP-1 protein and mRNA
expressions were measured by immunohistochemical method and reverse transcription polymerase chain reaction on days 1,3,7,14,and 21.
Results: The expressions of MMP-9 protein and mRNA on day 3 were significantly higher in hyperoxia group than in room air group (P <
0.05,P < 0.01),but no between-group difference was found at other time points. The expression of TIMP-1 protein on days 3 and 7 was
higher in hyperoxia group than in room air group,and on days 14 and 21 it was significantly higher in hyperoxia group than in room air
group. The expression of TIMP-1 mRNA on days 3 and 7 was higher in hyperoxia group than in room air group,and on days 14 it was sig—
nificantly higher in hyperoxia group than in room air group. No between-group difference in the expression of TIMP-1 mRNA was found on
day 21. Conclusion: With the prolongation of hyperoxia, the expressions of MMP-9 and TIMP-1 change inconsistently. The balance between
MMP-9 and TIMP-1 is disturbed , which may play an important role in the collagen deposition in lung interstitium and the inhibition of alveo—
lar development in CLD.
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Tab.1 Dynamic comparison of the average gray values of MMP-9 and TIMP-1 in lung tissue (X +s,n=5)
P MMP-9 ZE TIMP-1 fEH
Wil e 4 2 =R gk

1 133.70 +4.74 132.01 £5.30 128.96 + 5.54 129.16 +4.38

3 130.38 +7.36 126.23 + 6.95" 129.49 +4.75 126.22 + 6.49"

7 124.07 +4.40 122.86 +6.77 124.99 + 6.83 119.70 = 7.33"
14 122.17 £5.38 120.88 +4.23 120.08 +7.77 112.35 £ 10.29?
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Tab.1 Dynamic comparison of the mRNA expressions of MMP-9 and TIMP-1 in lung tissue (X +s,n=5)
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5S4 1) P<0.05, 2)P<0.01



-504 -

HEERIREEAR 5 36 5

VAR, I JF45 ECM B LE Il 7 AE AL T A 1Y)
YEFTE A 4 IR TS . MMPs & —2H 4 85 2
TF-URAGPE 9 B KRB S , EZ T RR R AE 1R H 1Y
TS FIME 52 3 R o GAR f JE EBR [) Jo fse D 25 240 e A1
SRSy, P A7 FURE S AR ) TIMPs 1)
JEHT . MMPs K2 TIMPs FIFiE 75 (%) 240 it &1 35 Joi R4 it Uk
AT RE G ET Ak & AR I LR

MMP-9 BEW B fift 43 Ik J5C 5 il ] J5 174 IV
Ui B, TIMP-1 2 MMP-9 1Y 457 5 Mk 4 il 57 .
DANAN Z5Esh 5B A JLE G 6 h 3 d il S d 2K
BREGK, &B MMP-9 TIMP-1 B3N, HE5
CLD MyFi 5 IG5 14 SWEET Z83E 52 LS & 4= CLD
= L, A2 JE T 6 d BALF H MMP-9 [ 7K -
o 3 RO AN CLD B9 =)L FRATTAH 3h
YysEu e B i AR AR R N (3 d i), B A
GRIGAN, {H MMP-9 [ 34 i B = T TIMP-1, MMP-
9/TIMP-1 A48 1,7 d J5 4K, MMP-9 mRNA
(AR Ak 35 HER 1 1 Rk AR — 2, % MMP-9
mRNA P T HA AL, 1 TIMP-1 mRNA 52
FARIATE 21 d BEANE], PR 8B Ry TIMP-1
FESR G PR AE RIS S AR . n] L, MMP-9 7E 5
AL CLD & B BEEA AN F R BE ST : 3 d BF MMP-
9 Ve B I v] BEHE— IR IR, SIREZL
SR A AL RS AR I 0 = S RS . 53 4h,
WP T 3240t T Bl b 7 20 e A 1 3 Bk e, IFAe
T FCET 2 440 6 199 3 I ) e S A R i I A
PR R ENETL TR ), MMP-9/TIMP-1 7
AR R (7 d 5 ) AR A (RRAIR) | Bt ZH 21
H IV 5 e JEE ) R A e A, e B S R, X AT R
S ER A CLD Fe il 4] 40 rp i I 55 4 g A ot
BRI Z — .

MMP-9 F1 TIMP-1 7€ 1E 5 filivfd & & 1 & A 14
ZWTEMIIRE ", B REEE >95% 0,96 h J5 5[

(EH55 501 50)

seizures induce division of neuronal progenitor cells with concomitant
changes in expression of neurotropic factors in the brain of pilo—
carpine-treated mice [J . Brain Res Mol Brain Res,2005,139(2):
258-266.

[4] FALK A,FRISEN J. Amphiregulin is a mitogen for adult neural stem
cells [ J]. J Neurosci Res,2002,69(6) :757-762.

[5] NORMANNO N,BIANCO C,DE LUCA A et al. The role of EGF-relat—
ed peptides in tumor growth [ J . Front Biosci,2001,6(1):685-707.

Oy, R AT HE N TIMP-1 88 I RN M BUE ¥ i 2 &
ZRH ARSI TIMP-1 K355 DLFT AT a3
AEARL, 55 i o3 B oal /b it B gl AR
sk | I 1 5L 4 it 7 A 1 0 AR AR 2 AR
17 o MITIHEN MMP-9 F1 TIMP-1 5 5483 CLD itk
AR RRRA —E X R,

25 AR, MMP-9/TIMP-1 352 4 7] g /& 58
21 if DA Jo e A L DA T DR el e 2 A AL R i i B 52
FHAYEHZEH R,

S

[1] JOBE AH,BANCALARI E. Bronchopulmonary dysplasia [J]. Am ]
Respir Crit Care Med,2001,163(4): 1723-1729.

(2] XU, 3K, A, 2. s M TR U — S R SR
Ao Epgh a2 [ A R BAREE 2 2% 35,2005, 15 (5):
680-686.

(3] Attt 04 DOT . R o 2 11 g B AT ) 30 7 P T A iy
WFGCHAE R L1 [RAM % - AT SRR I PR ALY, 2002, 22
(6): 278-281.

[4] DANAN C,JARREAU PH,FRANCO ML, et al. Gelatinase activities
in the airways of premature infants and development of bronchopul-
monary dysplasia[ J ]. Am J Physiol Lung Cell Mol Physiol ,2002,283
(4): L1086- L 1093.

[5] SWEET DG,PIZZOTI J,WILBOURN M,et al. Matrix metallopro—
teinase-9  (MMP-9) in the airways of infants at risk of development
chronic lung disease (CLD) [J]. Eur Respir J, 1999, 14 (suppl 30):
248s.

[6] UHAL BD,JOSHI I, MUNDLE S, et al. Fibroblasts isolated after fi—
brotic lung injury induce apoptosis of alveolar epithelial cells in vitro
[J]. Am J Physiol , 1995,269(1): 1.819~ 1.828.

[7] VU TH, WERB Z. Matrix metalloproteinase: effectors of development
and normal physiology[ J ]. Genes Dev,2000,14(2): 2123-2133.

[8] HOROWITZ S,SHAPIRO DL,FINKELSTEIN JN, et al. Changes in
gene expression in hyperoxia-induced neonatal lung injury [J]. Am J
Physiol, 1990,258(2 Pt 1): L107-L111.

[9] HOSFORD GE,FANG X,0LSON DM. Hyperoxia decreases matrix
metalloproteinase-9 and increases tissue inhibitor of matrix metallo—
proteinase-1 protein in the newborn rat lung: association with arrested
alveolarization[J]. Pediatr Res,2004,56(1): 26-34.

(RS EE] 2006-12-29

[6] JIN K,MAO XO,SUN Y,et al. Heparin-binding epidermal growth
factor-like growth factor: hypoxia-inducible expression in vitro and
stimulation of neurogenesis in vitro and in vivo [J]. J Neurosci,
2002,22(13):5365-5373.

[7] KORNBLUM HI,ZURCHER SD,WERB Z,et al. Multiple trophic
actions of heparin-bhinding epidermal growth factor (HB-EGF) in the
central nervous system [ J ]. Eur J Neurosci, 1999,11(9): 3236-3246.

(RS EE] 2007-04-03



	2007-5内文 6.pdf
	2007-5内文 7.pdf
	2007-5内文 8.pdf

