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[KE] B BiiIEFRLBEEOB-2(MMP-2) REMH ¥-2(TIMP-2)mRNA ME A 7E S EB1E#
R CLD)EFE KR ES T MHARSHRURE CLD RETHWERTEN. FE BEAFEKRH
HJS 12 h A BRI A 0.90~0. 95 BB RS S, T 1.3.7.14 M 21 d BUM A S # 4T A K- 4 (HED
Yo 5, 58 5T R B B (RAC) 5 B 4 88 4 4k 70 00 % 3% - 3R & BB 8% S (RT-PCR) Jy ik 4 B A 30 il 4H 4 MIMP-2
M TIMP-2 B SR mRNA %35, R FEMEENARRRERM,7d HIAMER T EN, RELTHE
175 7 d B RS 44 RAC S S HRRE(P<<0.05),14d M 21 d WERENBE (P <001 EHESR
£ 3 d Bf ,MMP-2 {7 HH mRNA 73583825 S 41158 (P<<0. 05 f1 P<0.01),14 d Bf MMP-2 EH R KB
B (P<<0.05), 7 mRNA K EHAREZER L iT¥E L TIMP-2 HEB M mRNA REAEBEAPERER K
BEFHEAH 2B, &t BERRE,WASRD MMP-2/TIMP-2 Rk k. B ARIBEREREHN,
THEAREABMHEPAERGAREMRRFELRETRBHIHZ—.
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[Abstract] Objective To investigate the dynamic changes and the effects of metalloproteinase-2
(MMP-2) and tissue inhibitors of metalloproteinase-2 (TIMP-2) mRNA in lungs of neonatal rats after
inhaling high concentration of oxygen. Methods Full-term newborn rats were continuously exposed to
oxygen (0.90 - 0.95) or room air (0.210,) within 12 hours after birth. Lung histological study with
hematoxylin-eosin staining (HE) and radical alveolar counts (RAC) were performed; the changes in MMP-2
and TIMP-2 protein and mRNA expression were measured by ! immunohistochemistry and reverse
transcription-polymerase chain reaction (RT-PCR) on 1, 3, 7, 14 and 21 days in hyperoxia groups and air
inhalation controls. Results Compared with air inhalation controls, inflammation response was seen in early
stage, the arrest of lung development was evident after 7 days of oxygen exposure, finally resulting in
interstitial fibrosis; RAC began to decrease from 7 days in hyperoxia rats compared to air inhalation controls
(P<0. 05), more so on 14 days and 21 days (both P<C0.01); MMP-2 protein and mRNA expression were
higher on 3 days (P<C0. 05 and P<C0.01), and protein decreased on 14 days (P<C0.05), while mRNA didn't
change; the expression of TIMP-2 protein and mRNA showed no change all the time. Conclusion With
prolonged hyperoxia, the balance of MMP-2/ TIMP-2 can not be maintained. Collagen breakdown is
disturbed, which may lead to lung inflammatory injury in early stage and then collagen deposition in lung
interstitium and lung development is arrested resulting in chronic lung disease.

[ Key words]) hyperoxia;  chronic lung disease;
inhibitors of metalloproteinase-2

neonatal rat; metalloproteinase-2;  tissue

BENRESK EFR.EFILEEERY
H 2% 58 B M 3% 1 5 £ 90 R A0 R B A, B L.
HEBRHERBEILNFERETHERE. HE
Z T3 » B e ) IR A g 4R BRI ARGE T 3 B RO 18

ESWHE . BFEARMEES KB A (30440056)

5% Bl :110004 ST T, oh E B ALK MHR B E B LB

SERAEE B K Email : xdxue@163. com

FEERN NEREQ73 -, X (WH , WFA E¥EL, A
HE BEEEN.
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¥ (TIMP-2) § & £ fl mRNA %3k, 3 MMP-2/
TIMP-2 (&% R K7 W £ 3 ¥ 4 X R CLD KR &t
B RERREX.

1 HHE5FE

1.1 BHYERH & B4 12 h K Wistar KR,
BREBRFHERAEEE FO)WNARENINER
WRAMBELRYA . HEY FIO, 0. 90~0. 95,5
%21 ;SK4BFR—ZAESHFO, 0.21),
FFERESHEHAMER,

1.2 HAERE:FLR)F 1.3.7.14 f1 21 d 55N
FA T 5 RRR B ESERLS B 10%58K
A $BE (300 mg/kg ) BRI . FFRELZE B , IR RS 3K
HAYMERARE S OBGE, ¥AH& 4 pm
BRRAKME  HFAR-BLHEREMERA
PR 5 A B PV R B AR K WP .- 80 CRIFFFHE,

1.3 [l 40 5% 28 0 A B 4B R B it - U (RAC)
RACHRBRHUEALZSEFLERESER(RHE
BOZHLK ELMHRBEED. T 100 FHET WE
HE #&d k5, B8R U A T8 10 K, BFHE, AT
AR ERE.

1.4 FAREHLTEARERHFAS P MMP-2 Al
TIMP-2 WEBHRK A ERBRE S, ARESH

HINHT R EBBH AL AL MBEBE,

Wi 3 o 38 5 A, 4 B0 in MMP-2 #1 TIMP-2 &%
WAR IgGEEE1: 150 F1 1+ 100), EHRIRICH
WEHRRM IgC REBE-FAE-REYEES-
1 E ALY R (SABC), 3,3 - " E A B E M (DAB) B
o, FAMEXBERT ABEREZEN K PBOER—H
SNEESERMER . UARERERECRRIEN
FEPE4H A ., MMP-2 1 TIMP-2 %5 KB 1gG. B
FARI SABC % DAB B &Sl a RINVELEEY
FRAE . BEE RS ABER S K, BKIER
5ANE,Bed 0 ER, AR T RENEHE M
R KEE, EBERAEAREESRE,

1.5 RT-PCR & W fiti 4 4 7 MMP-2 # TIMP-2
# mRNA £ ik: O & RNA $# 5. #% B TRIzol &
RNA #BR 7| (3 E Promega A 8L BER#
THE. QU FE ME DNA(DNAYE —&.
@PCRY"#4 . 7E 25 pl RBAR T, 25 WA cDNA,
B — 2. A5 (DEPC)/K .10 X Buffer B ¥ . =8
BB E 8 A (ANTPs) & 2.5 mmol/L, Taq
DNA B4 8 (5 U/pl) ,MMP-2 3| #1534 } i & B
3% 307 bp, E ¥ 5-TCA ACG GTC GGG AAT
ACA-3', F #i# 5-CCC ACA GTG GAC ATA

GCG-3'; TIMP-2 514918 i Wi K BE 25 265 bp, |
### 5'-CCA AAG CAG TGA GCG AGA A-3,Filf
5'-GTG TCC CAG GGC ACA ATA A-3', MMP-2
P %&LE.94 C 3min, 94 C 455,52 C 1 min,
72 'C 1 min,30 MEFJF 72 'C 7 min; TIMP-2 ¥
W& MH:94 C 3 min,% C 455,52 C 1 min,72 C
1 min,28 MEF G572 'C 7 min, @F=Y4H7 ¥ ¥
EYERESBN 2UHT ISR Bk, BREZ
YA, EIMRIT T WEHH I, 2 E Kodak 1D
BERRERERSTREHITRKEF . U
BR=Y 5 Bactin HREE(ADBERERRR
mRNA FiEK¥E.

1.6 Geit2E4y 47 A3 SPSS 10. 0 G584 4> b7, B
ERABLHEE GEOBER, ARSHELED
t B, P<0.05 HEREFHIT#BX.
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2.1 WALREEYE .ZKH 14 HHRAENRT
TR 40 52 A0 R 4% R 3 3 BE Y B /)N T R B DR B
WESAAN, HEEHRBRE REH4ESEARRE
1d 55K 4XHBER. K4 3d HEARKE
Wb, BB Wi 2, i G (8] R s R AL W /D
By K. M, i e A ER R R 2 B i, DA P L
A EHBY EEANARESE, ZK4H7d R
WESEHMN, K/AEHS BEH 7 d aH{ia] Rk
H ot K B 5 4 40 B ¥R 3 , [R) B 40 a3 A, 3 o R
KEBET K DR BRES RSB, 5
SHEMdM 2 dRPEH#THERELERER
1) RE AR RAMRE BN E, BRERE, MM
EARIA AR IEHEMBER, HARKKEY %K
ERHB, /MR BEEESCEABIE 2.

2.2 W RACHEMFHIETEH(E D . ZES4L4RACH
BEEHBRMBEZHYINAE,7d 14 d BAT—8
f&] 45 34 7 ) B (P<<0. 05 1 P<<0.01),21d Bf 34 &
B, RERBR RACAENEAS.TINEFF
HBAEF TR, BAENEASH—HRARLEERY
LHEHF (P H>0.05), 7d/5SHAMHEE
BEGIT¥E L (P<0.05 & P<0.01),

®1 BEASSKAKMRM RAC HK

BB (zLs,n=10) 0N
#HY 1d 3d 7d 14d 214d
FRE AS0EL00 500122 6.64+0.80° 8.68%0.92° 9.250.%7
BRAH 4441088 5.7241.64  5.37+1.58° 4.14+1.54¢  4.11£1.05¢

Y« 5 A 4 B — B (6] A B B, P<<0.05,°P<<0.01; 5 KR
B 8, <P <C0. 05,4P<C0. 01
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2.3 JHALH MMP-2 i TIMP-2 WEBEZTH
(E2,EABENE 3~6):MMP-2 = S AMHR
PR RA A EEASE 4 BE R 41
ki A i B P BT 4 A, B ¥ S I 4 At A 55 PR
RB - HEREZHEIBE(P<0.06 F P
0.01); 7ERERE 3 d B MMP-2 RERSKA
158 (P<<0.05),14 d M 55 (P<<0.05), TIMP-2
7E 18] % 40 M . 5 R L i B P B2 40 B L B Y W 4 T
SELER@ARMERERARBSE RS, USEL
EHRERERBEOREIER, TIMP-2 £ K4
BERRMMEN BT SHEHRBRERERIT
FEE (P ¥>0.05),

2.4 Jl4HZR MMP-2 #1 TIMP-2 I mRNA 3% 35748
1k (3% 3):MMP-2 mRNA 7ESS 40 H 2 ¥
#H# (P<<0.05 8 P<<0.01); BEA3df7d KR
fili 41 41 MMP-2 mRNA 35382 S 4 0 8 3%
(PH<0-01),14d ERAKKREREGZIHTFEX
(P #>0.05), TIMP-2 mRNA #357E25 S 4 &0
HAXTHBEA, BSHELAUBERB LRI
B (P #>0.05),

3 i @

CLD BB )L EEMNTEMEIHE, RWFE
FHEAYS BRREMERIERTSESE, BAT
MERMRH BB B FB. FRINY,CLD MK
HEBATARR . E9R. AAERERG.ER
ZEMHER,BERLLER R BT % HMME A ECM
VIR HRF AL  RITESD SRR R EE
RAFEAXREMHASARBER TN R, RHEAE
Wil KM, REARSBHERERE . EEERR
Bt (] B ZE <, S5 390 4 U i (] R 384 B D JB 9 A fi 4

RAgib, AN EEFERMERERAEESAM
®BOAEBX BB SR E LR LR BN BH
£ HEMHEHIR,RACENTFNHREERE
B EBARIR, TEIE W B4 BB o 2 B A s #; m
BERBRTHHEERR 7dREHBET RAC B,
HEEEENEKNER RACEBRFHSKAKRR
BERME, BRI MAEEZBEE. X5
EERESSFHER B EFEH R CLD MHK
VMY A .

N ECM MR FEREREES. . HEE
A EARBEREEAS BWHRGEBE PregkE
Eft EERGMEREFLTHN . LFEK, BIE%E ECM
ERERGEMLERPHIERCRAIFREME,
MMPs & —4 Zn"* Ca* KN B A KBBHR
BoEENBERAEENESNBEIBFRMAE
REMAERE. SA4EEREONEHELLSES
ECM f4r. MMPs & TIMPs ¥ ) ECM & & 13
LSARERMARURAENEEREY, AEBRARE
KA PRHOMBEBRBESHO KRS %k
KA #f & B MMP-9 # TIMP-1 BR85S 4F 4k
MRERBHXY, B¥EESHE=NHBRER
Fn UL Sl & CLD # A, % 3 MMP-9/TIMP-1
W, HEW 5 CLD #) Bl 55 9¢ fiE B F K oA £,
MMP-2f¢ R KR T EEHMR ) VERES. K
KRS R A B A R R TIMP-2 M98
VL e R R E R EEEER.
HEA¥ERA, BERE 7d A5 E 2 AR KR
HHAH MMP-2 mRNA FREMEINT ., F—T3h
YIRS, B ERETIE 8~12 B/ R 2 4R
#, £ MMP- 2 1 MMP- 9 f mRNA 1 & (1 % 5 ¥

”2 HES5SKAMER MMP-2 fil TIMP-2 BB REXEA GLs,n=5) KEE
Lt #5 1d 3d 7d 14d 21d
MMP-2 BH KR4 130.79+6.18 126. 89+6. 37 122.06+5. 38° 123.4947.72 127.03+5.79
a4 127. 865. 32 122.97+4. 39° 125.075. 49 128. 30+ 7. 80° 124.4243. 45
TIMP-2 & ZTS4 123. 40+4. 97 124.2046. 89 122.0845.15 124.1943. 06 124.25+3.55
L% F:N 124. 64+6. 42 123.4545.57 124.3244. 64 123.6242. 20 123.66+1. 63
T« 5 G R~ B B LA, " P<<0. 05,°P<C0. 01; 5 R th 8 ,°P<C0. 05
®£3 BESESKAMAR MMP-2 fl TIMP-2 & mRNA £k K REMK Gts,n=5) AfE
£ #5 1d 3d 7d 14d 21d
MMP-2 mRNA =54 0.77+0.18 1.00+0. 10° 1.2140. 03° 1.2040. 04 " 1.2040.01
%% 0.844+0.17 1. 4640. 27¢ 1. 48+0.27¢ 1.2240.05 1. 20+0. 01
TIMP-2 mRNA K4 1.23240. 04 1.2340.01 1.1940.04 . 1.194+0. 01 1.20240. 02
[ £ ¥ 1.2240.02 1.2240.01 1. 2040. 05 1.2140.02 1.2140.02

. 54 AT — ot 1) AR B 8,2 P<<0. 05,2 P<C0. 01, 55 25 S 41 [F] 3§ Eb 8¢ ,° P<<0. 01
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B, AT #E MMPs i 53 4% ECM, 78 8 € 3
SHRRGLBTREEEEM. EXERREE
FEFERILEETRYR, FABE2REL
TREEMHE=ILEERS.

Danan FCFHERM THEILHERZXKER
B P AR Y AR b, R B 4 BY MMP-2 S8 1
BWEM, 5 CLD WRAEBIMX. B FIEKER
FWERE BAMARERHRT A ERENB, &
W2 RIMAAFEARBERBETRETHITHE
WMEE, RAHEARRE 3d 5§ MMP-2 mRNA fIEH
FERARFHRLYR, TS HERE KR ECM
LAY, I N B R A A, B R RO, Bl
PR, RUEBRBMEA %14 d MMP-2 BE R X
W55, BR S ECM 4> M A R 55 , 5| 2 i B R 4F 4
B LEHEN, HILE mRNA WRESHEBERRZ
HARFEE—BRAE TR FK 7N E 1l
mHIEREEEM AR EE TIMP-2 mRNA
MEBEAEFEXBRNALATHREFXHBRE.
Meléndez 8" E—MBEABF S RGHZTERPE
B REFRRBEEGE 24 hF 72 h HEFSIE
TIMP-2 mRNA 3235898078, i8I TIMP-2 8% &
A BERTE BOZERANIBERER, RIS
RB5—8., AT R, MMP-2/TIMP-2 7 & & i
R EREHIBENER AR B TREEAR
B #FER .

ECM X T s 40 Bfd B4 43+ 4 R 38 70 Jit 6 40 1 8 1)
EXHFI A LR LT . EEHITEH, MMPs,
TIMPs A 86383+ § ECM BB i {2 # ECM B&
MASARNEE. . IS ENEATPER
BEBHREY, BHREHR,MMP-2 7 LIiE S L&
EROIBURM S ZXEENRE N REREE
ELEEMEEBIER. MMP-2 £ &%/ R,
HEHAZWEEMMRAHRESDRKY, FXRE
BL,MMP-2 #1 TIMP-2 ZE W AR FHH KX, KXY
EM¥HS5EEMAS ECM Rilf. MMP-2 EE S
#H3dfM7da mRNA fIEEFREBHE M, BIBE
EMEATRAHEINBAH EMBE  BE 14d
i, MMP-2 ik 8 [ 5 BF & & B 58 17 B AR 1E
HYA,.5 RACHYZEHAE—BLEMENRES
¥ MMP-2 £k {K 5 CLD Bfﬁﬁﬁﬁﬁmﬁiéﬁz
H—ERR.

B2 . BEREESE MMP-2/TIMP-2 &% 4,
S ECM E AL, 7T 88 R 1 i 5 51 Ib 4 5 8 th
URBAMAEAMEFZENEZARR.
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