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WE: B HKITAREEEAHI(MMPO) &5 &G 1 ARH A (TIMP-1) fe st £ K B F B,
(TGF-B,) R EALAKA W —_ LA T LB (DEHP) ¥ B AL AL, HiE SD#HA XK
FHRAEH1 X445 ip £F DEHP 10,100 #2750 mg-kg ™', &% 1 %k, H41/2 K AB¥ &£ 4144,
FA1/2 KAFELE21d, FHELEREH 2 RARKR, R SEM R, 3 RNA, A 521 =% PCR
7 & MMP-9 , TIMP-1 f= TGF-B, mRNA &) £ & ; A 23 5 G 032, 4 & B3 i HE 3 & #4720 27
AR, R F bk mie e ebm MMP-9, TIMP-1 F= TGF-B, & £ik, %558 DEHP %414 d, 5% 7
st B 2 rk 42, DEHP 100 #= 750 mg-kg ™' 4L#7 A& K F & K & % 49 4], A 14 ) se ] 38 X (P <0.05) ; DEHP
10,100 #= 750 mg-kg ~' 41 MMP-9 #= TGF-B, mRNA % ix [ % DEHP % & #3693 i 3 hm (r= 0.979,
P<0.01; r=0.990, P<0.01), MMP-9 f= TGF-B, %& & & ik 7~ [ & DEHP 3 &/ 2 043 w3 hm (r=
0.770, P<0.01; r=0.959, P<0.01) ;TIMP-1 mRNA #=%& & %k F%(r=0.904, P<0.01; r=0.795,
P <0.01), DEHP 3% 21 d,DEHP 10,100 #= 750 mg-kg ™" 285 [a] it Fef5) 15 75 %) * B8 28 bb 4k B0 2 & 4L
MMP-9 #= TGF-B, mRNA % ik 4% DEHP &% S0 ¥ mm T4 (r=0.879, P<0.01; r=0.904, P<
0.01), MMP9 #= TGF-B, & & & ik & & DEHP ¥ & # T893 F % (r=0.935, P<0.01; r=
0.819, P<0.01);TIMP-1 mRNA #= & & % ik 3 m(r=0.819, P<0.01; r=0.619, P<0.01), &it
DEHP i@ it % il 2122 MMP-9 TIMP-1 fo TGF-B, A AR Gt A X H it AR AHALTBAELT .,
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KA R IR A A A A
ECM [ AH E./E I #1 ECM () 3 i % i fili i & & &
KHE, JCHIRIV B 5 R 32 3 1 BE TIE R 45 44
234, MMP-9/TIMP-1 32 245 J - BE i 5t 4 [V 2
JZJE . MMP-9 )i ik 5 MMP-9/TIMP-1 &
ARG O R T 2T ek FIT B
(transforming growth factor B, TGF-B) & —41L)
RES 2R I 2 IR A AR TR 1, A i SV 00 S AR it
TR b e A oAbt A P AR LR R R
BN A H o AW DEHP L33 4= K
B, 7 DEHP i % & 120, JF N ECM E g £
JEGT AT REAAE FHBIL] .

1 RS

1.1 EFZRFIFNE
DEHP F1 K1 , Sigma /3 ] ; RT-PCR i 5%
A&, Ing X Fermentas (MBI) /4 7] ; PCR 514,
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R A Y TR WA 8 SYBR ©  Premix Ex
Taq™ || ( Perfect Real Time) & & ik %] &, H A&
TaKala 7\ w]; Trizol RNA $& B . 1L 51 K B
MMP-9 Hit i FI it K B TGF-B, Hiifk, 3£ [E Santa
Cruz A7) St KB TIMP-1 Hip {4, iR+ A
A 5 BRAR S ALY AR I L E PR 196G 2 SRR B
WAL E ALY bR i bl 196G 2 Rk PV 150 &,
EE GBI 4], Sm»tE R PCR AL, %X Light-
Cycler ® 480 sLi} ¢ i€ i PCR #&4:.
1.2 LIz fns A

SPF % Sprague-Dawley #4: KR 120 Kk B
B2 B S B s b, s )1V T HIE S : SCXK (#7)
2005-0019, 7. SPF i s A S BEAIL 2 i 51
X B 41 % DEHP 10,100 #1 750 mg - kg™ 4 5 41,
DEHPYLREZH T A J5 55 1 KR 51 ip 45 7DEHP,
VIR REAT ip 25 TAARTR T K, B 1 IR, B41/2
REFFEEGHEE 14 d, J)—PHrgeii 21 d, AR
AR IO 2 5 TR
1.3 FhARRAS &

REEREH 2 X, ip AT RELZH
35 mg kg~ RREE K B, AALBEHLI 5 K [ 3T
TEMa s, 2544 3 3R U I ZH 2L, T 4% v
R A S U 45 20 em H,O =GB I 1 i 47
MR E AN EE5FHA F3CRE BT 4% h
VW IE E 48 h 5 K, A AL 9 fi i A it )
i, HE Jefa S04 T W8S 20 20055 R 5 BB A il
A, o B BT TR SRS MU, K I AR A
FHV Az BRER KB 25 e I, g4k 1+, M5 i 4t
Fhf 1 min NHGEE TRA R, BB E -80T
VKA A F St PCR A MMP-9, TIMP-1 1
TGF-B, MRNA % ik/kF-,
1.4 FiZE4R HE RS 2R FhhE B bk GInE

Tl I Y]  HE Jea, B MBS
MBS REA , foff S B Ak T[] — TR A5 £k (100 £) Bt
H I, AR D) BERLIE#E 5 ST, 0 S s T J5 L 491
HORYI A R R AR, S 5B , O EIR 0 A
BORIIFENE Fr, TaRE IR e, 130 il ] Jo s 6. %o b fre
FUMMER A T,T =100 M55 EUR LSRR A
(], FT L3350 Ly DAy O T J i 2 1 G Al 1400 BB
[E] B AR 5 MG R 1 HUE 2 it 8] o LA
1.5 XK ®JXE= PCR &l fifi 2 £ MMP-9,
TIMP-1 71 TGF-B, mRNA 3&ix

B 100 mg B2, i B g8 v, I AR
Fe 5 HE = R, im A1 ml Trizol, £2 i 2H 24
RNA, 25173 8 06 11 D 5 Aseo nn/ Asso o » 1T 5

RNA [l B firik B2 . Primer 5.0 R3304,
TGF-B, i Fi#514 & 5' CCCCTGGAAAGGGCT-
CAACAC3', T i 51 %/ 5 TCCAACCCAGGTC-
CTTCCTAAAGTC3', §"# r= ¥y K & 2 136 bp;
MMP-9 ) | i 5] % & 5’ ACCCCATGTATCAC-
TACCACGAG3', T i 5l ¥l 5’ ATAGTGCTG-
GCTGTGGGGTGTG3', ¥ 14 ;=¥ K & >y 91 bp;
TIMP-1 [ EiiE 5l 4k 5 ATAGTGCTGGCTGT-
GGGGTGTG3', Fiif514h 5' TGATCGCTCTGG-
TAGCCCTTCTC3', ¥ 1 ™ ¥ i+ £ 2 130 bp; 4
Z B MshE AW LiF51 9 5’ TCATGAAGTGT-
GACGTTGACATCCGT3', T iif 5| #%) 2}y 5’ CCTA-
GAAGCATTTGCGGTGCACGATG3', §" 1 r= ¥ 1Y
KBk 285 bp, B RNA 1 pl 3230 5 S /E Ui B
Pl s i cONAG 2wl 30355 5% 7 Wi 20 il Jz
A Z 4 AR R 2 PR 3 95 C il ZE 130 s—
95C51: 10 s—57CiB k 10 s>72CIE 1 20 s,
40 MEHR , 72°CRIEVOAES . FI% G LightCycler ®
480 syt i PCR R 4Lk AT 92 m PCR Al
A2 2 RoR 45 4 HARE P mRNA AR %2k 7K F
ACt=Clyyypem — Clogayes - CUBH TR FHE G
S0 IR B R IE R AL
1.6 fSRANFERNEAZL MMP-9,TIMP-1 70
TGF-B, FRAXRIE

ISR A 2 4% rhk 2 5 W R [ E , A B
fd 5 pm Y] - ,60C ks H 2 h, BB £ BERR
7K,8% H,0, JKiE Pl i S AL Wl , U A —
PrCLFEHUR B MMP-9 ik bt K TGF-B, il
TIMP-1 H44) , it (B i A ) B 10 - Bt e
19G Z R iR B ot AR IC b 19G 2R
&) ,DAB I 5, ik, B, &, ik, DA 3R
UL E bR B UKL 09 40 M A B ME 40 B,
Imagepro-plus6. 0 {573 A B A4 72 10 A4 B v
BH P 51 457 59 FR 20 W ' B (integrated absorbance,
IA) 158 1A SF-2H DL 3 38 1 DU 25 11 A9 R X 3Rk 7K
o IAEBOR , 3 R KF- R o
1.7 KM SPSS11.5 Grit sk, i s kbR X £ 5
PR, ZH SR AR 2R 05 22000, 07 22 57 PR
LSD i, 772 A5 1R H] Dunnett ¢ #6555 5k ] Loga-
rithmic 4 TAHOC T, LA P <0.05 SN B G2 7

2 HR

2.1 DEHP X34 X B i & & 75 #0 fifi 18 5z Et 51
RIS
oA R 45 R A DEHP Gt :14d, %
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FRAS HRZUBTAE R B (1A IR SR B IR, R
DLARAE SN, A WL 1L 5 5 9557 % BR 4 e 45, DEHP
10 mg-kg ™" 41 (& 1A2) Jif i) 5 b 49 G 54k 2 5%
il 6 A DL B S 8 A 20 i 952 1 R A 1 s DEHP 100 A0
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Fig.1 Effect of di-(2-ethylhexyl) phthalate ( DEHP)
given for 14 d (A) and 21 d (B) on lung histopatho-
logical changes in newborn rats ( HE x 100 ). The
newborn rats were ip given DEHP from the postnatal 1st day,
once daily, for 14 or 21 d. The solvent control group ( DEHP
0 mg-kg~') was given equal volume of corn oil. 1. solvent
control group; 2, 3 and 4; DEHP 10,100 and 750 mg - kg '
groups, respectively.

750 mg-kg " 41 ([l 1A3 1 A4) AJ L fili ] 5 14
Jii 300 i 38 IS5, I 5T 40 B K 22, il I 5T BG4 K
(P<0.05), DEHP #t# 21 d ,DEHP 10,100 #iI
750 mg-kg ™41 (& 1B2 ~ B4) fiff ] 53 L 1] i vt K
ZINFIVT ) J5 J5 JEE -5 9 50 05 SR 2L (181 1B1) AR L TG W
BES.

Tab.1 Effect of DEHP on lung interstitial tissue pro-
portion of newborn rats

Lung interstitial tissue proportion/%

DEHP/mg-kg ™
14 21(d)
0 0.22 +0.02 0.21 +0.03
10 0.22 +0.03 0.21 +0.04
100 0.24 +0.03"° 0.22 +0.02
750 0.27 £0.03 ™ 0.22 +0.02

See Fig. 1 for the rat treatment. Lung interstitial tissue proportion
(%) was expressed as the ratio of the pixel of lung interstitial
tissue to the total pixels of lung tissue in one field under the micro-
scope. x+s, n=5. *P<0.05, * P<0.01, compared with
DEHP 0 mg-kg~" group.

2.2 DEHP $ &I # 4 KX R4 48 MMP-9,
TIMP-1 1 TGF-B, mRNA &k 80

szpf PCR 455 g 7% , MMP-9  TIMP-1 TGF-B,
B LB 1 7 4 i e il 2 180 0 R S R
g, 4 hg 2 5 ST R, SR Y 51 W s SRR
M2 AT LLE Y, DEHP Ju3g 14 d, g Yy 5 ) &
3G, # A K U 4140 MMP-9 i1 TGF-B, mRNA
FEERN(r=0.979, P<0.01; r=0.990, P<
0.01), TIMP-1 mRNA 5[ {%(r=0.904, P<
0.01)., DEHP e 21 d, ffi& 4s 55 1) & 1y 5 m,
MMP-9 il TGF-B, mRNA ik [% 1k (r = 0. 878,
P<0.01; r=0.935, P<0.01),TIMP-1 mRNA %
Pk N(r=0.819, P<0.01),

Tab.2 Effect of DEHP on expression of matrix metalloproteinase 9 (MMP-9) , tissue inhibitor of metalloprotein-
ase-1 (TIMP-1), and transforming growth factor-, (TGF-B,) in lung tissue of newborn rats

MMP-9 ( x107%)

TIMP-1( x107®%)

TGF-, ( x107%)

DEHP/
mg-kg ™’ 14 21(d) 21(d) 14 21(d)

0 7.1£0.6  11.8+0.8 9.3+0.6 8.4+1.0 12.5+1.0  13.920.8
10 8.8+0.6™  6.7%0.6" 8.5+1.0" 18.9£0.9" 16.7+0.9" 10.6+0.7"
100 13.40.8"  5.6%0.7" 7.0£0.8" 19.9£1.0" 21.7£1.0"  8.8+0.8"
750 15.840.9"  1.8+0.6" 6.6+0.8" 25.4%1.0" 25.7+1.1”"  8.2%0.8™

See Fig. 1 for the rat treatment. The mRNA expression was detected with real-time fluorescent quantitative PCR. The relative level of the
target gene mRNA expression was expressed as 2 =4, ACt = Clryge gone — Clg.acin- XS, n=5. * P<0.01, compared with corresponding

DEHP 0 mg-kg =" group.
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2.3 DEHP 3 & 3t # & K R i 4 &1 MMP-9,
TIMP-1 70 TGF-B, EERIZEM M

H & 2 F 1, 8 A K U 2H 2 MMP-9, TIMP-1
1 TGF-B, & 1 gl b Y BRI 5 ¥ s i
WORE, 7 T M . T R 6 BRA i 2 2 MMP-9
TIMP-1 F1 TGF-B, & [ 75 b B 40 g A 7] 51 40 At 34
HFik (K 2A1, B1, C1); DEHP 10, 100 #1
750 mg-kg ' Yt 14 d, MMP-9 #1 TGF-B, & 1E
I b Bz AL S A B A L 0 A5 P B 24 R i
JELTA] o 40 M 3k g i (& 2A2 ~ A4, C2 ~ C4),
TIMP-1 #5 F 3akmi /b (|81 2B2 ~B4) , BRI #r4h
UL 3, Al W, DEHP %t 14 d, B4 KRG 4148
MMP-9 F1 TGF-B, & 3Rk i DEHP 3 | &5
N m (r=0.770, P<0.01; r=0.959,

Al e T\ B A2
| N - \‘ \

vy 1% 7\
A '\‘5‘%/ !'(

.(f'_\"‘

P<0.01), TIMP-1 Z& [ % k% DEHP L7
3G IR (r=0.795, P<0.01),

HIE 3 7 i, ¥ 50 o B8 20T A Ok U 4 41
MMP-9, TIMP-1 #I TGF-B, 4 78 I 5 41 A [R] 5
YA 5% (181 3A1,B1,C1) ,DEHP 10,100 il
750 mg- kg ' Ye 7 21 d, i DEHP e 3% 5] 4 fry 34
i, MMP-9 71 TGF-B, 2 H 7E i _E K2 41 30
7 R AT L6 PR A0 R i 6 1) i 2 A A Uk
(8 3A2 ~ A4,C2 ~ C4) , TIMP-1 Z& (4 3 k3% fin
(51382 ~B4) . BG4 ial ) (&3) ,MMP-9
I TGF-B, # ik RE#E DEHP Jeapsl i iy s i
W% (r=0.904, P<0.01; r=0.819, P<0.01),
TIMP-1 315k DEHP i 75 5 i 38 i i 43
i (r=0.619, P<0.01),

Fig.2 Effect of DEHP given for 14 d on protein expression of MMP-9 (A), TIMP-1(B) and TGF-B, (C)in lung
tissue of newborn rats ( x200). See Fig. 1 for the rat treatment. 1 —4; DEHP 0,10,100 and 750 mg-kg ~' group. 1 :immunostain-

ing positive cells.

Tab.3 Effect of DEHP on protein expression of MMP-9, TIMP-1 and TGF-B, in lung tissue of newborn rats

DEHP/ MMP-9 ( x10~2) TIMP-1( x10~%) TGF-B, ( x1072)
mg -kg™' 14 21(d) 21(d) 14 21(d)
0 0.25+0.03  0.32+0.03 0.32+0.02  0.30 +0.02 0.29+0.02  0.31+0.01
10 0.30 +0.02" 0.27 +0.02" 0.29+0.02" 0.33+0.02" 0.31+0.02° 0.28+0.04"
100 0.3120.01" 0.25+0.02" 0.26 £0.02* 0.36 +0.02" 0.37 +0.02" 0.26+0.02"
750 0.34+0.02* 0.20+0.02" 0.22£0.01" 0.43 £0.03" 0.40 +0.01° 0.220.01"

See Fig. 1 for the rat treatment. The target protein expression was detected with immunostaining. The relative level of the target protein
expression was expressed by integrated absorbance of immunostaining positive zone. x+s, n=5. * P<0.05, ** P<0.01, compared with

corresponding DEHP 0 mg-kg ' group.
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Fig.3 Effect of DEHP given for 21 d on protein expression of MMP-9 (A), TIMP-1(B) and TGF-B, (C) in lung
tissue of newborn rats ( x200). See Fig.1 for the rat treatment. 1 —4; DEHP 0,10,100 and 750 mg-kg ~' groups. 1 :immunos-

taining positive cells.

3 i

WEET5 5Ly DEHP fE N RATH 88 )2 00
A, 75 G T 57 90 FEL A B A2 g e 1) T [
8, DEHP mJigid 2 fig 42 #E AR, DEHP J&
AR R ILIR LB 3R 0 Tl R P 0 2R 490 45 2 5 g 1k
Ve . H AR RECE AV AL AR o it A
7 LA BE PR A2 0 LA S U 2 Bl I I B 5 i AR
AT RO RFAE , e i A #8 T 240 i \ECM i A
HAFAIF ECM RS, 75 ili i 4 1 i b ECM
A B G HE 2, MMP-9 fgds Vi ECM
H R IS SRR OB RS R 5 AU,
MMP-9/TIMP-1 7 i & 7 i F i i %) ECM [
EIE/E S R WP NVESS] Y 3= K
ST TE 2R (T SR T o B A5 1 K 2R i L ik
25 i P A M B P A YR B P P DA
R Rt o e A 11 b R 2 M Y T 7% LA
Sera it | 58 b R 240 oA 8 S BT T B e e ]
B, 3R PR i A e T AR, (e T2 % 7 I e T
TERELAR S 51, A i T v 45 44 A S RE X 15 5
FaE. TGF-B —HUfe i Z K AE K IN T, 1E
it 53 S AT A5 A LI R R - B 240 M A3 A T 5 R
THT P R B TR PR AR . KB
LR, TGF-B, 53U & & A RA K HVIMH

KR o i BESRIARY TGF-B, w] LI Ay 1 7Y 1 f2
20 3 5 L A3 Ak T 0BT AR R & B R AR T
PEanE , BER B4 0 25 5 DEHP m] S 808 A= K EUR
TR 2R TGF-B, BB, H 555 & 4K
ko [A MMP-9 fE TG TGF-B, , TGF-B, ik #1k
ik MMP (g265k, %S TIMP 93535,
ARG LE KR, ip 457 Hi 4 K DEHP 4L
B, DEHP XPpi bk KRB S k&5 A HEEN, B
5 DEHP (L3 5 it 52— I AH G M. [l AF 5%
KL, DEHP 43 14 d, B A= K Rl 21 241 MMP-9
mRNA F1 1 K5kl DEHP JL3g 55 5 14 hinm 4 i,
DEHP 100 #1750 mg-kg ™" 1 fili 21 £t 3L HA B (4955
PR, BR800 5 o /b , i v AR K it ) JoT 14
JE 6 52 B A5 R S AR AR AR T I A4
", DEHP Yt 21 d, B4 K UM 4 41
MMP-9 mRNA Fi1# 35k DEHP Ju3z 5| /34
ifiyi />, DEHP 100 F1 750 mg- kg ™" 41fili 41415 ¥
O R, BVt ) Joig 742 il it 9l o A2 Y il ) 5 L
B D IR . S EOZA R R IR Z — ] RE 2
B AE R BRI T , &4 B TREZ AL 5638 , (i
BEAEATINSR ; 5380, BEE K UK E H A BB Thaes
KOs JE R 2 TR EE 14 d B AR R BRI T T 48
SN, e wg 21 d I [E] PRI 48 B i AR o PRI
HED,MMP-9 3 5 3R IAFI G & DEHP e & &k F
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BEPERVERIPLEI Z —

TIMP-1 J& MMP-9 i 5 PEHI ] 57, A 58 45
KW, DEHP e 14 d, g4 KR4 2 TIMP-1
mMRNA F1 25 [ 3R ik & DEHP Y 5 ) & (19 3 i i
/b s DEHP %75 21 d, filig1 4! TIMP-1 mRNA #i
HHFRIKE DEHP YL &t A3 i i ; ixX 5
MMP-9 Jeik iy AR b M o e ot vl L, TIMP-1
XF MMP-9 1y 2238 A7 R #4E A, i 5 SCHR il —
H ., HEARE , MMP-9/TIMP-1 - 56 2 1 i 2R
P il 4 UIE R R E , MR A e B S AR
R i R, MMP-9/TIMP-1 2k i A] g &
DEHP Jifi#: % I /E FHLET Z —

AL R W], DEHP Y438 14 d, 8 4 KR
filiZh 2t TGF-B, mRNA 1% (4 % ik ki DEHP 4L %
|5 (14 18 i 4% i, DEHP 100 #1750 mg-kg ™' 41
it 2EL 25 L B Sk (g A A, B e 5 D i
PRFRUE I, il [ Jo 384 J5, il 0 P 334 )5 . DEHP 435
21 d, B KU 414 TGF-B, mRNA f1% & ik
ki DEHP Y & 51 & 1 3% Jinn ifif 5 /0>, DEHP 100 A1
750 mg-kg ™" ZH it 25 25 B AR e A, BIV A 3 ) S
AR IR AR, B iR R DEHP Al ] g
HHSEMHR TGF-B, i RBA K.

25 ik , DEHP J 3 ] LU il 87 A= K Ut e
BT, HAERPLH AT 685 H 5w it 41 21 MMP-9/
TIMP-1 P15 ) J2 TGF-B, L I 18354 K,
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Effect of di-(2-ethylhexyl) phthalate exposure on lung tissue
development in newborn rats

YING Yan-fen'?, HU Xiao-ya', LIANG Yuan', LIN Jin®, WU Hai-shan*,
CAI Xiao-hong', LIN Zhen-lang', CHEN Shang-qin’

(1. Department of Pediatrics, Yuying Children Hospital, the Second Affiliated Hospital of Wenzhou
Medical College, Wenzhou 325027, China; 2. Department of Pediatrics, Taizhou Hospital,
Linhai 317000, China; 3. Department of Neonatology, 4. Department of Pathology,
Mount Sinai School of Medicine, New York 10029, USA)

Abstract. OBJECTIVE To investigate the role of matrix metalloproteinase 9 ( MMP-9 ), tissue in-
hibitor of metalloproteinase-1 (TIMP-1 ), and transforming growth factor-g, ( TGF-B,) in the toxic effect
of di-(2-ethylhexyl) phthalate( DEHP) on lung development. METHODS The newborn Sprague-Dawley
rats were ip given DEHP 10, 100 and 750 mg-kg ™' daily, half from the postnatal 1st day to the postnatal
14th day, and the other half from the postnatal 1st day to the postnatal 21st day. All of the rats were
sacrificed on the next day after the last DEHP administration. The fresh lung tissue was taken for RNA
extraction. The MMP-9, TIMP-1, and TGF-B, mRNA expression in lung tissue was measured by real
time PCR. The lung tissue morphological changes were observed by HE staining. The protein expression
of MMP-9, TIMP-1 and TGF-B, in lung tissue was also examined by immunohistochemistry. RESULTS
On the postnatal 14th day, the alveolar growth inhibition and thicker alveolar septa were detected during
the morphological examination of DEHP 100 and 750 mg-kg ™' groups compared with the solvent control
group( P <0.05). The mRNA expression of MMP-9 and TGF-B, in DEHP 10, 100 and 750 mg- kg™
groups was increased dosage dependently (r=0.979, P<0.01; r=0.990, P<0.01), so did the
protein expression of MMP-9 and TGF-B, of DEHP 10, 100 and 750 mg-kg ™' groups (r=0.770, P <
0.01; r=0.959, P<0.01). Meanwhile, the expression of TIMP-1 mRNA and protein was decreased
(r=0.770, P<0.01; r=0.959, P<0.01). On the postnatal 21st day, there was no significant change
in the ratio of lung interstitial tissue between the solvent control and DEHP groups. The mRNA expres-
sion of MMP-9 and TGF-B, in DEHP 10, 100 and 750 mg-kg "' groups was decreased with the increase
in DEHP dose(r=0.879, P<0.01; r=0.904, P<0.01), like the protein expression(r=0.935, P <
0.01; r=0.819, P <0.01), while the expression of TIMP-1 mRNA and protein was increased( r =
0.819, P<0.01; r=0.619, P<0.01). CONCLUSION DEHP inhibits the alveoli morphological devel-
opment of newborn rats by interfering the gene and protein expression of MMP-9, TIMP-1 and TGF-B,.

Key words: diethylhexylphthalate; lung; matrix metalloproteinase 9; tissue inhibitor of metallopro-
teinase-1; transforming growth factor B,
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