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ENHEBNREEESREEREMNFTE/NR TGF-p1 K a-SMA RiZRIZ N
RAFHE,F ARFIAZ,ETFH,5 & (400014 i BE , i PEERF A= IR L 2 B2 b A LR

[HE] HM WEE NS & AR &R 2T E /D BUFE k2B K B F-B1 (ransforming growth factor-Bl1,
TGF-B1) P UILENE H (a-smooth muscle actin, a-SMA) £ A= BUIRTZH UM FRIA AL, 3819 3 KB & H A R ( Bronchop-
ulmonary dysplasia, BPD) &AL . Jithk  HrA/NRAL IRBENIEC T3R5 500 LPS 4 + 2540 \LPS + %4 A AR K +
23 SN BRAL AR K + S, N HE LB O R4 (RAC) A 212Uk Aye vt fb 2 fIud ot i PCR £
AWHEASEHE 1.3.7.10 14 RGBSR, K TGF-B1 . a-SMA I FIIEE mRNA kKT, 858 OLPS + &
S A BEER K + A IR R RS, B A, RAC WA, 528 BRER /K + 2548020 L%, LPS + 25 4 2 A
B(P<0.05), QLPS + =& A AATERIK + &4 3 XKGMi42! TCF-B1 8 H R AME & F LPS 4] + =5 K4l A 3
K + 2P =0.000) , Bifi 5 2 8 BRI SE R FEA TP i . DLPS + i U 4L AR BRER K + 4] 7 d J5 il 2l a-SMA
FEARBHE R T LPS 4 + & AU A FHER K + 2 K41 (P =0.000) , 7% Fifl 45 2 58 B ] 9 48 4 177 34 755 . @DTGF-B1 A
a-SMA mRNA REMA SHEA RIS EUMAEAR K, St 5 NEEEYE R T & A 25 2500 A B TGF-g1 f
o-SMA SRR LR, R & 5280 5 BB BB A e A S R SR B A REEEE T B8 TGF-B1 Fi o-SMA 3Rik I
WA X,
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Intra-amniotic endotoxin and postborn hyperoxic exposure upregulate transforming

growth factor-f1 and a-smooth muscle actin in newborn mice lung
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[Abstract ] Objective To investigate the expressions of transforming growth factor-g1 (TGF-B1) and
a-smooth muscle actin (@-SMA) in the lungs of mice with intra-amniotic endotoxin priming and exposed to
60% hyperoxia after born in order to elucidate the possible relationship with bronchopulmonary dysplasia
(BPD). Methods Fifty C57 pregnant mice were divided into 2 groups: lipopolysaccharide (LPS, 40 wg/L)
group and saline solution group, and then received an intra-amniotic injection of corresponding solution on E15.
The neonatal mice of each group were randomized to be set in 60% oxygen exposure or in room air. So there
were 4 subgroups, LPS + air, LPS + hyperoxia, saline + air and saline + hyperoxia groups. On days 1, 3, 7, 10
and 14 after birth (8 rats each time point) , the lung histological changes was assessed with hematoxylin and
eosin ( HE) staining for radial alveolar counting (RAC). The expressions of TGF-B1 and a-SMA proteins were
detected by immunohistochemical and immunofluorescence staining, and the expressions of TGF-B1 and o-SMA
mRNA by real-time polymerase chain reaction (RT-PCR). Results In the LPS + hyperoxia group and saline
+ hyperoxia group, RAC began to decrease on day 3 , and then further declined in a time-dependent manner.
Compared with saline + hyperoxia group, LPS + hyperoxia group had significantly lower RAC (P <0.05). The
expression of TGF-B1 protein in LPS + hyperoxia group and saline + hyperoxia group was significantly higher
than those in LPS + air group and saline + air group on day 7 (P =0.00, 0.00) , which was elevated with the
elapse of hyperoxia exposure time. The expression of a-SMA protein in LPS + hyperoxia group and saline +
hyperoxia group was significantly higher than those in LPS + air group and saline + air group on day 7 (P =

0.00, 0.00), which was increased with the increasing of hyperoxia exposure time. The changes of mRNA
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expression of TGF-B1 and a-SMA were basically consistent with the changes on protein expression. Conclusion

These results suggest that the intra-amniotic endotoxin priming can enhance the effect of hyperxia exposure in

up-regulating TGF-B1 and «-SMA, which may be involved in the pathogenesis of BPD.

[Key words ] hyperoxia; bronchopulmonary dysplasia; transforming growth factor beta; actins; mice
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Y RGN & B A K (bronchopulmonary dysplasia,
BPD) j&—Fii& M il , 2 0L F 577 L, &0 3R T
s R AL R ORI, R B R B A
K A F (transforming growth factor, TGF-1) 5 BPD
MR EHEHVER . Gauldie %1 i 1 o283 Ak
SRS 8 TGF-B1 3 X, i & & i) 3 22 s ) 0ok o 3%
ik TGF-B1, 1 B BPD A IE AU ; I R4 1 & 4= BPD
(L, I HEVER T TGF-B1 A K- R X
SEBFF AR BN TRPE TCF-B1 2 4 i & & W — 1
HER R, 75, FENIUILE)HE H (o-smooth muscle
actin,a-SMA) 7£ BPD Bl B A b SRR 1 &, AT fig 55
BPD (1% 7= A 45 5¢, IR, A B 58 45 & 5k TGF-B1 Al
a-SMA T8 A BRUE N B A 5 60% A 5% 58 15 =
BPD #5048 rh i) R AAAE VR A T8

1 HRE 7%

1.1 Shiprer

W GE 222 CST /N 50 H (I T 8 P B2 ) R 2 90 06
) R BB T2 150 LPS 41 Az BER /K T B2
AR Prince 251 (OS2I, T4 15 d ATHF 2 RUBLIES, B i
JEEERRE LPS (40 pg/L) i AERRIEN , B4 5 ul, Hhok
X BREHTE A S B 2R R K (0. 9% ) o FiE/NRIILZEJS 12 h
R LSR5 4 LPS + e, A= JER K + %], LPS +
2R AR + AR A I E B R E SN, A
U EYERFTE 60% , EUA8 MR 4EHFTE 60% ~65% , 410 ~
12 H, e AU A P 2H RN 2 S0kt IR 20 R B IR S I 46t , o f B B
P EEXTAE AP RS , B RTTAR 1 h |, BROK R DR, TE 46 Ok
P, 25 AR IR A5 e SR AR ]
1.2 7
12,1 FpACREE 51.3.7.10.14 R HIM 4 4 &l H
8 HUNER I NTEST 10% KA A BERR IR . AUE A (R4 il 78
SRS FFRTBL, PBS eI B 8, 4 B S,
VIUA Il 98 503 % 5 77 F - 80 C vk 4, Hl 99t E & PCR
(real time polymerase chain reaction, RT-PCR) , & X&E T A
4% Z2 W IR , BCAe i, B 4% 22 2% Y I [0 7 YR h o
MRERE 24 h AT R ELY A ,5 wm/ i, T T HE
Jet , ME N HLGUL S 2455
1.2.2 HNREIHE B8 Jakkula %50 905 ik, I
PEA S RE O BT ATAERR s IR, 1% Bk b0 I R Sy
RAC {8, U5 T %, MkY) i+ 10 ik, UL
1.2.3 g Ukl TGF-p1 S-P A, A

b2 18] £ F 25 [ Abcam /2 F] (ab64715) , ELASRAEH1EEH
VLT (P1 TGF-BI TR BEMR B y 1:50) , 25 R LIAH MO IR A A%
WO TR IUE N A . RETR YT 7E 10 x 40 £5 B iBE T R AL 1
5 BT HEOCE R SR FOFH4MA .
1.2.4  HEEREA2 A T o-SMA B P D¢ S Ak 27 B[] AN
(FITC #5id ) W9F 22 E Abcam A F] (abl15267) , HARERAVEH UL
WIEEHEAT (PT a-SMA 2400 TAEWR) , LA Y L& 6298 64
JIFR N PRI . Bk E) 7 AE 10 x40 £ WA T L 5
IR R SR HAE YA,
1.2.5 #%Ea PCR
1.2.5.1 5|¥ SIFH M B A A R A IR
& A, TGF-B1 # 5|4 :5'-AGTCAGTCCGTTGGGTCTTCTC-
3NG4 .5 -TCTGGGGATTGGTATCACTATGTT-3", «-SMA
) 5] ¥ 5'-TCTGGGGATTGGTATCACTATGTT-3" 5 T ¥ 5|
#):5'-GGAGCCTGGCAAGCACCTA-3", 5% B-actin {4 I 7 5
#).5-CACACCCGCCACCAGTTCG-3"; FiiE5| 4 :5'-GTCCTTCT-
GACCCATTCCCACC-3', f#HAf, ¥ 51 ¥ B £ 10 umol/L,
-20 C /77
1.2.5.2 4 RNA pY3RBEU O E = PCR B RNA J2HUA
F &M T E A W H R A R A A, 80 5% 565 & TaKa-
Ra & SYBR Premix Ex TaqTM I & W F K iE R AYH RS
Al M Bioteke 127 4 Bt 4 215 RNA, NANODROP 1000
ST E RNA ¥ AR B RNA IR T i 5, 3£ 20l
TGF-B1 1 a-SMA mRNA GenBank JF %15 435 & . NM_011577
F1C77251, LI 2, PCR JZ S & & 335 SYBR Premix Ex
Tag™ 10 wl, E 514 (10 pmol/L) £ 0.4 ul, cDNA #ifz
2 wl,6.4 pl KEZFRIEAK, BAAFL20 pl, F Step-one real time PCR
System §HEAGHATY G, SO G5 F: W25 PCR 473, 55— 25,
95 °C 30 s FAst:, 554,95 °C 5 5,61 C 30 s,3L 40 MG,
HBEEARA IS G, § 38 58 J5 AT I I 4 2T, L 0,17 C/s
AL 55 C 3 95 CHERR 2 s 30 5% —IRFOGMA, KA T
£k, JZ N 7E Step-one %t 7€ it PCR {3 ( Applied Biosystems,
USA) HPEAT . SRR E Bk, 5 H AP PCR 7= A
B-actinPCR F=#) (1 Ct {, MIXFE A2 72 x 100% , Hrf
ACt= Ctiggmpp) = Cligain o
1.3 %it$o

BRI % £ s Fav, e SPSS 13. 0 i34k 44 3E 47 97 22 4%
o

2 HR

2.1 BRI I
AEPERK + SR A /NRIEAE TS 1 ~ 14 d, B BRI
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TN S4B, Ml v S5 A AL, /N K 2 Jii v [] o 22
W LR RAC JZHE 22 LPS + 23 4L /255 1 K RAC R T4
HEK + 2 (P <0.05) , 2 e bl BRI g i, 226 14
REH THRAHLP <0.05)  EIETAIEEK + AP <
0.05) ;AEFIE K + B4 LPS + EE4H 5 3 KIF4R RAC MK
THHERIK + 23 LA LPS + 22 L (P < 0. 05) , Fiff BRI 3 A
TR e I BE I I i o B TR, DLIAT 1.2
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- +
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=% T Tl
6 P _:L — ab
¥y — - —— L p 5 b
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abe ab abc T TR =
4 abc -
al:c
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t/d

a:P<0.05, 54K+ FAMEILE;b.P<0.05,5 LPS + £ 32
HRMIE ;e P<0.05, 5 A3 K + HAAE
1 4 AFE/NRETAL I EENIATHE

2.2 RIERMBALF RN TCF-Bl &G kik
TGF-B1 76 1F % 2 21 3 B33k 40 32 A Bh L 1 40 i
FLMLAE PR AL, 7 T A N . A R K + 254l TGF-
Bl TEZ A FHIEA D i i ek, it R B AIKR IR (P >0.05) ;
LPS + Z8 2145 1 KI5 LPS + @ 8 LM (P >0.05) , Hifx s

A A LPS + 23 Sl A FER K + s KA Z MU, BT
A FHER K + R LR LPS + S (P <0.05) s AR 3K + =
S LPS + 75 S 2 i 2 R B ) A, ARG 1, LPS + 3 R A
AR, 25 14 K TGF-B1 3 3k LA Py [A] 5 F S <48 b Rz il
WL R R IR B TGF-B1 PHAE A Il F w4t . LR 3 4,

057 o +
" LPS+
i "
04 e Lps+ ab
Ta
0.3

/F

0.2F

0.1F
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t/d

a:P<0.05,5 A58 8k + EEMkE ;b P<0.05,5 459
HA ML
B3 FAZRESAFENIMEALSR TGF-pl RixMEhBT

2.3 RERIAFEAEN o-SMA &G 6 £k

a-SMA ZEIE# Ml 41 4 33k T3 AU AL 8- L,
PTG, PP as B R R 4 4RSS 1 ~ 14 KB Rk
Bl o-SMA TR A B TS 5 1.3 K4 A RIEH T
ZER(P>0.05) , F B K T L FACE W L, Al ] i 9 A5 00
23| a-SMA, 45 7 K7 LPS + 4L A Bk + m A i 4w
TFHAb 2 4 (P <0.05), LPS + m AT B, 2404 T 1l
A RAES WL AT R YA R s . LS 6,

HK+

A AR+ =

a1

S4B LIPS + HALM;C. AR
E2 &H14dHALRELE

L
S

7]£+%
(HE x100)

ALPS + H A48 A2 LK + HAM;C. A%
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AARER+ TR M;B ALK+ FAM;C.LPS + A

Bl S EwmlERiEER 14 d iAES o-SMA BiRiE

2.0 * n
—=— [ PS+

——IPS+ b LD e
15 T R
I ol R ey

P - e -

ET
1.0- P

- ﬁr"
0.5- Eﬁﬂ‘_-\._'\-_".:'z
0 2 4 6 3 10 12 14
t/d
a:P<0.05, 5 42 & KA { M4 ;b P<0.05, 5 A5 K +
HA M

6 HHEXRMBSFENRMAR «SMA RIEWEHEE

2.4 TGF-Bl #= a-SMA mRNA & ik oL

TGF-B1 mRNA ik 55 1 K 4 418K ML R4 3 KR
PEBIER K + L LPS + B AL IR IB WG R, LPS + AL
WEI ., AEBRER K + 25 L LPS + 25 LA I ] K
BEMRER (P >0.05), 5HE N REMEM . o-SMA
mRNA %354 4RI A 8w (AR K + AL
LPS + i S 1w W A, 5 A 2 e, 22 R (P <
0.05) , SHEARBMHREA—(F1.2),

£1 &4 «SMA mRNA RiET{K (27 4¢)

215 1d 3d 7d 10d 14d

AEFREROK + 25541 0181 £0.073 0.464+0.3238 113307358 2.500+1.2208 1421 +1.32

AEPIERK + AL 0.154£0.077 0.503 02718 6.000+2. 191ab 9,333 +31.462ab 320,000 + 156. 7602P
IPS +75541 1.000 £0.552

0.075+£0.328 0.711 £0.3282  1.128 +0.736? 2.911 +2.7632

IPS+iE%dH  0.270+0. 118 1.080 £0.4892b 18.667 +10.932b2 160.000 £78.3812b (4.2 +3.6) x 106ab
a:P<0.05,5 R —&f g & A H K + FRME; b.P<0.05, 5

Bl — 40 77 — B 8] 5 b 4R

%2 &4 TGF-pl mRNA FKiET (2~ 2%)
415 1d 3d 7d 10d 14d
ABERK + 2540 0.008£0.005  0.012 £0.046
AFERK + AL 0.010 £0.004

LPS +2541

0.001 £0.003  0.085 +0.001 0.095 +0.001

0.065+0.0992 0,917 +0.5458b  3.333 £1.032ab  10.000 4. 8982h
0.076+0.042  0.013+0.003  0.012 +0.004

0.112 +0.19% 0.152+0.172

LPS + %t

a:P<0.05, 58 —nfia) & A 8K+ FEAE; b:P<0.05,)5
Bl — 2037 — B 8] 5 b 4%

0.0740.0582  0.219+0.1563b  2.417 £1.357ab 6,667 +2.0652>  29.330 +18. 7042b

(S-P x200)
3 itie

SR A R & R AR i, Tk
AERLHR IR T 2 R A I 22— TTF T B R4 Bl
f¥) BPD Zhik s iy /e . AR 222 2 R T o vk i R 2
Fopr Al Rk 7 BRI/ BPD Ship i), SR i R b &
SR R BN B B L, AR B B SR A A [ R
JE OGBSI 58 RET7E B P AL T I MR BREE v A ) i
R AR, TTRE SR | BT 5 AR
o B A L LM <, T REVE A T R R R
L LEH A LR R BB A HE— 2 B A7, A R
J& g BPD' | AT 2 R A R RS & B |
PRI 6 A 2 B A i IR R S A, LT L)L 3k 2 i
KAHBFFRS T Moss 25" 38 12 3 49 52 56 4 )
PN 22 S5O T AT S 22 g A2 S i ) 1E 3
H o Steffen 2 BFSE R BT 228 0 N TE ST LPS )R,
RS M B A2 B il 7 Ak, HwG O 2 s s
BWARLLH . B NBCRFEA TR SR
RFR XEEH AR - BPD %4k

TGF-B1 & ELAT WA 15 ThRE M 40 7, B
A LRI, 0 20 T IE 0 B s AL 20 L v R A
5 AT AL T 2 I 2 R TR B A i
PR M MR R R S R A T
TR, KBTS R TCF-B1 it % & 1 72 v i ¢
ST, 15 BPD KA BEBUINBCR ., T ERIE
TGF-B1 A LI bl o 11 260 | fz 40 o 84 43k T 5
HOB A UM & B B fg ) s TGF-B1 nl i 5 i 2H 21 400 iy
55 b B ZARGE A R BT A% AN P, 4 N
Smad2 Smad3 BERRLKE (5 S8 NAIIAZ N, B %A
R STAT-1 R HEA R R 5 sk
I S 3 T 4 ) A 1 (MMP) (g 3k, i S 440
BT 4 I 2 B 3R (TIMP) () 2 3, (e I I i o
AT AR AN B £
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AR SRR Y LIPS S/ )N By P R 14 52 50 5 1%
I 15 d CST 7 ECE NN S LPS (40 ng/ml) , F
20 d Xf 5 4T HE Je (o SR IR 5 Al g 48 rh v
LA 4R L 20 PR, 3R DG I 7R B Ak T R R
B, BWNRMEEHUG %7 60% AR H A /N 14 d,
il /E BPD £, 48 15) BPD A Ll . FeA] & 3 A4
K + BV A/NRAER 1 ~14 d, B RS m
i ZH 2R T 2 W I T Y 25 A T R U], R/ 5
Jits 6 5] R 722 3k, RAC 3 Wi 4 5 5 LPS + 2554 RAC &
W R AE R IR B AE K-, 22 BB 9 S8 30 4 16 it 14
RHE AR BEA @R A 5S4, (HH TGF-B1
FIRGAFEK + S SAHRA Y B 225, TaE i T
2l N R R O TGF-B1 T8 [, T J2 168 ok HC A e g%
SR , T DAY, LPS + AR A AR AR
K + (AL A IR 5 TGF-B1 2 T mRNA (3R 3k,
R 308 v A RN I ) 2 BRER K + 25 UL, I 2 5 1 [
P JE K 2R e, T LPS + 5 A 4 B e i T AR B AR K
+ i A . H I IR R P A M B A e R
R R A /N BRI 4H 21 TGF-B1 K3k bR, o B
Fik TGF-B1 FHUM L K& & 52 L, 55 N BUECFI A= 5
e SRS AR PSSR T DA S A e A i e ST R
it s A FAILTR, R AR TE A, TR S N RN
RS ME 5 T T Bk ) 1845 15 W05 240 LT 1 A O,
MRS NEER R R & AAVE IR O, i i — 25 5
R

[, AT &I o-SMA A1 mRNA 5 TGF-g1
(IR EFARRL, 7T BE o1 T~ TGF-BI1 AT LLi75 i 11 Y
B A0 B e A il N b B -] o 4 AL ( Epithelial-
Mesenchymal Transition, EMT) , | )% filila] 5 40, 3%
A IA] 40 M SR AN AR IC «-SMAT® . TGF-B1 ik
BRI T a-SMA 33K, (8] 5T 40 i (38 A=, o] B AE
BPD it #i p HoA e B

BN RS IS A R R R f 2 2 TGF-
BL il o-SMA , SHUii % & 52 BH, #iCE N BUBOR A4 5 &
ABRFRXT TGF-B1 1 o-SMA Jiti & & 15 5% 518 O i
FENT T W] BPD 1) & AR ALEEA 520, IR
BRI ITRERT £ o
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