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Effects of chorioamnionitis and prenatal glucocorticoid on fetal lung maturation

and development in preterm rats
LI Juan ,LUO Xin,YANG Zhongmei,DING Mingxia,()l Hongbo
(Department of Obstetrics and Gynecology,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract ]Objective : To determine the effects of different degrees of chorioamnionitis(CA) and prenatal glucocorticoid on fetal lung
maturation and development in preterm rats. Methods ; Totally 36 pregnant SD rats were randomly assigned to 6 groups. A group:
normal saline (NS)+dexamethasone (DEX) ;B group: lipopolysaccharide (LPS) 0.5 wg+DEX;C group:LPS 4.0 wg+DEX;D group:NS
+NS; E group:LPS 0.5 pg+NS; F group: LPS 4.0 pug+NS. All groups underwent intraamniotic injection with NS,LPS(0.5 pg and 4.0 pg
respectively) on gestational day 19;24 h later,rats were intramuscularly injected with DEX 0.4 mg and NS respectively. After another
24 h,pathological inflammation of placenta,chorioamnion and fetal lung were observed. Surfactant protein A,B,C(SP-A,SP-B,SP-
C) and interleukin—1B (IL-1B) , tumor necrosis factor—a (TNF-a) mRNAs in lung were determined by quantitative real—time PCR
(qRT-PCR). Lung morphologic observation was performed on postnatal day 15(P15). Results: Dfetal rat mortality in C,F groups
were higher than that in other groups;rat survival rate in C,F groups were lower than that in other groups (P all <0.05). @Pathologi—
cal grading of pulmonary inflammation and CA:C and F groups were the highest,followed by B and E groups and A and D groups
were the lowest(P all <0.05). @Relative expression of SP=A,SP—C mRNAs:D and F groups were lower than other groups,B group
was the highest(P all <0.05) ;relative expression of SP-B mRNA:D,E F groups were lower than other groups,B and C groups were
the highest(P all <0.05). @Relative expression of IL-18 mRNA
F group was the highest (P<0.05). Relative expression of TNF-
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o mRNA:C and F groups were the highest while A and D groups
were the lowest(P<0.05). &On P15,C group alveolarization was
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niotic LPS could induce CA and fetal lung inflammation with different degrees. Histological inflammation aggravates with LPS dose

increasing. Mild to moderate CA and antenatal DEX will not adversely affect the survival rate nor inhibit fetus and newborn growth.

Inflammation was not suppressed but synergistically induced more significant lung maturation. Severe CA and prenatal DEX might

cause adverse effects, particularly , increasing the risk of bronchopulmonary dysplasia.
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drom,RDS) B9 & AP,

7 HARE B B 2R A I R T A 7 JL I il g
IAREIRYT 0 L [R) D 75 S A 2 A R I
LA it 2 I 5 | 2 TV 1 AR A o il ) JB AR
VLM T A Iy ), AT R il i, AT ¢
H 71 77 HOWE BT R T4 o e e A= <
Bt 2 vl b SRS, TR G It 2 & .

BLELUESE CA M HITE B S e 1l LI R
JLME W 28 48 7 A G 5 TR 52, — /& RDS; 02
BPD {HA AT 2 [R] SCHE R XE LA 1, R 32 B 2 1
FATRW , LCANG LR 88 T8 N S AE PR A A4 I [ 11
SR EE 5 DAL 7 2 B0 380 3 60 1 T s ) e 4 o 2
RS2 K B R 245 9 WO R B AN SRS AR ) 45
X RZEAIEN S, CA IR A EH L
R NG RN B DA 2% F AR
Il R b5 AT BE AR LR TE A BB PRI R CA 13
filt b B W B BOBGR AIRYT . H D A R R
I AEEL D AR SE B ER R AN AR CA 7™ Hif
W B2 J5 15 2R UL 2% B o i il 228 Rz 4 i ¢ & 1Y

A0
1 #MR5FE

1.1 22X A A AL
& Z 4 (lipopolysaccharide , LPS) (1.2880; 3£ [F Sigma) , Hf

FEKAS (dexamethasone , DEX H50021463 ; 1 P4 B 24 M i 4y
AR F]) o LPS FH 9% Jow A FHER 7K (normal saline , NS )i,
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PSR Tk LTI O S NAET 4, #i2E R BV TR
AR A THIME A SAUME S, 2 1 h )5, BiERSS
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1.4.1  SEHF5 G E i PCR (quantitative real-time PCR, qRT-
PCR)KGM  fMiiZH 21 22 % 4 25 1 (surfactant protein, SP)
—A SP-B SP-C. I 4li}f1 4 % (interleukin, IL) -1 i IR 5E
[AF—a(tumor necrosis factor-a, TNF-a)mRNAs AJ535 100 mg
IS TR A P RIS BRS , 3% RNAwaso Plus (K% 52 H))
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Tab.1 Dams mortality,fetal rats mortality and the overall survival rate of newborn rats
BhR (%) A% B4l (o] E 4 F 4 X 18 P{E
ZERIET R 0.00(0/6)  0.00(0/6) 33.33(2/6)  0.00(0/6)  0.00(0/6) 16.67(1/6) 5.250 0.395
JRBRFET R 3.33(2/60) 1.67(1/60)  32.50(13/40)* 0.00(0/60) 1.67(1/60) 28.00(14/50)* 62.655 0.000
FRUBAAEFRE 9897 97.96 75.48¢ 100.00 98.99 72.92¢ 57.010 0.000

EC 415 A4 B 4D 4 E A4 ,a, P43 0.001.0.000.0.000.0.000;F 215 A 41 .B 41 .D 41 .E 41 b5, b, P 4354 0.002.0.001.0.000
0.001, Bl ¥ <0.003 (FILKG IR /KHE ) ;C 415 A 40 B 41.D 41 . E A, c, P 435124 0.000.0.000.0.000.0.000, i) <0.05;F 415 A 41 .B 41.D

2 E A, d, P 433124 0.000.0.000.,0.000,0.000, i <0.05

VLA A BRI 2L RNA 305G S5 I B AR Primescript® RT
Reagent Kit with gDNA Eraser(FEW)) UtBl B544E ., 51491
FAEWRIT A, PN . SP-A _LiiFR 57 -TACCAG-
AGCAGG-AGGCAACAT-3", Fii#h 5°~GTAGTTCACAGAA—
GCCCCAT-CC -3 ;SP-B i H 5’ ~ATGTCTACCTGCCCC—
TGGTTATC-3", RN 5°-GGCTTCTGCTCTGGCTTAGTCT—
37;SP-C I 55 -GTGGTTGTGGTGGTAGTCCTTGT-3"
Tk 5" ~GTAGCGATGGTGTCTGTGTGTTC-3" ;1L-1B | 3jiF
95’ ~GAAGCTGTGGCAGCTACCTATGTCT-3" , R}y 5° -
CTCTGCTTGAGAGGTGCTGATGTAC-3" ; TNF-a 3709 5° -
TACTGAACTTCGGGGTGATCGGTCC-3", Fiifh 5’ ~CAGC-
CTTGTCCCTTGAAGAGAACC-3" ;N % GAPDH iy 5° -
TATGACTCTACCCACGGCAAGT-3", Fiifh 5°—ATACTCAG-
CACC-AGVATCACC=3’, 7F Thermal Cycler Dice® Real Time
System ([ Bio—Rad) L'#E4T DNA 84 F1 5047, B2 /7 UNF .
() FAEM: .95 °C,60 s, HH 1 1K ; (2)PCR [ ;95 °C, 10 s;
60 °C,30 s, fE IR 40 Uk, A HE i it 2 T W sz g Ao S ke, 4
208 A BT BRI AN ik i
142 HZUFRHEIT AR BT 10%4 /R Ao E
FE 24 h DL b WA 4 um LU0 A HE LA 500
BT AR 2R ARk
15 %itsx

SRH GraphPad Prism 5.0 817451001, 24031
B R x CRAFFHRL, 2 5 HECR A Bonferroni 125 4 6
/K UEH 0.003 S AEA A7 ] Kaplan-Meier ¥4, 41 1H) 4=
TER A Log rank K356 1E 252045 HH-HE 800 22 41 0] Fb ARk
JHERIR Z 7 22538, PRI R LU AR i 7 22 2 45 51 40 3R
LSD—¢ ¥ 395¢ Dunnett’s T3 615 ; 2221 (8] 5T BT L3
Kruskal-Wallis 5% N L Ess Mann—Whitney KU RIE
FGHLPE5 LPS FIE L Spearman I/ HT, P<0.05 225+
Aot L,

2.1 BHFR R AT RO AFHIL

2.1.1 R —EN 36 R RAr 2 I Wi e
FES, JCAETS, C A 2 KO FAA 1| HERTAZE 48 h
WIET U K AR ™, Ko BRI A G ST

2.1.2 JREUET R HIER, SARBIETRILE 1,C F 4

B BRE T S i e T H Ay 4 41 (P #4<0.003) , 1l 2 4122 1]
TeGe 22200 (P>0.05) . Higy 4 ARG AT B, G BRAET R
FR G R L (P>0.05),
2.1.3 HrAEREEATER ] P15 ALk, A AU A A R
AR ILER 1, CF A BRUEVAEAE R W] AR T A 4
(P 11<0.05) 1] 2 HA G Z W TCGe i+ 2251 (P>0.05) .
a4 ALEIP P A LG, AR BRUBA AR AR 22 7 G2 X
(P>0.05),
22 BLAFEMT FEIE N6 FLEE LR R O A IR AR
HEST — V5 RGN AL LU A RE AR EAT Ay R (R
2), A HBENLE UG It R M G800 45 15 5kIF4r (K1),
AZHAN D 4 B 4R E 4 .C 4R F 2055 A5 2 4 a) Fh e 4ok
BRI FN CA Jog BEDF 73 A7 22 53 (P>0.05) ; i 5 il CA #9955
HIPESy C LA F 4hdmcm, B A E 41k, A 4R D 2 ik
(P<0.05) (Bl 2) . RAEHGIRIT AT B REIE N ST LPS il Ht iy
B (% CA r, 4391=0.810,0.752, P 34=0.000) ,
F2 REFD RS
Tab.2 Gading system of histological inflammation
W RE AR
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0 JCHRI
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2 —LBEEV/IVEE PMN SUERE, B 0s A 78 Mk i
R PMN {2 B s AR I s rp DL e
PMN [ 258 i 45 R 9 ) 5 i A2 M o ] A
CA
0 JCHHEERM
1 CA-HRJE . 54~ PMN BUFE B2 G5B R (350) AR 485
J5,5 NG B < PMN<10 A~/ 5 B gy
2 CA-WRJE . A uli/NEE PMN HIOE R I 2 B 40 B AN ()
3 RIS, PMN= 10 AN/ E S iy
CA-TE . KB PMN J7IZ 182 2 98 AN () i 5
b5 WK 4
2.3 B ARMARER@EREGLRA X mRE T
ENEEOE &)
230 RENGHEAEERE  WRAEEEN TR
4 Fl.SP-A SP-B .SP-C I SP-D, H: b f HAG A= Wy 3827 1%
T S SP-B T SP=C, LR 28 A w1 ik 7 B BIARAIG
IV AERFIE R 0T . SP-A mRNA Fik/KTF A HM D HZ
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il bR P B RUIG LA NS5 WA 2 R . 75K PMIN
1 PO BYRR AN ERE FR B A RS RRAEIT N WAE] F (HE ) REREE ( Baffi Bafk 200 x ;3% 400 x )
Fig.1 Tissues of fetal lung,amnion and placenta obtained on PO and HE representative sample of each inflammation score

( fetal lung,amnion,200 x ;placenta, 400 x )
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filig A 405 B4 .CH.EH . FAHLLE,a P4k 0.039.0.000.,
0.016.0.000;B 215 C 41.D 41 .F 41 He4, b, P 43514 0.000.,0.001
0.000;C 2053515 D 41 E ZHLLEL e, P 312 0.000;D 2043505 E 40
F A, d, P2 0.000;E 415 F 20 HL#L , e, P=0.000

CA:A 5 B4 .CH.E 4 .FHEE ,a,P 454 0.003.0.000,
0.000.,0.000;B 2415 C 41D 41 .F 4 He#,b, P ¥4k 0.0005C 214371
5D EHLE e, P40 0.000.0.001;D 2045355 E 4 .F 4
He#e, d, P 3424 0.000; E H5F 4 AL, e, P=0.000

2 FERRA CA KBTS FHE

Fig.2 Pathology scores of fetal lung inflammation and CA

[EJ TR 22 5 (P >0.05) , {H —FIIL T HAR 4 41 (P 19<0.05) ;
BZH Y22k /KP4 55 (P 39<0.05) , SP-B mRNA ik/KF-.D

2 E 4UR F 4122 [0 JCHA . 25 53 (P>0.05) , {H =3 B{IE T3
A3 H(P1<0.05) ;B 41H1 C 4RI OE-45is (P 19<0.05)
SP-C mRNA F kK 410 LLAL RS L2581 T SP-A mRNA,
RIS ST LPS 0.5 wg 3k SP-A SP-C mRNAs A5k,
fEIFARHE M SP-B mRNA AU K ; FREE ST LPS 4.0 pg
A [SP-A SP-B SP-C mRNAs SRk (H k= giit
R IR NS LPS, LA TS DEX g4
SP-A SP-B SP-C mRNAs HIXF 15K, (E T S0
W5 LPS, DEX LT 45 S SP-A SP-B SP-C mRNAs #ik
T (1 3),
232 REMMHEFREEEE 1L-18 mRNA FiEKF A
A D 4B 4UR E 4122 845 2 411A] te A oge it 2424 5% (P>
0.05) , (HYIE T Hi4x 2 2H (P 141<0.05) , F 2H 0835 K- s
(P14<0.05), TNF-a mRNA Fk7KF . C 41H0 F 4, B 41
M E HRZ A A D HEAR(P<0.05), RIELNEH T 1L-
1B TNF-o mRNAs [ 3R 1K 7K 32 5 8 Jis )N V56 LPS (1375
5, LPS R E/INR A AR R LT DEX JRARHH &
PSP T mRNAs Y235 (18 3),
2.4 K47 A SR F 6L

JTS B 252 R . 45 AL R 123 F PO IR A i B 8 41
22 AR 22 5 T PLS B RT UL C 4R & 7 I s
HAVERPIEART A 4R B 4, 5 — % 2 [ oWl 51X 5
(&4),
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81 BZH 1.0.5+DEX g
7] = 4l 14+DEX
== D] NSNS
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FZH L4+NS

AHXT mRNA K (550 )

SP-A SP-B SP-C IL-1B
SP-A: 5 D4 . F 4 A, a,P<0.05;5 A 41 .C4 D4 E4H . FAK
5 ,b,P<0.05, SP-B: 5 D 4l E 41 .F 414 ,a,P<0.05; 5 A 41.D
4 E4H . FANE,c,P<0.05, SP-C: 5 D4 .F HAH,a,P<0.05; 5
AZL.C 4D E 4 F A, d,P<0.05. 11L-18:5 A 41 .D 2 Fb#s,
a,P<0.05;5 A 41.B 41.D 41 .E 44, f,P<0.05; 5 A 4 B 41 .C41 .
D4 \E 4IEE e, P<0.05, TNF-a: 5 A 41.D 4 FER,a, P<0.05; 5 A
20 B 4.D 4 .E 4HH# £, P<0.05

B3 &4 POMBMARAREDEEE SRR EREE T
IL-1B. TNF-o B E HIHE 3T RiK K F
Fig.3 Relative mRNA expression of SPs and IL-18,

TNF-o in fetal lung tissues on PO

C.C#H
AL B AT WAL UL IR , MR 5 C ZH i BE R R, Y
it 5 | BRI R, L b, i B AR
B 4 FHZALR P15 BEFNEWE (HE, 200 x )
Fig.4 Morphology observation on lung tissues on P15 by light

microscope ( HE,200 x )

3.1 FRFE A ¥ LPS #3%& & A DEX 503 R s
R R A

TEABE ST, TR A2 & 1 DEX, LPS K| i
4.0 pg A RIET R RG RALT R &, TR
HEAER AR, 520 B B A A Y DGR R 3R 2
LPS 51 9E DEX,
32 REAZE LPS a4k A AF 5 R HCA, 15 R b
K Fm il R, F 0 F

LPS J2&H > [C R 1 T 119 200 R R 1 o, 3 AR Y
JE i LPS/LBP/CD14 B A 1KY Toll #5214 44
FEOMEE I 2(TLR4-MD2) 4545 | 4 MyD88 H#i i
12 T AR 12 12 95 A0 L LA 5 B TIOR ™, Fe ¢
SIEZE T -«B A B B 40 A% N, 455 3
HAREER 4 i3 20— DI, AT 75 A1 2 5 240 i X+
W IL~1 1L-6  TNF-a S5 BEF 5658 LPS J2& CA Jili
SNl AT 115 5 00, G ) L3 ol P T e
fili 57K FR Y LPS (B 2 4E A BR 3 215 5 38
Ml B Kallapur 258 F22 243065 (119~125 d iR
WEE) AT 5 h~25 d T LASEBEE PIESS 20 mg LPS, 45
ZyJ5 5 h o E B T B S RE 40 IR, R
2L 25 d;245245)5 5~15 h, FREE BRI 1L-18 11—
6.1L-8 TNF-a mRNAs F&; 45255 1~2 d, IR fitiZi
P mRNAs WS, IR R B0 57 d S Imi%s
TR 0 0 IR B 25 S48, $2 7R B30 £ LPS -
JES S PN 0 S 15 S BB R | S BN IR i A | 2 )5
A5 T IR AT A

TEZEIE A (£19) A K BE BRI P BRSPS,
KH/NAIE 0.5 pg fEALZ1E Lol ifs S i 3 v i
HIRT 2 F CA , RAELIAE T 1L-18 . TNF-a mRNAs
ZRIB AT, 1S BT A E %) SP-A (SP-B FlI
SP-C mRNAs X} Rk B AE T Al i . KAFlE
4.0 pg S HEFMI KA CA,IL-18 . TNF-a mRNAs
1 Z23R 7K A, SP mRNAs AHX#6ik 7K F 5 NS 4H
AL, DL SRRV FG & LPS SE R NS ]
DU SRRV RE B AT 6 FI HCA | 2 2124 SR 72 B
& LPS FHE 3G =5 N EE 5 SR AR B 575 R il
(A5 B AH DG B8 T BE S0 1755 Il i s L B AR
ERTE N
33 RE A% LPS &4 DEX &3 & HCA, & S
K o il % 09 5 F

LPS &Il DEX J5 2122 & F1 HCA B934Tt
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B 5 2728 TL-1B . TNF—o mRNAs (93 ik 7K IR R
ZR B LY TE S DEX LBEHE S SP mRNAs
FHXFFIB IO (HA TSGR P 5 LS, 25175
T SP mRNAs B R KFERIE, AT DEX ANMU&A
PO ARAE , RIS LPS B RIVE FH 75 5 58 5 2 04 fili i
BB, JUFLAE I/INA i LPS B, 2SRl , % 4
RIS IR UE S HIER 5 CA XTIl i
R fiE £ RN 5 Goldenberg 219X 457 4 7F 23~32
Ji 22 1] H A G B2 Lagb A7 [ Bk AFF 5T, S S R PN JK
YU al SRR 1R 2% | 7 RO R BT A8 A R T
FEAIK RDS HONS4 8 A LSS Js G JLBE TS s
P ) &AL
3.4 FRFEFF LPS kA& & An DEX J& xt-F S A&
o

NI % B 50 5 01 IR (3.5~7 J&) .
BRI (5~17)8]) /NE BT (16~26J4 ) | BEAL I (24~
36J8) At (36 FR~A: 05 2 4F) , B RS
ifi % B A AR K I B3k 5 30953 06 TR AR
9.5~14.2 d.14.2~16.5 d . 16.5~17.5 d . 17.5 d~/"J5
4 d, 775 4~21 ", A LIRAE S B N AR RIS
) LA & B 22 BRI SO0 & A RO
B BPD MO AE LA 2 A A R A A5
W PR RT R R T N EE E M DEX ERE i 4B
ISRl BPD A BRAR AR 1213 {H 35 (1) SRR
WEATHRIE , ASHFSE RN LPS /MR 0.5 wg ZNMDEX
AN2F 3 PO P15 Il 45 H S5, A DL i k=2
BEL Al 6 N 7K firh Bl 2F i PR 72 | il 20 21 2 i B
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