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(=] HMY  WE=Ri i #ZE KA (dexamethasone, DEX) % 3514k K BRIRFE 14 /N 45 1 % ( necrotizing enterocoli-
tis,NEC) % 3 Kl 38 Toll K324k 4 (toll like receptor 4, TLR4 ) F 3k (520, ZEIFH XS NEC ) L4 4E JH BT RE Y L
Jid: SEEGAR NIRRT R PR R H ZE KA T 4L ( DEX 2 ) \FZ R AR B K T 4 ( normal saline, NS 41)3 4, F 2% 16,
17 .18 d i} DEX 222 LA 35 DEX 0.5 mg/ (kg » d) ,NS ZH 4R IES NS 0.3 ml, DEX 415 NS £ 4= 4= il sr. NEC
SR, IEE SR T, FH5 5 RANSEH A B, WA [0 5 M 20 20 BAR fb IO 43 S e 40 AL VA A TLR4
MRS HAA/NAET S Q-PCR AN TLR4 mRNA (93235, 85 5 NS AUMELL, DEX #i4E R NEC & A4: el i %
(P <0.01) . 1EH XTHEZH R H 80 NEC Stk , NS 4084 B H LAY NEC SiEfRk , DEX 41 NEC JE4R H NS 41 H 045 B
TR 5 E R X RZAH LY, DEX 2R NS 20 17 2 S0 B4 7 43 B2 TLR4 3R3A W 3355 (P <0.05) 5 5 NS 41 4H 1k, DEX 41
HERIEIT I3 K TLR4 ik WEREMR(P <0.05) . &5 J7RIHEA DEX X NEC K REA (R /AT, FALH AT fg 2l
I A TLR4 1) 335 T & AR BT R B0
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Antenatal dexamethasone downregulates toll-like receptor 4 in neonatal rats with
necrotizing enterocolitis

Hao Jingmeil , Wei Hongl , Zhang Xiaoping2 , Liu Wei’ (' Neonatal Diagnosis and Treatment Center, >Pediatric Research Institute ,
Key Laboratory of Child Development and Disorders Cofounded by Chongqing and Ministry of Education, Key Laboratory of Pediatrics of
Chongqing, Chongqing International Science and Technology Cooperation Center for Child Development and Disorders, Children’s Hospital ,
Chongqing Medical University, Chongqing, 400014, China)

[ Abstract | Objective  To observe the effect of antenatal dexamethasone ( DEX) treatment on expres-
sion of toll-like receptor 4 (TLR4) in neonatal rats with necrotizing enterocolitis (NEC) , and to explore its pro-
tective effect and potential mechanisms. Methods  Twelve pregnant Sprague-Dawley (SD) rats were randomly
divided into three groups with 4 rats in each group, including a normal control group ( NC group), a DEX
group and a normal saline group (NS group). On the gestational days 16, 17 and 18, rats of the DEX group
and the NS group were intramuscularly injected with DEX [0.5 mg/ (kg + d) | and normal saline (0.3 ml/d),
respectively. All rats of the three groups were delivered spontaneously (term =22 d). Neonatal rats of the DEX
group and NS group (except NC group) were selected to establish NEC models by artificial feeding, cold expo-
sure after hypoxic-reoxygenation and LPS intragastric administration. General conditions of neonatal rats were
observed in each group. All the neonatal rats were sacrificed on the 5th day after birth and proximal intestine
tissues of rat ileocecal junction were obtained. Pathological changes of the tissues were examined by pathological
sectioning and hematoxylin and eosin (HE) staining, and protein expression of TLR4 was detected by immuno-
histochemical method. Total RNA was extracted from the rest of intestinal tissues, and mRNA expression of
TLR4 was detected by Quantitative Real-time PCR (Q-PCR). Results Incidence of NEC in the DEX group
was lower than that in the NS group. Typical NEC symptoms were observed in rats of the NS group but not the
NC group, while the symptoms were later and milder in rats of the DEX group. Histopathologic scores and
TLR4 expressions of the DEX and NS groups were significantly higher than those of the NC group (P <0.05),
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and the two indicators of the DEX group were significantly lower than those of the NS group (P <0.05).

Conclusion
expression to exert an anti-inflammatory effect.

[ Key words |

Antenatal DEX has a protective effect on rat model of NEC probably by downregulating TLR4

necrotizing enterocolitis; antenatal dexamethasone; toll-like receptor 4 ; neonatal rat
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IR /N 45 B9 98 ( necrotizing enterocolitis, NEC )
SRR LR UL B i 2 Ik TR L, iR
AR AR R B L. NEC g & 4%, AN iz il Xt
B A TS T SN OR 9 = i D VAR I 2
KB Toll F£3Z4& 4 (toll like receptor 4, TLR4 ) K A% 8
BT RE A LR FEE /NG 45 W R s i R i E L
PR o I A RIF 5% U S 7 i P B 5 8 K A
i A, T AR NEC ) SR 7= AT 2
HEfi7 18 B, BEAR NEC A HL i og 520 2 &
5 TLR4 A, FE N D WA B . A 5250 400K FH Hb
FEKH (dexamethasone , DEX) Tl 42 B, Fir A5 47 A= Bl
37 NEC #8883 7 iy DEX {87 F 0 i 18 453 475 1 52 i)
FHLATRERIHLE], Dy NEC B B A 1) B % .

1 #REFE

1.1 ##

L1 S2sshy JORRE R RARZL (SPF) SD AR B, HE
%14 Rl THEPRERR SRS G  ABTE 220 ~300 g,
112 357 ZREEILEIT I (ZREAR) , HER
B 1 Bk (7 B ) ), 3 B R DS AR s U7 3L A
(Coyoy, T T i 2547 R AT ) . coli 055 BS Jig Z2 i (lipopo-
lysaccharide , LPS, 5% [ Sigma 2\ &) ) , 1 2 K F B B2 B0 1 5 W
(5 mg/ml, 7= {4t 5 091115, K 42 P P4 g 245 0 Jie £ A BR 2
Al ,/NRPIKE TLR4 F g EHIR (3L Abcam A H]) , —Hiik
& DAB W AEH & (P EARERAF) , &
RNA $EHULFF £ Trizol Reagent ( 35 [# Invitrogen 2\ ) ) , 2§45 5%
X7 & ( TaKaRa £ [R 2\ 7] ) , Real-time PCR i #|| & ( SYBR
Green, Jt 5t TIANGEN A7) .

1.1.3 {58 NANODROP1000 43 #7 1%, Myclcer™ thermal
cycler( 26 [ BIO-RAD /A 7)), Stepone™ Real-time PCR System
(EE ABI2AH]) A #8508 5 04 (CY-100, Wi VT A A 2%
V) ) o MRS ER A A BUORE AR S

1.2 7

1.2.1  gh¥sra sk o SD A Bl MEAE 12 18975 G
g, TR BP0 E NI IREE 1| R, W4T A oK,
T 16 d FIF BT IS AT IR 12 H 28 RAE st
G R BENLE T 35 40 O 1E R X IR | 7 H 2R A T I A
(DEX 41) Fir=gii A= L K X ARZH (NS 4 )3 4, 445 4 Ho
T2416.,17 18 d,DEX H 43 HILA ST DEX 0.5 mg/ (kg - d) ;
NS 20 43 WL TE S AE BEER K 0.3 ml/d s 1F 5 % BZH N T b 31,
FAr 28 A SRR (27 00) =22 d) o B ZH R AL 7R A I 8

HUdFE AR 1.2.3 Jrikiff AT A s 50847, DEX 44/
NS ZHHAH R BT A 24 b J5 58 TF, BIZ: 55 2 RITIR
7. NEC sy il ; 18 5 B4 Ak a2 58 BRI 28, AL
Mz,

1.2.2  #ts7 NEC s i DEX #f |NS 21 i A= Bl 58k i
SYESJE  HCEAE A R AT N AL Y d s T i SR
N TMEFE + LPS B TEA + B AV M & T S 7 i
@y NEC hiysn

1.2.3 A 504 DEX 41 NS 4l & )5 1 WA + &
A+ BHIMIEZSIE 24 h, IE WX 4IRS E 24 h(HVAEJESE S
K) ,10% KGE(0. 3 ml/100 o) JE A RRRHT A= B, #4148
STEMRBELNE RIS T 8 T mEREEBE, ERE
FRIAZAL 2 ~3 cm 57 RIEE T 4% 2R B R, AkaE U5 HE
Yett, AT SRR ISR, O R e 2 Ak Rl TLR4 Y25 1 3%
AT/ NEETG  FH 2 - 80 CrkEEIR-AT, FAFHZHU RNA,
1.2.4 @ 8UEE T 5 W HE e )5 R HNE LS
8 Nadler fRESAT I AL 1T453:0 4, Bl o0& X b 58
HECHAZEER ;1 50 R T A (B0 BAJZ I K 50552
g3, P BERE T R (50 B R 2 R (B0 ZE T AL 2K
Jirs3 43, R EE RS AN (B WA 2508 (80 ZE T F LA
JEK N RGBT, 54 41, IO I R AR IRBE . R ERIT 43
=2 Sr#fE R NEC, B8 A AR A UL%E 3 S HLET, O
{Ho I3 H NEC &A%, NEC & A= % = g A4 BB 3T
=2 47) /F A RUBEL, CARSERY 8 KT d AR BRI AR
1.2.5 i fb kel TLR4 ik et gEdifh S-P =25k
WA GV A5 AT (Bt TLR4 BABTAR BRMk B2 1:100) , JH pH
6.0 IR FE AT A I B B HUJR, LL PBS AU —HifE 1
X RS i OB WS €8 SN, 45 AR LA 20 i A A o
KLIUE R FHE . W Image Pro Plus 5. 1 UG 53 M A 1t 47 73
Br, 5 T B ARBENLEE I 5 AN PLEF ( % 400) , 1150 0% B,
e BUE I E BT LA

1.2.6 Real-time PCR & TLR4 mRNA 3k

1.2.6.1 5|9 L) GAPDH 482, TLR4 A GAPDH {9514
K H Primer Premier 5.0 #4-1%31, B Invitrogen FE R 2\ 5 & 1,
TLR4 375|951 .5 -GATTGCTCAGACATGGCAGTTTC-3",
WEB %5 :5'-CACTCGAGGTAGGTGTTTCTGC-3" , 14 B By
BE 135 bp; GAPDH | %551 4 /¥ 91 : 5'-GCAAGTTCAACGGCA-
CAGTCA-3", F 5| ¥ )% %1 : 5'-TCACCCCATTTGATGTTAGCG-
37,4 Bel B 106 bp,

1.2.6.2  J#HZ1 RNA SR cDNA (& BB
HAL 100 g T B ST A8 N, #i FR Trizol 3051 &5 156 W 42 B
2 RNA, JH§ NANODROP1000 43 #7 X & RNA 2 & FI4fi
BT pg A RNA, 8 s SR B U I AT S 2 S I
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NE(20 pl #K %) , &Y cDNA T -20 CIRAF .
1.2.6.3 Real-time PCR e 9¢ ) PCR X5 & SYBR Green
U TE 8 A KK IINA RealMasterMix 9 wl, b 5914
0.5 wl,cDNA 4 2 wl,ddH,0 8 wl, BAKFL 20 pl, 7 Step-one
PEaE it PCR AL E4 LR 25945 :95 °C 2 min, 95 C 15 s,
63 °C 30 s 3t 40 AMEER, WO SR AR 2. SR 27 ikxd
H iy 5 B mRNA 47 410 &, P ACt = Cryypen —
Clyysm o
1.3 “%itsan

NEFH SPSS 17.0 Geit i f, it E B R & + s o8, I [H)
LA ¢ K050, Z2 1IN LA F T 2200, RZ I LL B X Ao

2 HR

2.1 —fKRABARRE T AL

E 0T L £ B HEE IE 3 3% s, e T IR DT 36, 14
R I NS LT A 2 Rt LB W 8 e T
R Ak TS B AR 05 S AL S AR B e e ok v
K 2218 s DEX 41 iR R IUEE NS H B M if FLRR At
2.2 #HAERNDHAR BT RERALEREZLITFS

TEH X HALL (P 1A) i (o 3 00 Bl , SRR o o, b4,
FUS Bt 1 B0 5 B2 T 45 v M, L e s gk, B B
55, S HLUZ G5 IEH, To e 7K B, TG 28 PRl g2 1 s NS 41
(P 1C) [ LA b 30T vk g 5 S SR 21 (2, g s vl DL BI04 [ A
U™ H 5 S EREE B D B I 55 F 18U
WA ES 25, K i, 52 55 B IR v, A 2
K WUZAS L 2 K724 DEX 20 (8] 1B) [B] 55 30 302 s i A5 2 o
AR e mr UL B D BV, Jo i, BE T B KR, B 3
5% R R SIS V2 T DL 2 e BB I b 7 L 3 43 M A R AN 1
o AU ERIT A LA LR 1,
2.3 NEC & 4 Fri

5 IEH 4 R ZHH e, DEX 25 # NS 2H 1) NEC % A B i 7+
F(P<0.01) ,DEX ZH% NS 20 NEC &A= A I ZPEFAIL (P <
0.01,% 1) $R/RF=Hifl f] DEX ] FEAICHTAE B NEC KA 5,
2.4 & ta4t TLR4 & & £k 69 4m)

[ TLR4 FBERRTEN b K AR o S AR -, 1 %
WAZH 5 d TLR4 AYZRIK%E 1 d A5 I B (P <0.05) 38 1 d

PR STV

i, DEX 25 Lt 4y 2 4[] — I ] 4 TLR4 i 33k A B 5 [ 1%
(P <0.05)  $75 =i ff ] DEX AT AR 74 1 d B TLR4 28 1
3k ; BREE I S d DEX 4 NS ¢ TLR4 75 [ 149 #3542 1E %
XEIRLL S d W @I (P <0.05) , MiAHXE T NS 41, DEX 4 TLR4
EERIFRIRBA (P <0.05), W2 K2,
2.5 Jp#a ¥ TLR4 mRNA 4 ik a4

3 41 TLR4 mRNA k00 3 5 25 (4 32 3K MU AR — 5%, L2
2, f¢ TLR4 M1 GAPDH LA () PCR 7= ¥ 347 3t g W 458 J¢ FL Uk
Yoo, KNS TGS R —3,

®1 EFES RIAFRETSRRRENGEHREERILR

. i A (n) .
23 P> - - —— NEC &R
Wy <24 =24y Bit
EHAHEZE  0.357 £0.621 26 2 28 0.071
DEX 41 1.839 +1.003 15 16 31 0.516%
NS 41 2.781 £0.975° 3 29 32 0.906°

a:P<0.01,5 EH x84 ;b P <0.01,5 NS 20145

®2 A FEHEGE TLR4 RiEHIEE

TLR4 K TLR4 mRNA
415
1d 5d 1d 5d
IEHXTIEA 0.687£0.059  0.520 £0.09¢  0.045£0.012  0.027 +0.013¢
DEX 2 0.550 £0.025%  0.600 £0.046%¢ 0.027 £0.014%> 0.054 +0. 024>
NS 4 0.691 £0.041  0.733 £0.086* 0.047 £0.017  0.103 +0. 046

a:P<0.05,%5 E%sFpA2art4; b.P<0.05,5 NS A bEk; c:P<
0.05, 5444+ 1 dkik

3 g

NEC 5 [F 52 2%, & bl o] 68 5 AN )i 18 2 e
A A A B N ER R 8 S AN B L i MR R R
YHERIA G, Hr i Eut o K LR TLR4 ke HoAL T3l
PEATRE R NEC Rl PR B2 A7, TLR4 J2 A1k
PR3 5% 12 ( pattern recognition receptors, PRR) 2z —, H
I RIR e AR BT RY fe  — B B 2, £ %
PO LPS JfAr G 85 55 5 e 5, 3l o 0 e s IR 1
MAPK 1 NF-xB &, BEROR 3 RPN BT, 51 & R4 R
LTI 5 4 24

A B3t B4 ;B DEX 41;C NS 41
1 4FE5 XREARTENMNIEBRERFALREFNE

(HE x400)
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a 2

A EFRe4 1 d;B.DEX 41 1 d;C:NS4 1 d;D. E%aff85 d;E.DEX 45 d;F:NS4154d

E]

B2 RBEARALFFEENZATEL dRS dFHA TLRY RE  (S-P x400)

Jilling 45" % Bl NEC 3l ) 4 % i 3 - K2 40 i
TLR4 A5 &0, M TLR4 3878 i) C3H/He] R
NEC &% B3PI, Sodhi 27 BFF s PRRE% TLR4
Al B RRAIG NEC &R, ASSEI68s 5 A= B il 2 5%
T HNT R (LPS) i, NEC s iirl, & i
LHZ TLRA kSR8 IE 4 40 8 FH s, 378 TLR4 515
A AR AE R F- BT RE & NEC & A 1 gk

ARSI R BE R 1 d Fi BB IE TLR4 ik B
FETAES d,#nPE R4 20E KER TLR4
ik, HBGFE F S A3 0 608 )i R M. Gribar 251
Xt i U RO BF 5 & B H: TLR4 1 26 35 T 22 W 30
TR EEE, WS T R PR T RS I A B
TLR4 £ik, AR L BR = ILAE A LG E
TLR4 R EA—E, H = )LIniE b i TLR4 )15 A1
X T N R R B LI b A
/b TLR4 Feik, B b K 4 M) LPS S A2
Nanthakumar 25" % B 5 520738 L B0 5 18 5 5 77
M JERE SN, A A A 0 T 400 M 1 5 LPS gt
HIL-8 = A /K K TL-8 mRNA 45 980 R 1~ ik #4 1
BETEH . $RmiE s TLRA K5 5B
AREAAE—E M ME . B TIREAS B, TLR4 SRkl
LR T KA B G, K, FRATHE D 5 AR
TLR4 §yid £k 5 NEC Ay & 4= nl BB A & % V) 1Y 5%
#,TLR4 193d EZRIATE NEC & h e & FHZAEH , M
[EREATRRAR 738 I iz TLR4A Y3235, 8 58k T i il
IRIT NEC 1 ¢4,

TR A PR 5 TF S 77 iy o7 PR B i 2R T g i

Ll A, AT AR NEC i &% %, {H H:XF NEC
FIBTIA LA 1% 75 R, Nanthakumar 25 BF58 % 9110
W 17 B9 2R WA B A T8, AS AN AT 48 5 i T L
it 1 355 0 T S Ao 41 412 5 SRS & 1 ERK p38 Al
NF-kB 3 £5f5 548, i IL-8 (3% 1k , AT 2B i
NEC (4EH o H 7=/ DEX { FH %437 4& R i TLR4
(R RZ I v /0 BRI o A BIF9 R FH Hb S K P T2 B
BRI 1 d K BB IE TLRA 330k % % A 20 B b [
(P <0.05) , #2771 DEX {8 F o] GEREALH A= BUis
i TLRA {33k, 3 78 [ N AMEEA $i)E , (0 H HARREIE
BILH 4 75 1 — 25 S 004 5 8 i A b RS IS &
DEX 20 i 2E Bl NEC & 5 2 8¢ %) JE 20 78 B 4 % {1
(90.6% vs 51.6% ) , 7R =R R B2 53 25 nT [
Fra: B NEC &A% 3F H DEX 41314 B NEC #5581 iz
ZHZU TLR4 2RiA%¢ NS 2 TLR4 Rk thF IH i FRAIK,
PE AT =i DEX i FH AT fit 3 a2 1 i 1 i 2t |
fik TLR4 ik ZE Wi B NEC J7 ke 5 2R H .

FEHT DEX i FHE 732 1 F T HLAA 5 7= 1] 1)
Zp0H o B AN T H AR LA 3 S 3 I F G
PR o AW HIE 7= HiiE R S A vl 5 R AR
JLH AT i R Sk R /D | i 2 XU, HL A7 AE A
BRI R T L HWA A F AT IR R B L IR g6
KB, PRRENE R B R AR AR NRDS & 3 26 11 [ B &
AN S5 i R B e 7 A A U A 7 T ), Sk T A
M2 B LR, AW 4 B8 5 % /N7 i
DEX =R AR, A BUBHE 1 d R R R, H
To B Ve X, H I R e S R A 75— A5
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25 L RTR  ARWF ST SR P ET DEX T84 R, A
R BRULE [ 45 450 F 2 5r, NEC B8, 77 fif DEX 49387
A= BUNEC A R0 FEZH W B R AIK, mT RE ML il 2
A DEX 3 i R AT A= BU% B T R TLR4 (R 363k, X
A B NEC &2 s Ry E ol W58 7=/ DEX X}
Wi TLR4 Feik Ko HoAF 5 4% 538 B 0 gV T, adF —
AR TLR4 78 NEC &AL - 1EH , b NEC 377
FEHEH A S
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A B A /N A 2 P S R L DR A 2545 i
AURRARL . FEIXSELRGAE R, 20 PR Al B Hb O U A B o i
L6 PR B AL A I A R AR R L/ N AR S I A T A B
THR R A -2) B8N BE LR ZER9H0EE (TSI ER R A NO
PRI LA R H At 980 3 o A A4S R e 3 P 4 L )
SEPR L A AL A Sl Y 2 A2 1 et Ok A
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ST, Y 23 e A g e 7K e i 2 G 1) I 958, R TR X
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