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[HE] B/ PIRIRLH (LPS) s F5Pri TOLL FEZAK 4 FHHF (Toll-like receptor 4 antagonist, TLR4 mADb) YEH
TSI TR () w5 A0 A J5 23 R Z K (progesterone receptor, PR). IL-1p M COX-2 YIRS, DIV LPs K HAh
LA WAL b PR A5Em, DAK PR S RIER T2 R, Fik: B NGB, K aniss 25
4 AR REDLSY A 6 4, XFRRAH . AUMBEFRW . A58 1 4. AL TR LN 100 ng/mL (¥ LPS. #F5Y 2 4H: IMAZJR
HEE A 1 ug/ mL TLR4 mAb, B9 3 20 ALK 3 ug /mL TLR4 mAb, 5 4 4 AN 1 ug/ mL
TLR4 mAb FiALBE 24 h, FEAIA R A 100 ng/mL Y LPS, #F5% 5 2H: AW N 3 ug/ mL TLR4 mAb Fikb B 24 h,
FEANA BT B 100 ng/mL (9 LPS, 35557 24 h J5, SRH] RT-PCR & s AR K i E4H i v PR, IL-1B J¢ COX-2
mRNA [JRIEEN . ER: LPS B H PR mRNA 135 T H (P<0.05), fff IL-1B Fll COX-2 mRNA [k I
(P<0.05); TLR4 mAb NI{# LPS /£ BB B2 il - PR mRNA B335 FH (P<0.05) . IL-1BmRNA 515 T (P<0.05);
RV E TLR4 mAb fff COX-2 mRNA BYZiE T (P<0.05). 518 : LPS fEH ARG FEM A4S, PR mRNA
F5 T M; IL-18, COX-2 1 mRNA 53534 1; i ] TLR4 mAb J&5 GBS 4T LPS %l B4l PR, IL-1B LA K COX-2 IIFEH .
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Influence of LPS and Toll-like receptor 4 antagonist
on progesterone receptor, interleukin-1§, and
cyclooxygenase-2 in decidual cells

LI Yan, ZHONG Shujuan, YAO Ruojin

(Department of Obstetrics and Gynecology, Xiangya Hospital, Central South University, Changsha 410008, China)

ABSTRACT Objective: To observe the expression of progesterone receptor (PR), interleukin-1p (IL-1p), and
cyclooxygenase-2 (COX-2) induced by lipopolysaccharide (LPS) or Toll-like receptor 4 antagonist
(TLR4 mAD) in decidual cells in vitro, and then to explore the effect of LPS and its antagonist on
PR of decidual cells and the relation between PR and inflammatory cytokines.

Methods: We isolated and cultured human decidua of early abortion in the sterile state. When the
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cells passaged to the 4th generation, the cells were randomly divided into 6 pore plates: A control
group was added the culture medium alone; experimental group I was added 100 ng/mL of LPS;
experimental group II was add 1 pg/mL of TLR4 mAb; experimental group III was added 3 pg/
mL of TLR4 mAb; experimental group IV was added 1 pg/mL of TLR4 mAb pretreatment for
24 h, and then 100 ng/mL LPS; and experimental group V was added 3 pg/mL of TLR4 mAb
pretreatment for 24 h, and then 100 ng/mL LPS for 24 h culture. Subsequently, HE staining and
immunofluorescence were used to observe the morphology and identify the purity of decidual cells
in the 6 groups. The levels of mRNA expression of PR, IL-1f, and COX-2 were detected by reverse
transcription PCR (RT-PCR).

Results: LPS reduced the mRNA expression of PR (P<0.05), increased the mRNA expression
of IL-1B and COX-2 (P<0.05). TLR4 mAb increased the mRNA expression of PR (P<0.05)
and reduced the mRNA expression of IL-1p (P<0.05) after LPS-stimulated decidual cells. High
concentrations of TLR4 mAb reduced the mRNA expression of COX-2 (P<0.05) after LPS-
stimulated decidual cells.

Conclusion: The mRNA expression of PR is reduced, and the mRNA expressions of IL-1p and
COX-2 are increased after LPS-stimulated decidual cells in vitro. TLR4 mAb antagonize the role of

LPS on PR, IL-1f, and COX-2.
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M E SR IR R, A
EDE N (progesterone receptor, PR) EEMENEH
R SRR, SRS G IREN T2 M Lt
AN . B NG AE B A SR T (spontaneous
abortion) W1 T i (1) Lb 5 24 A 44 N, MR REAL T
PLAK S O, 380 1 2 4i TR a8 M 9% e 1Y
RRGHR, X B G RAEEN, 58 sURgs R
T AT R R e 3 B LI S TR R
F, JI§8 £ M (lipopolysaccharide, LPS) J& # % [H
P B L0 B0 K 4y, LPS- LPS 45 & & 1 (LPS-
binding protein, LBP)-CD14 — w2 5 W5 Toll K
=K (Toll-like receptor 4, TLR4)/ BEFE AL E B
Z(myeloid differentiation protein-2, MD2) A N
A, ¥ LPS FIAE T Al i N 5 5, ) MyDS8S
Al MyD88 K #fi 1) & #2 #TG — R A5 5 L P
HAEPUH TOLL AEAZ 44 4 BHIBTH (Toll-like receptor 4
monoclonal antagonist, TLR4 mAb) W 1A h GEXT H1
5 R A FAAE RV o 14T % -1B (interleukin-
1B, IL-1B) 2 —FhZIIRE . ZREM AN 72—,
Z: 5 R4 By W S0 ST L, 2 it 2 B 28 R A E S
B EBENRZ—, BILFEmEE T D 7®
A AL -2(cyclooxygenase-2, COX-2) i fb A& P11
PEA VUM TR [0 BT 51 IR R 56748, COX-2 X RiT#1 i R 1Y
B U LR T RE E R . HSI R E,

HIFI AR 2 9E N Bk A 2 — . AL, 4
SR HXT LPS il 3 %) d5d B 20 i 74T TLR4 mADb T iil)i5
WM E PR, KM T IL-18 Al COX-2 %Kik, B1E
FRVT LPS B HAS B 50 % i FE 441 B PR 95210, PR
HRIEMTZRIER, WG T8 A R0
MLl & TLR4 mAb XYL BT 75 & i ™= iR FE A,
ORI R

1 HRERFE

1.1 ##
1.1.1 #RARE

WCHL A 2011 4F 7 H A Eg K 2s WRE BS B i T
2 A BB RAT A TR AR A IE 520 4 Y it s 4
4110 ], BFER (26.324.2) %, H6~8 JH, Tk
IR =25 AR AR, 210 B M UESE A B N 4 Uk
TG, ELT A JCER Y K A AR ™= s o A R I O
RO T, 78N T3 A FHJC B A 7R
WERFRAS, BEARA B T BRAT & BT Y TG 1 A B R K
(400 U/mL 8%, 100 U/mL 545 % ), 1S min
1.1.2 £ &K A

LPS Jy 3¢ [ Sigma 24 F] /™ i, TLR4 mAb Jjy 3
[E eBioscience 2> ) = /i, DMEM/F-12 (1:1) R ZE H
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Hyclone 2~ A 7= fifr, L. 0.25% [ H i -EDTA
W R & E Gibeo A P25, Prolactin FLA (PRL, R
R BB ) At T AR A W R A BRA R
Cy3 PRIt ad G ( 1 ) Pt hEHRE Jackson Immuno-
Research Laboratories /A F] /™ i, 2% 5% PCR i F &
i K Fermantas 23 6] 77 fi; PCR N H A
TaKaRa 23 A) 7 il ; PCR 514 AL 5t 5 1 B A9
HARARTAE A F G A A5 h Rz
ES AP SN L7 i

1.2 Fik
1.2.1 BLRE 2w i3 7r

TR T WO TC TR N I 2 2T LY S
AR K, FEAMTEVE s KUY IR A
2R AIHALEE ; RS B 37 °C KA h ik
30 min; fILA S IH LB SFE AR B R 4 1R AL
FHEE FR WS VRS DA M 2 Yk, FF B0 Bk dT
BRI O T BN B B VR 4% 10°/mL; 4
P TR 3R, & 37°C, 5%CO, MR FEA hid ke,
48 h J5 it -
1.2.2 F¥H4a

fE Fil 52 % o & K 100 ng/mL LPS, 1 ug/mL
TLR4 mAb, 3 pg/mL TLR4 mAb 7E ] 24 h XJ i 55 21
MG PR TEAS T PR R, i H 8k e 5 0 R 2 A0,
H R P ICIE A | i B R O sl 4 M P
PUURL S 20 B 22 40 4 A4k, 2B F R 15 3R 20
4 AR gt FRE 240 L oy B 6 AL (RS SE IR AR 3 AR
L))o XHHRA . [UMBE TR WFIT 1 4. I AR
O 100 ng/mL ) LPS. F5% 2 41: JIn AL R
RN 1 ug/ mL TLR4 mAb. #F5% 3 4l: A
JE W N 3 ug /mL TLR4 mAb, HF5T 4 4. &R
TR E N 1 ug/ mL TLR4 mAb Fil4b ¥ 24 h, FEAIA
J i W BE A 100 ng/mL B LPS. F5F s 4. Aot
WP 4 3 ug/ mL TLR4 mAb Wikb B 24 h, FAIA R
YR A 100 ng/mL Y LPS. K4 414N A 37 °C
5%CO, AN IESR
1.2.3 %)z 5k

W 5 24 FL AR PN 4 B e R b iR AR, FH 4%

% % W B [E 2 1Smin; 0.1% Triton X-100 ¥ 2 [
FH 5% BSA/PBS &t [4] 30 min, F & fL I
100 L PRL $TA (1:50), F 4 °C i ; HILA 1:300 5%
WRICTPL T ERIFE 60 min; LA DAPIL i 90s, B
HRICH, e A b TG RAMEE MRS HaiR.
1.2.4 RT-PCR

W 20 0 i OB A IR B T 1S mL B0
W, EERREIER, A Trigol 2R 24, RKIKIMA
SEW R, BNEE. 75% OB, BO. FEE, F

10 min;

T4, $% Fermantas 2\ &) 2 7% 5 PCR R #E17 /
% 3%, ¥ 47 PCR, PR, IL-1f, COX-2 M GAPDH
sl ik 1. H Image J B4 =5 b, LA
H 5N 5 GAPDH £ -3 K B % on H iy 2L A
mRNA X FRiEH

% 1 IL-1p, COX-2, PR #1 GAPDH 3|4
Table 1 Primers of IL-1p, COX-2, PR, and GAPDH

BN GL52dl FN fop

PR [¥f S "“TGGAAGAAATGACTGCATCG-3' 196
i $“TAGGGCTTGGCITTCAITTG-3'

IL-1B  E¥f S-CAGTGAAATGATGGCTTATTAC-3' 548
T $-CITTCAACACGCAGGACAGGT-3'

COX-2 LI S-CAATCTGGCTGAGGGAACACAACA-3' 466
T §-ATCTGCCTGCTCTGGTCAATGGA-3'

GAPDH _Ljif 5~AGCCACATCGCTCAGACACC-3' 302

T §-GTACTCAGCGCCAGCATCG-3'

1.3 Git=Z4E

FIE A BE AR £ AR 22 (x£s) Fom, R4k
i K I SPSS 18.0 A H AT 41t 2= b3, R T
22070, P<0.05 WZERAGIHE L.

2 & R

2.1 R TR

IEH BRI R 20, A I 5 80E R
oI, MBREE, ZOFEI RS, QeamiRig,
R (1),

2.2 RERNLWER

AR S SR FH A 8 2 G ARG T st S 40 i PRL
I IRME g S B AR A B SR I I M A 7 v . BE R A
i AR Sl NG A IUEAR R T8 T A 1 B E i (UK ol
95% L L& A7 PRL, WML (K 10).

2.3 PR AR ABEMABEPHFRIE

RT-PCR Kl &5 3 7R . 1) 5158 % B4 oA,
WFE 1 40 LPS FEH T4 il )5, PR FRAH
P4 (P<0.05); TIMFE 2 4. BF5E 4 4R BF5E s 41 PR
FIR 5 IEH X A g 22 R Ge i 8 L (P>0.05);
WF5T 3 21 PR I LA (P<0.05). 2) 58F5% 1 4
LPS 4 ks, WFoT 241, Mot 3 4. WFos 4 4. WF
9% S ZH PR ik ¥ ] W F 3 (P<0.05). 3) 505 2
b, WF5Y 3 41 PR KA L (P<0.05). 4) 54
7K 4 LR, B9 S PR BB F LG Fm XL
(P>0.05; F2, K2, 3),
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Figure 1 Decidual cell morphology and PRL expression of decidual cells ( X 400). A: Decidual cells under the light

microscope; B: Decidual cells by HE staining; C: PRL expression of decidual cells by immunofluorescence.

2.4 IL-1p ERABRABPHRIE

RT-PCR K £5 5 R . 1) 51EH % B 2H e gk,
5% 1 20 LPS AR T4 Ml f5, IL-1p SRiIAP 2
A (P<0.05); BFFE 240, WF5E 3 A IL-1p KK T
& (P<0.05); TMiAF5E 4 4 K& #F 5% s 41 1L-1B ik b
I8 (P<0.05). 2) SHI5E 1 LA, AF5E 240, W58 341,
WFSE 4 41, WFSE S 41 IL-1B FIK R (P<0.05). 3)
5858 2 H L E, WF5E 3 4 1L-1B 3Rk T (P<0.05) .
4) 50T5E 4 A LR, WE5T s 4 IL-1p Kk ZE RS
TR (P>0.05; F2, K2, 3).

2.5 COX-2 ERAWRMEAPRITRIE

RT-PCR Kl &5 5 R . 1) S5I1EH X B4 b4,
WE9E 1 4 LPS YEF T i B 4u e 5, COX-2 FikM g
i (P<0.05); W5 4 4 9% 5 40 COX-2 FikTR
i (P<0.05); MiHF5E 2 45815 3 4 COX-2 ik
HIEWX B KR ZER LG #E X (P>0.05). 2)
SRF9E 1 RS, BFSE 2 . WIS 3. W s 4

PR 196 bp IL-1p

GAPDH 302bp GAPDH

2 HEBIPRMEH PR, IL-1B & COX-2 mRNA HjRi%, 1

548 6: BFSE S 4.

COX-2 F3k T (P<0.05). 7T 4 41 COX-2 ik 5
5T 1 AR 25 RS 24 L (P>0.05). 3) S5HF
% 2 LA, WIFSE 3 4 COX-2 RIEEF LG ¥
X (P>0.05). 4) S5HF5% 4 41Hb%, W5 S 4 COX-2
LK T (P<0.05; £ 2, K2, 3).

% 2 RT-PCR H1 PR, IL-1p B COX-2 FYFRIE (xts)
Table 2 Expression of PR, IL-1p, and COX-2 by RT-PCR (xs)

K
2413 il

PR IL-1f COX-2
X R 0.712 + 0.098 1.005 + 0.098 0.384 +0.139
WF5E 140 0.529 + 0.054* 1.913 + 0.237* 1.073 + 0.366*

924 0761 £0.077°  0.852+0.128*%  0.485+0.124"

AI9E 340 0.890 £ 0.155*“™ 0.438 £ 0.148* %™ 0.247 £ 0.049°
B9t 440 0742£0.185°  1.336+0.338*° 1.123 +0.532*
W9t s 4 0.819+0221°  1.353+£0413*°  0.847 £0.355* "7

XML LLH, *P<0.05; SHF5T 1 4L, © P<0.05; S5
2R, T P<0.05; 505 4 A, * P<0.05

4 S 6 1 2 3 4 S 6
548 bp COX-2 466 bp
302bp GAPDH 302bp
o NPHRA; 2. BT 145 3. WSR2 4L; 4 WSS 3 4L; 5. M

Figure 2 PR, IL-1[3, and COX-2 mRNA expression of decidual cells in each group. 1: Control group; 2: Experimental group I;

3: Experimental group II; 4: Experimental group III; 5: Experimental group IV; 6: Experimental group V.
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1.1
e %
%
*A Y I m=
{ A 16 1.0} ps
4 kA KA
A @ =
ﬁ 08 | A J_E o E= g
Lo N 06
ﬂ A i
*
i
0.5 ==l 04 . = 0.2 . I—E] . '
& B S @@»&7&@&@ PO
FHHTHTHE T ITITEE FEFFFEE .
E 3 PR, IL-1p WL % COX-2 B 7k B {8, A: PR; B: IL-1f; C: COX-2, 5 X M4 Lk, *P<0.05; FHF5E 140 L%,

2P<0.05; SWI5E 2 41HH, “ P<0.05; S5 4 4lHER,

¥ P<0.05 vs experimental group II;

3 i g
R Y R e S R T IR T8 A A RRRE RN, 7

— RN IAE R F 13 BT RS . LPS & 4 =2 ]
PET A M RE SN oy 2 —, R BIPEE E
FORYIE Y. T TLR4 8 (0N 2 N B R S R
i S Y DGR i, H5 ] TLR4 SZ K33 G 1k,
A 25 ) A ) a3 S N A b g
KI, BU TLR4 FUAA AT LPS 75 F A% K ¥ «B
(nuclear factor-xB, NE-kB) Jifi b & 9 EA T B 7= A
B TLR4 BRI AT BRAR KAE 2 BT LPS [l i Y
S5, MBHET LPS 19— ZR 5N F iR

5E R 240 R A A R AR R 8 R R A
PEARTTIE 8, RE b 2 Fh A i R 7, RO LR 1 f
ERGE, TERIGEIRM IR PR EZ/EM. PR
RN, BEZERRERN R, Eﬁ% e
T, IEHWZZLUE, RNZEER SRS,
it 5B NI PR R AR R PR A G R AR AL
FECE R R A AL, LA Y PR A
BEZ ¥4 2%, DAGERFAEUR IR BEAT

IL-1B, COX-2 &M Fh i Z Y RAEH ¥, TER
it N T BB T2 E . IL-1B J2 il & s
NG AE SN BB, AT FoE ) 2 B0 o bk v i
TN IL-1B X6/ ERURRG T e AT ELE SR .
Ao Ut fE AR R E AR
IL-1B B35 PE W] W 5 ik, (T BTG L 26 s HE TR
ERT, X EOF 2SR B R T AL Z —
COX-2 2 AR PIHE AL AL AR DU A5 TR % A8 S i ) B 2R 1)

# P<0.05vs experimental group IV.

¥ P<0.05.
Figure 3 Gray value of PR, IL-1f, and COX-2. A: PR; B: IL-1p; C: COX-2. *P<0.05 vs the control group; .

P<0.05S vs experimental group I;

PR, 2 A N E B A AR 73 . COX-2 TE
GLE . WS L 2 ) A T BB A ) — 2 A P A 40
PT R U, B A0 i A7 45 R R R cox-2
ATRGEEG R, SRR GRS Z, BREART
YRS R
AW AL, LPSAEH T WA L5, PR K
KB R YE, M IL-18, COX-2 ik 8, PR AU
A BES IL-1B, COX-2 fEAE(5 S RIK L N o
LPS WY /E FIALHI il A LPS B 55 LBP 454, &
S LA T A CD14 43 T, LPS-LBP-CD14
“RE G S TLR4/ BEFE /L E H 2(MD2)
HAEWEES, Wik LPS HI(E S di it s, &
U NE-«B B R AL AL (0 1) SR ] PR A2 AA
WOE IL-18, BEI0E AY IL-18 [W 0 AR T PR By %%
SR W COX-2 B T H #2432 NE-xB [ 52 I 4 ik
AE#E IL-1B 5 M B 5 B, A F 21 R 3R rh e o Y
xﬁ Ji 2 AR B, WK AR MY, HoIL-1p,
COX-2 L& [RIi ik BE_L 18 £ Fh 4 iEAN Fﬁ, IEEIEZ:S
fE S Y, B PEARER, {5 B 40 M P B PR
i’%iﬂsf&ﬂéiﬂfﬁ IL-1f, COX-2 K ik ks, Wl
REEN A R SN | LA A B I R B L 4
E@Tjﬁ%&éﬁiﬂﬁ{}flt, FER A W] Rl T B0 1 &
e Bl
LPS 1E H F TLR4 mAb i &b B 2 J5 B i 5 41
Jo, PR FRIFR T H LPS /EH T A & i
J& TLR4 mAb WiAbHL 2 J5 AW A, PR ARk KE
W R T RS LE, (AP Z W22 R R
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X, PR Fik'5 TLR4 mAb Fi /Al L BEREC R,
P B8 20 B 1E AT LPS H¥ 2 FiT 45 T TLR4 mADb il
AL FE) TL-1B F k&8 B LPS 41 Ff%, 4275 TLR4
mAb [ 5 HIHL I AT B8 2 38 2 7015 45 A A A 3% T 1Y
TLR4 & MPURBREZ AW, 15 )5 K1 LPS A
5 TLR4 &5 4, SEmBHW T U555 Sl g, (i
TUFRAE R F . PR BYRIEANRESZ LPS YR, T
Gh, TEWFGE P 2EF P COX-2 TEAR i & W i TLR4
mAb+LPS 4 £k 5 LPS HE R LG it¥m X
1 7E 75 B e B TLR4 mAb+LPS 2H 138 35%% LPS 4H
TV, eI B Mk BE TLR4 mAb RE 5T A R4 H 40
COX-2 Wit BEFRIK, F 5L A 8 LA T B
XA it — 5T .

TEJC LPS YEH T, TLR4 mAb GEfdf did JI5% 41 g 1y
PR kM98, FfiF TLR4 mAb Jii & e B 34 i
P& 3 IL-1B 19 235 W B TLR4 mAb Ji 5 ¥k JE (1 384 fin
MRV, AUEdEN . 1) &R E TLR4 mAb 1EH]
T did 520 B i PR 3k BRI IL-18 RIiK T M, &
F3K 09 PR 0] BEIN I T NE-xB (%5 &k, HEmm
il IL-1p 23k, 5 Allport % ¥ IUBFSE S5 IR HAT 5
2)TLR4 mAb BE¥54T LPS /EFE 4, H Bl g
FHF W B4R A, 30 3k 20 i PR 7 1) Jm i 4, 3 X
PR Ay ik, WA RAE T IE AL, DAPRIEAT IR
MR A #47, H TLR4 mAb % PR %3k 1Y 5 1 7] G
5 TLR4 mAb Jit i v BE A AH G

Mz, AR R LPS VR TSN 35 i A
JEE 4N L5, PR mRNA £ ik FiH; IL-1p, COX-2 1Y
mRNA #ik Fi#; i TLR4 mAb J5 BEF5 40 LPS Xf
W B A0 i R PR, TL-1B LA K COX-2 BYAE . #fE i
LPS X} PR, IL-1f LA COX-2 W52 n] GE & i 2%
4 TLR4 K SCH, TLR4 mAb n] REE ] LPS [ i i
AN MG S5 S ARWFFEES R T 0 N &
FAE [ 254 HE T AT SC B4R PE s {2 TLR4 mAD fE
AR R RN BT O BRI 7 iopr sk g, (HAS I —
AT
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