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CIHF|RBXFEF TS R R LRSI

wER WEM FrF AFR FRMH THK TNE BEHET
(RIREERIACRE 243 T2 R B B B T 5 5,
RS RIACE A 5 K 7 M 43 B A 3 52, K 400016)

WE  ZHR 25T Ol (ethephon, ETH) R EATF- 20 R F 5 M IESLBEAL A Rk, A
2% —RFHEREZEFLTCDIN RO, 71.25. 142542285 mg/kg ETH/E, F & % L R4 L
DR MERTEIEMERKE, LRTEEEAAE, RABIK L RN % (enzyme linked im-
munesorbent assay, ELISA) | 2 & o 7 3 2% & /K-F, RT-PCR. Western blot#= %, J& £04%. % (im-
munohistochemistry, IHC)# MHOXA10. COX2A=BMP2%F (I L4712 4 F 69 mRNAF= & & & &
KP. MEBEF D RARA AL HFBIEAAER | RT-PCRA N BLIR L ATILHFHOXAL0. COX24»
BMP2H¥)mRNAZ A KT, 4R K, £285 mg/kg ETHRE T, N REFH R T TIRISERKES
FZEIK(P<0.001), 42t T8 T 2402 T8 €2 R F KT 2 B4 (P<0.001). RT-PCRE X 2
7, 285 mg/kg ETH# 540 BMP242HOXA10 mRNA % ik K- B F 1K F 2t B 20(P<0.001), COX2%& A
K R F T AR AL(P<0.001). Western blot#s R 27, 5 *F B4R L, 285 mg/kg ETHRA SE41 1
T ARSI AATIE S THOXAL0E & & A K-F 2 F41K, COX2. MMP9. PREXK-FZEH 5.
HC4 R 27, St B4iatk, 285 mg/kg ETHRSEA L T2 W IRSZLATITH THOXA10F2BMP2
A R KF R FBAK. ELISAK M 45 R & BA, 285 mg/kg ETHRA E 40 o 75 B & K- % T4
1K(P<0.001). A AL H-FHIEMAER N 4 R R 7, ETHR LA A L% -F SRR L A2 B 4
1%, FFMFETETEHEFFNTTEEZ RT3 R, SUEATITH T HOXAI0F2BMP?2
mRNAF A KPR EEK, ZAREREY, FFHETHRE SR T N AT WIESURAL.
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Effects of Ethephon Exposure on Endometrial Decidualization in

Mice during Early Pregnancy

HUANG Chunling, CHEN Xuemei, LI Fangfang, LIU Xueqing, HE Junlin, DING Yubin, WANG Yingxiong, GAO Rufei*
(Laboratory of Reproductive Biology, School of Public Health, Chongqing Medical University, Chongqing 400016, China)

Abstract This study focused on whether ETH exposure had adverse effects on endometriosis decidualization in
early pregnancy. In this study, on GD1 (gestational day 1), CD1 mice were given 0, 71.25, 142.5, and 285 mg/kg of ETH
by continuous oral feeding. On GD7, mice were killed. Uterine tissue was collected and the numbers of implanted
embryo were observed. Serum was collected for estrogen and progesterone detection by ELISA. mRNA expression
levels of decidual markers such as HOXA10, BMP2 and COX2 were detected by RT-PCR. Protein expression levels
of HOXA10, BMP2 and COX2 were detected by immunohistochemistry and Western blot. The induced decidual-
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ization model of mice in vivo was established. mRNA expression levels of decidual markers were detected by RT-PCR.
Under 285 mg/kg ETH exposure, the numbers of implanted embryos on GD7 were significantly decreased and the
absolute and relative uterine weights on GD7 were significantly reduced. RT-PCR results showed BMP2 and HOXA10
mRNA expression were significantly reduced while COX2 mRNA expression was significantly increased compared to
control group in the 285 mg/kg ETH exposed group. Western blot result showed that compared with control group, the
decidual markers of HOXA10 protein expression was significantly down-regulated while COX2, MMP9 and PR were
significantly up-regulated under 285 mg/kg ETH exposed group. Immunohistochemistry result showed HOXA10 and
BMP2 protein expression was significantly decreased under 285 mg/kg ETH exposed group. Artifical decidualization
was detected in the uteri of the control, but weakened decidualization response was observed in the ETH-treated
group. The decidual markers of HOXA10 and BMP2 mRNA were significantly decreased. Serum progesterone lev-

els also decreased obviously by ELISA. Suggested exposure to ETH in early pregnancy had adverse effects on en-

dometrial decidualization in mice.
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b E AR FH AR R, K E Y A
#5740 4% F) (ethephon, ETH). 7R 5. Wik iRl
o1 DR 7S ) B R AR m R AE = B
SEIOHE TR B, Gk R X A A A KR T AR AT R
SIENYINE . AT,
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NAAAg R = AR S, BB AR I, H AN T
HEARPKRATRES FEIZ R B HkEE. O
P R R U 58 A S 0 3 R AR, diE 4RI, B ONETH/E
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SEONEDIRERE, TIRMAE RS, . BEEMEX
PR R AR Rtk 2 4b, ETHIE AT DL {RDNAFI
RNAIREE, B A ARSI, J+ H W 40| i1
ol i it v PEUY . ELDAIMZEU2HE 3¢ &6 7R, FETHAL
0K B 2 BRI AR R B0k T = S g, A
S ORI RS R K. [RIFERL, DUTTAM ) 75 45
R, FHETHA A4 KR E 2R AR R 1
R RS AE ) LR T A A7 B8 ), 3 80K BF 41
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ALY AL . T Y BRI RAL 2 — A Bl i
P, ZMEABERKIET . T8 W IRIRAL 2 PRI
AN ORBEIAT, EE KA T E AR S M HER
TSR R B8 A 2 6 AN T A R, S R g A
T FEAZ G IR TR IR ILE WK F IR L.
FLps AUl ETHAE Y —FSL I AR H T 2 A R
KA, AT T ERARIRIR D, JCHREXS 4E
IR APt AL (RIS A 2R AT SCRRARGE, TR, A
SR W SRR Y] ZAG A B /N BT N R
FRAL [R5 o

1 MRER*®
1.1 EEKF

ETHW A Lifg 2 e AL BHE A BR A A, K3
VAR T 750K P B R0, 71.25. 142.5H1285 mg/kg
WERATHES . RPiBMP2IEE AbcamA &) ; FRIL
HOXA10J% [ Santa CruzA ] ; ¥t COX2. i
MMP9J4 H Cell Signaling Technology A & ; %t PR
4 H Abcam /A &) ; ST B-actin)) H Sigma-Aldrich A
A I EPTR IgGAT L E 5T B TgGIW B DR 148
M TFEARA A ; R Hi7 & DABE AR
HILR RS AR AR ; SDSZEZMK . RIPAZLH
W~ PMSF(phenylmethylsulfonyl fluoride)d H i
B REDHARARAFA .
1.2 #EETHRESZRIRE

¥ fek B I8 4 I PECD 1/ B S IEECD /N R
HATACHS, R B B, LB AR ARl
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HNMHE — R(GD1). MZEE — KB K4 0.
71.25. 142551285 mg/kg ETH#E 5. T2 H7TRIR
BRI S5 $00ME B F V5 AR BB /N B, FRE /DN BRAR R, R
NRFERH, BT S ERER R, B TEN
JEE2H SN EPE FHAF T80 °CUKHE, H T J5 £ERT-
PCRAlIWestern blot=£46 . J3 i — 70T 5 H I
Ja FHTIHC. Fi a4 S 25 et 3 PR IR R 2246
PRZE Lot
1.3 HERZPNRALSSHERE

I A FE IS I A CD 1IN R, 055 B M 12 /) R
LR 8 S5 FL AN E /N B2 bl A 28, o H B E
A M. WA AR5 — R, Frid NPPDI,
TARZ VR — M+ 5 A 525 pL B K 75 5t
JEAL, S5 I, AR ATAL I . SEIRZH M
A5 — RIFURTE RS F285 mg/kg ETHHE B, X}
Han THERARMAK. TR )RS/, BT
B S IN-80 °CUKFETRAE, H T J5 ZERT-PCREL
5o
1.4 RT-PCR

AKCFRITE GD7 R Z B3N i S 45 Ak 15 Sl
T ENREHL: FEUNR TS, BRI SR 2,
W BRI 8, HUbkE BN EZH L, PBSIEYE
3R, & . TRICRNAKI BMP2. COX2F1 HOXA10
I mMRNAFKIE K. FEHURNA, 5% A K cDNA
J&, FIRT-PCRyEH T 8. 51l LilgAd TAYR
AR A TSR /N HOXAIO 514 5'-CTG CCC
TTA CAC GAA GCA C-3', Niif5|#5'-TTC AGT TTC
ATC CTG CGA TT-3'; /N BMP2 511 5-GGA
CCC GCT GTC TTC TAG TG-3', Fiif54¥ 5'-GTC
TCT GCT TCA GGC CAA AC-3"; /NRCOX2 L3514
5-CAG TAG CAT CAA ACC GAC CA-3', Fii514)5'-
AGT GGA ACC ATT TCT AGG ACA A-3'; /)N -actin
E351#5'-TCC TAT GTG GGT GAC GAG GC-3', F
W 5149)5'-TAC ATG CCT GGG GTG TTG AAG TCT-3',
1.5 Western blot

FRE30 mg/efi B WAL, NS KA,
[f1] 5] 3¢ 2% dh O\ ol B RIPAZL i W FTPMSE, vk L Hi
BEETRIRA AR, EiHEREAR AR, #EH
Wi:5x AR R BN (SDS) % i =4 1 ) EL 1] Tin A\
SDSZE Mk, k10 minff 2 (44, KRG 1
HEAMNAET-80 °CUKMRAF. HEAFEAH10%
SDS-PAGEHEAT FLIK, HLUKZE W5 # % 2 PVDFIE I

(BioRad)#E4T Hi#% . 37 °C. 5% g Wh#y ¥} AIPVDF
JEE90 min, 4 °CUKF LR IEE — i, —PufE B F:
COX2% % TLlEHAR(1:1 000). FHOXA105 50 [T
#4(1:800).  FMMP9H 50 [ Ht 44(1:1 000). PR
TLEHIAR(1:1 000). P-actin(1:1 000)E KN 2. 37 °C
55 B —F0(1:1 000) 60 min. FH %K 1% & 4i(BioRad)
B8 . 7K {E K F Quantity One /34T
1.6 % Z%H{k(immunohistochemistry, IHC)

HUHT 1 5 A ZURN4% 2% 5 S P [ 524~6 h,
SRIG T BIBNT5% 85%- 95%F1100%H 5 i3k 4T
TR MK, MK S5 G N SS CCRAEES A= 784~6 h,
JE TN eh 4% HG [ AR VA Ak AT AL . K
SH MLV RS pmE R, W83 -
et VNN R, 55 °CEAF T AT
&, TR RS KA IS ERAK e, 285 BT 28K+
R, PR R 3 2 vh R (pHT7.3) & W, BLIRABE
15~20 minji5 H AR E1 & %30 . Ik S 4k &R W 57
TR IR PETHUE N L 2E Mg E AL, J5 P45 R E
In—i4 CoKFaM B . X HEHR30 min, 37 °Cii
NP E BRI A VB bR i BE B (R TAE
WALELS, W INDABYE (. JRACK,S Yl 4A%2 min5,
B BETRE 7K, — FSRIE A4, e b P e
Fr, BB ISR, FAIR. SEIeHr Al R B Pk dn
N BMP24t % e FE BT (1:100). HOXAT0 5 # 570 [%
UM (1:200) Ho s 4k 45 5 i Imagel B A AT 20 #T
1.7 ELISA

% FH AR ER E I 325 Wi B2 ETH % 72 2 R0 Xk 1 41 /)N
BNV, B T T4 1.5 mL EPE T, S E2~4 h
J&, 4 000 r/mini 0215 min, Y£E B3, A IIITEE2.
P4/KFo BARERMELIRAUT: BERHERIL. FEA
LA AL, b v AL INS0 nAS [R5 1 A o
an, FEASFLAEIN0 pLAFIIFEAR, FFIN40 pLAfEAHRE
W, A B2 A LA, AR LR AL
FEFLIMAT00 pLBAR IS S A P (horseradish peroxi-
dase, HRP)FRic RS I Hr4c, FH 35 i 8 43 s 2 7L,
37 CK IR BAE IR A B30 min. 3 2K, ToK
YT, BRI AR, § B min, JE 2P,
WK 4k BT, EEPRSIK. LS MASO LK
1BV, 15 min Y 7E450 nmis K AR & & FLI DI .«
1.8 Zeitoh

B 504 HSPSS 17.05k {1 8uit, s K FH -~ 34
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(EEFRIE R (ks ) R AN o K P ST A AR oG 560 5 VAl
PIEE 2 e G B B 2R, BT sLiey i
SLEER/D3R. P<O.05FRLEREE, P<0.01KR
ZE R

2 HFR
2.1 ZEBEHETHREFE MR FERRERKR D
N T FLETHE: 8 4/ BT 5 W iR 35 PR 1 52
Wi, 4 50K FH AN [F) 9 BEETHE B R4/ R, 22 5B TR
BN T BRI RS 0. 45 R, 71.25.
142.5 mg/kg ETHZ: 5 41 Ho /N B 7 5 R G 5 R 3 &
xS 2 2 7, JR1M285 mg/kg ETH#
#& /N BT B IR R R E S 0 A AE T PRI,
759 B 4 2 & L(EIAR E1B). 71.25 mg/kg
ETH# AR5 75 EEAMAN 75 HEE S5
ML TR Z R, 2R1M285 mg/kg ETHE: f& 41 H 40
X E A 6T R R T R (A
1CHIE1D).

(A)

22 ZBHETHRE® /R FERERELZR

RIS RAR, FARHETHE 2 & /N R
FEMWGE RS, 7 A ETHR R S8UVN
B VRRGAE RECR D A2 75 A2 T ISk S o 1 R, 3R
IR F RT-PCRAS I 22 25 7R -5 P S 2H 23 Hp i i A,
FFARICS T BMP2. COX2HI HOXAI0 mRNA ik
T, 45 R R X AR L, 285 mg/kg ETHR #24
HF 2 N B BMP2HIHOXAT0 mRNA ik 7KV B %
ik, COX2 mRNARKIL KPR ET & (B 24). K~ T
—BUGE ETH S #8 X WAL 52 , FRATTR FH West-
ern blotAl THCALI | 2258 7R+ 5 W41 214 BMP2.
COX2HI HOXA 105 i AV FR 1 7 8 H B R IA 1
L. Western blotZh S i 7, 285 mg/kg ETH# #2215
P HOXA 108 A R IA K I T 0 REAH, COX2.
MMP9., PRZEIE/K- 52 i T X A 4H (41 2B) . THCHE
REIR, H5IEHE AL, 285 mg/kg ETHZ 7 41 BMP2
A HOXA 0 [ 7E JE 57 40 i Hh 17 2858 B A1 T 0k
H(E20).
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A BFEETHRFA/DN R TR AT BILESE, §ikiEnf 2B RIEG; B: $FEETHR BN 2B 7RG E R =S, ¢ %
FIEETHR R4/ R 2 TR T E BEESHE; D: FAEETHREH/DNRZHETR T EERSAREZ TR, *P<0.05, **#P<0.001, Scon-

trol ZHAH EL

A: gross morphology of uteri in each does of ETH exposure group on the seventh day of pregnancy. Arrows indicate implantation sites. B: statistical

chart of embryo implantation number in each does of ETH exposure group on the seventh day of pregnancy; C: statistical chart of uterus weight in each

does of ETH exposure group on the seventh day of pregnancy; D: statistical chart of uterus weight/body weight in each does of ETH exposure group on

the seventh day of pregnancy. *P<0.05, ***P<0.001 vs control group.

Bl AEREETHRELZFETIRTERBRERKRIER

Fig.1 Embryo implantation in different dose of ETH exposure group on the seventh day of pregnancy
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23 ZEHETHRZFEANALSSWERAZN WRARIC) THRE. BEWELRER, WK

N T BE— DU ETHE SR /N R 78 ARG 2P S 007 B R B Dy 78 i K HAR AR B 2 KT
R, MAN TR SRR Tk, itk RIBESWTE, RSB R BE& A . i ETH
FaR, o TR T EMIORMRE, gk BT, BRSO N W RS (K 3A). Frit
FORWCEEME, METEIRE. BHRT-PCRIGI 2 4h, SXRAME, ETHREHAF SN T EE
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Control 285 mg/kg

A: RT-PCRIZEAG M control(n=4)F1285 mg/kg(n=4) ETH# #5 4172 557 K T 5 W IR LH LA AR 12 73 F COX2 HOXA10FIBMP2 mRNAZKIAE i; B:
G5 EN IR VEAS M control(n=4)F1285 mg/kg(n=4) ETH #4172 557K T 5 A IR 2L AL A7 it 70 FHOXA 10, COX2. MMPOFIPRI1 & (15K 14
T C: s ALALAS M control(n=4) F1285 mg/kg(n=4) ETH % #5 4172 557 K& K sTHOXA10FIBMP2If5R 1k . *P<0.05, **P<0.01, ***P<0.001, 5
control 4L AH Lt -
A: RT-PCR analysis of COX2, HOXA10 and BMP2 mRNA expression in the control and 285 mg/kg ETH exposed group on the seventh day of preg-
nancy (n=4 for each group); B: Western blot analysis of HOXA10, COX2, MMP9 and PR expression in the control and 285 mg/kg ETH exposed group
on the seventh day of pregnancy. n=4; C: HOXA10 and BMP2 were detected by immunohistochemistry on the seventh day of pregnancy in the control
and 285 mg/kg ETH exposed group. n=4 for each group. *P<0.05, **P<0.01, ***P<0.001 vs control group.

[E2 RT-PCRA. REENZEMREBNERNNRFERIREARPIRIRUHERX D FRIRIE

Fig.2 The expression of decidual markers were detected by RT-PCR, Western blot and IHC
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1D

Ar NLFESBURL T = SAEEK, B F3 0 5 ARE M
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—
©
2.5 [ Control M 285 mg/kg

g
‘7 2.04
o
a
5 1.5
[}
5
0 1.0
o
>
2 "
= 0.51
M i -

0

Q ) 1
> NS S
Q\OQ ® *b‘“

BV H(n=8); C: RT-PCRAIIETH 5 5 4H 15 ] R 4375 SN bt J 2H 41 sl HOX A 10

COX2F1BMP2 mRNARI ik (n=4). *P<0.05, ***P<0.001, ScontrolZHAH Lt .
A: the gross morphology of artificially decidualized uterine horns; B: the fold change in stimulated/unstimulated uterine horn gross weight (n=8); C:
RT-PCR analysis of HOXA10. COX2 and BMP2 mRNA expression in the decidual stimulated endometrium (n=4). *P<0.05, ***P<0.001 vs control

group.

El3 RT-PCRIERMEFALE SRR FEREARPRRERX S FRIFRE

Fig.3 The expression of decidual markers in vivo decidualization of artificial induced was detected by RT-PCR

H5EFESM T EEEY LR ERK, ZRAA5%1
#7 X(K3B). RT-PCREE R T R, ETHRFZAFE S
77 Py RS2 2 rp 5 S AR DS ARl 7 T HOXAT0FN
BMP2 mRNA ) 3Rk 7K i LT X 4. (B3C) .
24 ZEBEHETHRE /)R MEZMFEKFERER
W 728 W, 2 [ B R T U IR i 4ERF AR &
B, R R K L 2 S SO AL I R 2 4
N DR FETHR 88 & B o m 1 2R [E B i &=
KPR 1T 5 B0 Ak 52 45, BATTSR FHELISAAS M T
ETHZ: 5 i 42 B FF M — A0 2 3K T 0 AR
b 4R, TR 7T RETHE: 25 41/ B i
E23% 1k 7K F 5 0 BB 20 AR E S 4 i 2 2 7 (F4A), H
FEPARIE K B E LT X R4 (E4B) . X BHHETH
FBETIT RN IEHE K.

3 1Wig
B AR KA S KT R B, AT R 2
B SR AR F 25N, i R ATIX— R, Shid

YR AR N E AR, H B T iR s £
Keade g, i A K . ETHAR H RN &2 0
TP A KA — P, 32 22 Tk B R K SR 1 A
WY AERKKE . R E B AT X
R E KRR 250 5. FE KD,
F 2L HRA BB I E, (R VT2 IR IR TR
BE AT B R K SR B AT b T Sz ek, AT BE R R 0K
R & LS AL BB, Wi 24 5 BB T 30T Rk
S FETHR AR BE 8 OR3E I, 5k B IETHZ X P42
AT AFE I REIE AN 2, H BT ETHREE R A
FEETEETHA ) T 81 Sy 3 PR A B 55
PR 2 0810 SR, 8 R LG T IX AL 2E Y R
X PR 2T S 0] )R

AHIF TR S8 B I BT ETH 5 88 0 522N B,
UEURA R B2 . AR 20024F [H PR Ak 2 i 2 4 23
R R, KK RS RIAN [ 500 ) f RETH 5 8% 771
4200 mg/kg/ R, MR FE TR KRR E/AR B 2 Ll
2 PR (EE, H T AR A /N RS B S0 1

I=A
52
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A B B G BEW BHR B Aer ) S e 2 R0 I 4L B ML MEBCR AN A R KT (n=T). **%P<0.001, 55 control AR EL .

A,B: serum estrogen and progesterone levels in the control and ETH-treated groups, as detected by ELISA. n =7 in each group. ***P<0.001 vs control

group.

[El4 BEEEK S & M SLIG 1M Z 57 R /)N R LB M BRI 2R R K

Fig.4 Serum estrogen and progesterone levels on GD7 were measured by ELISA

IR RIE, 764 HT R 7, FRATT0SRiR 2 SRR B,
M R 2 — R T 4R B AL IR 55 G KB K45 T71.25H0
142.5 mg/kgIETHX /N B 5 R i 5 R B0 A B 2
SN SR, 2445 1285 mgkgIETHIE B Ja, WMIEZEI/N
BT MG PRACE 8> o 757 5 N S I S
o, JETRA TG 2 S TE I o IR, X S
FRIERG A AN RR TR L B AR, Ak
T AN AV, o B 1)1 0 T e P gt B P i 22
AW FLEE R F M, 285 mg/kg ETHZ: #E 4 H 4%} 1
B E AR T A B I8 A
HAH IR IE 7 FmRNAFI 205 K I, 285 mg/kg
ETHZ 2 40 H 5 AL AH S AR 10 - mRNA M 1 3£
KK BEART X IR . X U0 B ETH S 55 S 5
TN E N IRBLRE AL . 8 7 HE R R R o gt
sz, AT T — MRS/ RN AN TiFES
i A A Y, RILER I PR AR 2N B — 7 5 A RS &
K S I WAL . R AN T SFBURALS R TR,
ETHZFZHFK T iHESMNTFEEESEE RN TE
2 L, WA SCARTE o T (1 Ik 5 3 PG
RS W 0L 375 M 27 38 3 K S R B, ETH & 72 5 3 1 35 42
B IKF B2 AR, BB AT, ETHE 2 1 B
BRI 5 A P R 1) I AR5 B R A 52 T
U B IG A PRECEAR, (E R ETH S 8% 5 W W ik
R DI ROATL A B A5 48, B 75 2 S i 1 41 it )
WSRO ANE R, AR — BIR AT A .
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