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Abstract

Abstract

Embryo implantation refers to the interaction of activated blastocysts with the
receptive uterus and leads to eventually a close contact between embryo trophoblast
and receptive endometrium. Blastocyst implantation is a key step for successful
establishment of pregnancy during mammalian reproduction. Successful implantation
is dependent upon the interaction between the blastocyst and the uterus. The most
fundamental feature of this process is the synchronized development of the embryo to
the blastocyst stage and differentiation of the uterus to the receptive state. The
expression of implantation-related molecules has not been examined after
asynchronous embryo transfer.

To investigate effects of embryos of different periods on uterine implantation
window during asynchronous transplantation, zygotes and blastocysts were
transferred into the oviducts of the recipients on day 1 of pseudopregnancy,
respectively. Embryo implantation was examined at 8:00, 12:00 and 16:00 on day 4,
and at 8:00 on day 5 by intravenous injection of Chicago blue dye. The expression of
Msx-1, Cox-2 and Areg at implantation sites was examined by immunohistochemistry
and in situ hybridization. Our results showed that the embryos asynchronously
transferred could implant in all groups. On day 5 post transfer, the morphology of
implanted embryos was different between each group, ranging from attached
blastocysts to egg cylinder. The immunostaining of Msx-1, Cox-2 and Areg was also
different in each group. These results suggest that the embryos transferred at
advanced stage could implant prior to younger embryos, and implantation-related
molecules were also expressed at implantation sites of mouse uterus when the

advanced embryos were implanted.

Key words: asynchronous embryo transfer; embryo; uterus
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%5 K (embryo implantation) WRRAG IR, & FEALT-I5 PR A 1R R R AL T4
KT E Z M EAEN, e SBURIGUETRE S 75 WIS KB ERR AR .
fET b UE, WRARBETT DA RO T DL RN R R (D IR b Tis PR
A (D TERGRTERZES. TWAFZMLUATH, (HEEDEHT. e
R IR IR (KBRS 7T 0 R332 Wi (pre-receptive) « 323 (receptive) AR5
W (refractory) o JFALTHSZASHINWIFR A K% 1 (implantation window) ”,
BEIN BB T IR IR, AHFREEN AT PR IRV T R AR A IR B AR
KM, — B R T 16 1E 5 R T JCRA e ) BRI Y R . S5 PR T 1 1)1 42
SV RIS AR A A2 AN BSZ i, HAT IR IR & & BRI BORI 15 7040 214
ARG HAT, WA REIEREHIRY . — B IGE K 4 A & 4739 Capposition)
FiMH) Cattachment) FURAH] (invasion) & .
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IR BB S s BT S G, JPE R S e il L, AT
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LI 2 Tl 41 2 1) (4 52 23k A Y, 5 i 4 P 452 AA T Sk ELAT AR D

JEHGEAE KA SR IR NG A & 2 AT R B R ) R 5 L [R] I S5k 75 A i gt
SR T E WIS IR Z WA AR TR IRI I, P RERR B () T 4R AN
T ETE R, XA FRRR NI AL, BREEAY (decidualization) 1.
BT N R IR A R T R (2 R R YR I e 3 75 1 . WA e R 2 3
B B BT A0 B R G A A R A B AN R B B . S 4, R A M
Hor A EAAT — NI ARA . WIRAL I BE ST Mo AE OB b, ASCET 4R 40 o A B
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P AT IS, ANIBA R E AN WIS X ) 40 b s 2B e, )
55 \RZ R IX M LAY 2K o SR, AR ZRBENRE X 11 2k Jo 40 i 44 2948 5 5734k
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[ s B K U 2 b 2B K IR R AR T

HIRI S — U IR GR35 WIEDOE TR, X 202 s
KEFAG UL R E N (apposition)  WEFE2 4N 70y P R b i ik
P (R BN R B AR 5E > (pinopod) 716 ZR AR R, D i R v ]t 8% i
A P R R 2 0 8] 5 A SO AN 0t o Vi g DA IS 2 T £ Jy 08 55 20 WA A 5 A T A 66 56
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SRR R R B 35 ot By B M s . R D R RN, R IR AR e
Bz 23 BIEL 5, AT B AR LA IR AR o Pl M2 32 2 g 5% 2 A0 kA T 4%
SRR AR 25 BRA R AT RERE 100 AR NAEZ I BRI P S5 5 40 R 4
SEFUF AR . AEWRALIE RE T, WA ST MR A, XSS R o i
BERY RS T B AR AT A0 M AN R i A ROt R et A A 5ok B 43
NG FR RN EHEE), — R miR g s BB B ks, &7 A R B 77
AR AN AR AN BT o X R A AE SRR, R S R B R A 3ok
A R R EEN.

B A R T IR IG A 8 BN 75 N IR A I R AP . N e 52 i
FUEERR S BRI, JFREEI I LB EREsE U, femk i e N2
5 &, WIEESZ A LA RRL I TR o HAAEIX AN IR IG A g 55 5 Rl Dl S e Bk
Fo BlL, SR S BB P B A R R i B 0 M. ATHE T 5 5T
AT IR H AN I I A PR 117 22 eBE ], BR T IRIG 5 55 40 g B
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SRR I SRR PR R B AN B D BAT R BEI I T 5. BIICEN], K
247 30% H R 2 A R AR T AR IER IR, N 2RIl Fe A 50%
ABEIEH IR,

12. JRRGE R R0 TR BT STt

JRII I R — S TR R 18 AR S M SRR A F R D
R ANGE SR S IR B2 731 AN AR AP SIS S KR . XA B RE K
B A T3 UA L 55 53 WA 23U T PRI AE T o AL H IS AN REAE IRIERG B AR AT R
BETR 2 A AT 5 52 2 I 1 WIBEREAT XS 18 Ceross-talk) 1. XX H il
AR B T J5t R AN RE FLRAE 10 20 5 EREATARORHIE S, K2 B0 s g 4L
TINS5 ERAG . S B AT IR B B T IR IG A R RE A 201 HLTI
1, RN O E, (FRRZ BRI R WR AL (R AISE [,
119 RiASRAEBIRZERAGPY . RIGEARA LRI R, F BN R
IR Z 5 5 G 5 1 8 AR AR .

FEIX HLFAT T Ee — M EA R A ke BT R . A AR A
T AR AR Z N1 R L T LR35 R AR S AN 7, 5 R AR it 77 2
PANA I CANG S =TS (SR TS0 NS o8 N S R 411 A PSR

1.2.1. REEEE

KEBIIWGFLENY, R KEAEHR N5 SR B Y. 72 ASE, B IRE 1R Z7E
FEGR S /N RIFI HAEREPY SN FR PO, 1N UK B, e RAEAE RS B 1) 11
FATTZE LN IO G o B/ B PRI Rt R 20 W4 3 A E 2L /R (1)
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FERNGIIRT, A — MR, IR RS R IR 3R (2) fEHEoN)S, o4F
YR AR RMEBCE A2 AR AR (3) EUEYRER =K, WITE B A 35 R 43 WA 22,
FESEVUR A b, B U ME R o, IR S RIS 3 . IR IR A B DY R
PR A,  IX SR IR o o R R A PR IR IE 5 R A 75 (BT

O SIS E AR T LU IR 2 R0 2, NIRRT (R
AR FEB IR B, PSRN SRR N A T RAVEAR, ik F
FEIEASTREIRE, DUEMI IR BRitbz 4h, 2 AR & T e IR
M ZER IR . 2 MR T DT A L) R AR AR AE R A R OCEZE 1, I K
FARYIPRE SRR TN R RR S ROR G, 5 B 3 (e R AT KR AN, T
REFNAFTE B, 2 M 3 52 R AP e TR R b, B2 5 s
vk FE X T35 A AR BN, s RAER G R R EEAEH, ZEAR
IR FEEE . AR L TR s . DR, RN TR ST RS R A5 T i 1 A
THLHIA R T4 5 A R 2 A B IR i, T i R

BRI R AL, B RIARE R A N T2 5P SRR WA iR
#% (prostaglandins, PGs) £ 5 | &FU/EMAMIIGIRE, hinHEon . #HHAR H 2P,
W AME (Cyclooxygenase, COX) COX-1 FICOX-24& 4 1 PGsit fHh 42 56 F 3L (1)
fil. COX-1 FCOX-24f i RIAAE N IR AT 75 b, RUIPGsIERJIGH PRI L+
AEEMEH . JFH, COX-2RIEX TR B SR FPY . Bolr i 4iiE,  COX-2
R BB Y, RN A RPGs 25 P R R RIS Akt
Kk 2 (T 7R PG e R FE Pl TR -

Achache®% (2010)4RIE L HFi ™ H9H AR N cPLA20MICOX-27K ARG, AT RES
FTPG Bk, M5 R RIK . PGsA AT 18 nms i 2R ah M5 R I (115
BVERO, T HIR DA G (prostaglandin-D synthase , PGDS) FIFRFTHIE 24
%M (prostacyclin synthase, PGIS) A7t T-MAKRIIF 5, FHAEMA2 5 EK
RRIE . RE RIS PPGII GG, HRESE T 5 W EAE MR 220 Re 52 1N T PGD2
FIPGL2 74 BT, FEB R ITEE B R IR BLWTPG A 4t e A IR IR 5 IR
FEE IR QLB B A RO RS2 2R kb o R0, P 7 PGHT BAE 40 Wk &2 31 IE

TR, AESR[E EEHT 22 25 (nonsteroidal anti-inflammatory drugs, NSAID) f£COX-2
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AIHT SR 2% G BRI, TR W LS ECR R EIR, 7 E BRI, Al
WRIG 2R A RIS o kDR Rl 51 560 4 W) COXC- 1t kM B vl 5 (LA 43
B, T COX-20 Sl LA RGN . SZKE . A5 PRRUEAL S i P 8 B,
BEAT X COX-2 (R4 ] 3 RTVR T 7 W] RE R PR A AR B O

122. 5HEERMERNEEDT
HHRET

AMLA TNy T 2 DhREIIR R, RS2 A S A B, 1%
RN A A 5 AR 75 PR AN AR B - BEARAT LR o IR E N 52
STER, IREMMA 7B N AR 1, T2 RO B DA R A AT i
BN R A XTI RLEI R UL, a0 R T A AN S e B A e
SRR TRAE R g SR AR 2 A 7, & ILAAS
17 F) 200 A LA 1 A 5 M A HE AR R R o A SC T 0 J A B B LR T
R PR 22 00 JE B 40 ML IR 1

B w IR 7 (LIF)

NI 7 (Leukemia inhibitory factor, LIF) JEIL-64H Mol 1~ 5 b i —
G LIFZ th P i), WP AR s . & R Bl 454 FILIFZ 4k
kA Z AR o LIFSZ AR th A5 B 8 (A i%: LIFR fil gp130 . LIFR
PITEAAS R AN B 245 5l %, HLinJak/STAT. MAPK. MIPI3-ififi 15 (PIPK)
B R ILIFE N R IR, RWILIFEE R P EEEE/EM . R, FE
FOMALIFJG /N R R 7 IR R, iP5k, LIFRZEAE fhgpl130
BN T STAT3E Sl N, 75 A A AN BT IR SR s o S LIF
PR R NG R T IE R, RS A B A R 82 ORI ) LA PRI 45460, BUARLIF Mlgp 1308k 2 ik
AT LUER IR, (HEEIER = HET W LIFW BRI AT o g i 5 5
VEFHUSY, B9 R ILLIF 52 /R 38 7 S5 V0 A o JREAK (66 B 4 i, 3K R WLIF X T/
RS AT T B o B WE 7R WILIFAE 2 IR NI R TR, DA X
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SR T2 AN AT B A . X AR S LIFAE MG i SR R K5 R A e A
X IEH AT T B AR H U A, RILIF mRNAFIE &K A5 75 W A7)
%%%ﬁﬁ%ﬁ%t,ﬁﬁﬁ%E%ﬁﬁﬁi%ﬁ%mﬂoLE%E%%%E&K
S Za R L H R KW (repeated implantation failures, RIFs) , iX#F—F5E T LIF
EA%M%%%$%E%%%Wk O S200 RAAESE R 1 bk, W IR s
SN, 52 o . eI R ARG RSO RIF A4 T 41 A JELIF
(recombinant human LIF, r-hLIF) , o] DA 15 PR32 o $2c I DL B &t TR HET,
WRAE R R LIF A, B2 AT DB S RIFE A TV RGN 2 o AH =SS0 uF B R
1t . Brinsden 5 o) JVR Jif 45 PR R B 4 25 RIFHG A AP 8 r-hLIE i JEAS a4 i e <41,

IL-6

H AT T IL-64E M 2 b ke A I E 9T 20 o TL-6 7] LI gp 130 A 4541 2 E S
IS BRATL HERE SN I AE ] o IL-6RIATE F 28 i 3 il v 19, B0 1 b R 4
U2, TL-6t 2 BB R sl b, A i It BRAR, X R WIIL-67E 5 R P ile & A
I H, AT E AR EIATIL-6S2 AR KA AE,  BEINER WIIL-61E /) B R 31 A) &
FESG W E A X W IVE T o O —WFFUR B, TL-68 2R/ BRI IR LG 2 IR 1H, 1
SRS LA R AE AT 2= 5, (RIRIAASRER E B0 IX R WITL-6nT LA by IR 5 it 1 g
AT LR BTG5 43 Werb R At S B8, -6 5 BRIk AE 4 s v 0]
FAR WA TR T2 S b, 7 SIS 22 R 5 25 K S AR T, 3 T B 2 P T s
PEIL-63K1A

IL-11

IL-11 5 LIFFIL-6—FF, #BJE T gpl304 itk 1 (3517 gp130Ft J& 15 5 4 % .
SERANPE 1) o BaL ORI NS T B W EAAEIL- 1S (2 4. IR B
T 5 S R 40 I A R P 2RI 11 . 78 0 R 300 gt I 58 e o b & A
IL-11 608 ) W PEdci, mRNAFR SRR E B0, RUEWL, hFA AT f
AT R 22 S, DRIIMEAS REAff 8 TL- 117 b B 40 M 3R 0K deb ik B d5 K (I 1] o 78530
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M AR E R 40 P A TL-1181 gp130 mRNA HIKTA, 33X Ui HITL-1 17E 5 5 40 ff i
JE A R e A AR Y, BRIL-1 1R/ BUEAT AR BB, 1 0 3 /) B b
PIFTL-1 155 A Bl mCF s 13— 32002, SRR, IL-1145 5% FNK
S Bt S e e AR AT . T HL, SRR /NG, IL TTRaZEAR )+ 5 v I
BRI T o X AR, ORI AE S R L1 L6 T A A Th e, Xt
B PR A ORI YB3 Lo 5 S B B2 4 i B FRJTL-1 DRIIL-1 1R AT T
e, SR RIEH T 5 WL A IL- 13RI BAK . XKL TIL-1 1797 i
W ARG 2, IX AR H0 IHTL- 1 178 S YR AT 30T e o7 vh ke 5 B I . 4R
MM, RTIL-117E N R R A I 77 EEA R — 2 5T

HAAERKRET

A KA ¥ (Transforming growth factor B, TGF- B) 71 =PI ASIH] 1) E 7Y
TGF- Bl. TGF- B2 FITGF- B3, 40 Mok it A Fl B B A S s . FRitbe
Ab, FERHARG JLAS FAB R BL T TGE- B A A7 AE, IXRMATGE- BXF4 K AT
HEAEH . TGF- BEF G ALE B WA RIL, I HS 5. B &
R, 2K R T 5 R BL T TGE- BIE A ik HAT 2 5%, TGE- p1AN
TGF- B27EA KR A AR i B B ik, I TGF-B3 I RAA ML 43 U i 3] o
SRS R IR TGF-Brl AR PI3-K/AKGE B, 1 75 W E R, T LAMGIHTE T
B RIE AT RS B R T S5 4k, #EHRP-1 R RCHO-1K R 5250 A
FRIL, TGF-BIEAEL Smad p38 MAPKAE 5l i, A4z 7 2 858, 38 hn
TR AN M R AT,

TGF-BE A AIMRNAZR AL N5 Py B S e 1 % 40 Rt s 4 il 1181,
KNSRI, TGF-B27EE 4l iy ERIARZ, I TGF-BIFITGF-B3 753 5t 4H i Al
A SRR E A, N TGE-B3FRIE R AEBAR, 7650 bW 1) iR
A RRIA R Z . R, RS bR 4 M S WA TGF-B, AT A1 F N Ak
TIEAHRNRE . IFH, TGF-Brl RERIBEATIE & (o i A KU, s i
REETRZ A AN SRR, ks 5 NI IRE RS FE . ) —TGF-BRE Ik &
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