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Endometrial Development and Its Role for Implantation
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HE Adetnal s wold £E3n BRI
o24 YdAE FE, FAMIE Rojgx &
doh. AgEre T2 F71F A ug
st F71Hd AF, B3, 228 uEse
glandular epithelium¥} 7+& (stroma)® 74 5 o]
AT AFEte] F714 W3 wjols 43}
7] 918 FulgAE & ¢ 9ok o] FAAA F
Z 3k A]7]o] g)olrt E4)5ted embryonic signal-g-
EAS 2A HY AFUee vjojg £4
T U e 2 A3 ez wAstA =
), embryonic signale] §le 7ol AFHet
& g A7 FHojEA 4, ol dlole &
& AT NEL THE 8 AAAQ Hojn
AFUute] 713 W3l 2 decidualization estr-
ogen¥} progesterone 7+ steroid hormoned] 2]
st Fr Y, o] 99 AAAAE (growth fac-
tors)3} cytokines 5 X o] HA A "4l @
A2EE AHEY. olg 3 BE QxEe] Z34F
Al A4, H3l= of obgt wjole] attachment (apposi-
tion} adbesion), intrusive penetration, B3t & A
o ol2& A} o] HFHoZ o] o] A &
A= Aolh AF YT decidualizationdl] <)o)
ghet ek A ¥ (decidual cell)¥= trophoblast2] % %%
& ZHs 3, wjolE B 93 HUAstH vk
o ti3te] B3, wjolo] i F2H AXNE
3t F9 715& v Aoz 44 1y
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A a1 72 A AFURFT
= oaxe F47)9) w@gFe By ol
Bt a7 F2 7 el £ estrogend] A&
Zgof o3t zFUTte] FA FAHAG. F
A7 2719 @& gee) EF dHAZE A
2 PFE (columnan) e 2 WY, &1, F1, 3
AAre] RpZ e (endometrial gland)yS F3} 2
oAz, 19 Hel= WA Bh ol W
= Z4715¢ A&Ho] AT E 458
AMAEE Ho dold =EdiH, AIAE
8l o] 41 &= pseudostratification®] A7 o] & H T

Az Anlg AapdelAe e & Wt
Sol BFHG. AL F4715¢ AHAEE
MR ME (ciliated cell)o} 22 microvilliE 713
Bl R A ¥ (non-ciliated cel})2 TFAET. Es
trogen L3l M= ABRA XL 7} FhsbH,
) A XA 2 9] microvilli®] Z7}¢} g7} FUHETh
(Borini & Asch, 1993). Z4]7] Z7]0|E2E &7
A (Golgi body)9] 9} BEZo] 71819, mi-
tochondria®l =719} crest 7t E718E A3 &
Bl

() =871

Buj7]e] Auke oA E, 53] zona spon-
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o8 &, Burle]l £ube predecidual reaction
o= Wt gAY 2ARY Walg 57
oz P dAZE $AS woprt AR,
A ete] HakE geha) (decidua)g ¥ A 517
A Ao AHPHA g, a1ga} L3 F 9o
= stromal reactionS & g =)o} Y7o} thA] A&
o v ok 48 F AT A 1697
o= lipid$} glycogeno] F-F-&ti FHE 4£F
(vacuoleySo] Ao o] 7|4 Fo yeRL}r] Al
ZretEd), o] AL 83lAF (subnuclear vacuole)
olg} 3hH, ol wj#o] dolYtt= AN AF =
A BE AUt A & ¢ k. o] A¥E
S AUz deg AR FRFFLE o
=AA AY3A @2 ZH pseudostratification]
GA-S wteEdh 94AF7] Al 1994 E 2FE
Aol AHE RFA H i, oEta] Ao x
A5 O AlXe ZARR Eol2th €A F
1A 19, 2028 A 7 HE AR $u)7)F
| g4 A 7] A =bate] 2k uletad o] el 4]
v BAo] fany] Azith. 4B3F7] A
el A9 FFo] Uetyy, O o&d
o] gtk AT A 23g A= A
S (spiral arteriole)o] ®A 8} A Aol vh
< B F Utk o] A7ld] Aed Sy 2t
xo] I NEZL ARNA ft o]He] F
pr edemdual reaction¢l 7;10112} 7]'724 A E
ol ti& A AAA LA A 25U
Xﬁggi FZAEE ‘4E‘rb’r7l Al &Fs}
@ predecidua® Btk I thgdele
“‘i@'?«? Aol v F3shA e, deci-
dual reactiono] BH A APHLE E 5 v
AAF7) A 27979 = decidua® &) H]EA sol-
id sheet7} F4 @}t PAlo] HA g FL 2
W A Ee] gl dojun, F4%Q
Atel 8] e o]zlo] RgE o] A9
A} o} gedo] Ao 2 A AL A ZrETh
AR Fu|AA A= 1] 7] 59 microvillig]
719} 7} ZAEHY AFANE 2F AEF
o] &% (protrusion)o] F AT} o} Z& L pino-
pods'g} 819, o] S 93 AF Ut
#ARZE U Bk AEAEE Bul7lEet
Al 1 v 2AEEd, ol 8 E 2 E (pro-
gesteone)e] Fgke] 2jg Aoz AzZEHTG
(Borini & Asch, 1993).
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2. 322 £2i (receptor)2] YiE}

Estrogen &%= w4 A M E (glandular
epithelium)e} 7Ha o} 2% A 8k=H], 54 7]
A &HQ F71E sto] vjaRY HuAd 2
t}. o) & estrogen FE A= A #H2EA He
ot (Strauss & Guipide, 1991) (29 1), ©]+ pro-
gesteroneo]] <] &F A 3o 93 Aoz A
t}. Progesterone -840} AL T F24 759 U
oA A2 2R A A4H $748 8
o wigdFEg Haxd @3tk (2E ). Tl_ estr-
ogendl| % progesterone 4872 FEE utY
= FAbolt). Progesterone 483 ¢} o-?—‘; Ab
A E} rE oA ol @ Fite] 7v] 2l
Vel Abs A 01] A% progesterone §=-& A 7}

F2 7%l Fglo] Yehu, olF F33
Zra3to] EH)7] T7]77}ZT A9 FAHA &
=1}, wb 7+A o A} 3= progesterone &8 A7} F
A71e} Bur)el A W) b S g

HCG/LH 4 A1 Ao ¥, 744, e 3
22 2 Uy, g8 Fd B2F EA3ed F
A 7)ol wsted ¥u|7]o) FHol v AT
Ho FHT R YA oE9 EA4 9y
£ FAs e go), AFoR HE 24
0}% QL Y FHHYE I 43I 2

FEAE dal A 1 4RI gettelA
Zil,f%. AAZ2E FEA NEY EAL
i‘% A7AF7e & W3l el dstelE of
2 gl QA oy, o] 9] mRNAE A3 Wl
to A gt AFE2RE A3 8/
24, AU Axe] v o gojsteiet
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E T899 psle J|s

(1) Insulin-like growth factors (IGFs)
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28
Cycle day
Fig. 1. Cyclic change of steroid and peptide hor-
mone recepiors in endometrium. ER ; estrogen re-

ceptor, PR ; progesterone receptor, hCG/LH-R ;
BCG/LH receptor.

A Aok Al loj IGF19 F-AE $7)
SA71 27) Eupr19) Aol A dxpA o
2 2gEr (2d 2), ol2d WM P es-
tradiolX] £} A B A & zt=t) (Giudice, 1994). ©]
23 GdE A ete] glo} IGF-Io] estradiole]
mitotic actionof] )& wiA e FLslelds A
S A%, ¥hd IGF-IIY] §- A A= F7), 7
9 FHl7l Aglent Jalzxrle getutea
g 2gdn. o]g& IGF-IV} 9447 B %2
7] @AFL AR 2AE AFASE 98
<€ FYstE g AL AT IGF 44
Atge] Ao Exst=0), IGF 4859
(dGF &4 st IGF ZgaNd)e 9AF79
steroid 220 wet W3lsich Type | $£4)
DAL AT ) A9 dA3A R type
15} type 0 = &-Ao] o3 mRNAE= #9719} =
7] 9AEL % 2¥EY (29 3). IGFBP-I
Bol7ign 27) galA e gg8e & ggus)
A-g U2 (decidualized endometrium)o A A4 4 5
¥, o]+ placental protein-12 (PP-12) £ «al-
progestin-associated endometrial globulin (¢1-PEG)
ozt olE 22k £89 kvl IGFBP-I9 A
& progesterone, relaxin, insulin, IGF-I, IGF-II -9
oste] zAWUY. IGFBPIE AZUe} tro-
phoblastell A IGFo] &%-& Al & 23U
23} trophoblastol] &4 5} IGF $=8 Ao IGF7}
Aste AL WP oY= IGFBP-1&
A X o]F& FX AT, fibronectin <& 3] <}
A3} (Giudice, 1995). o}2 3t #A-& IGFBP-

Io] Z4Z Wt trophoblastrto], o} o & X
9} AMEAlo], ¥ M T} extracellular matrix
(ECM)Atol o] A5 a-go 93 vligE S
SHA gtk

(2) Epidermal growth factor (EGF)

EGF& Agujute) FoAEe} oA 2%
BAEH, o] IGF-I g Eo] A-F oA est-
adiol 2}-8-o o] 8} polypeptide =} 7] #| (estromedins)
= A)zkgt} (Nelson et al, 1991). EGF: 73 &
mitogen© 2 Alge| A ole] T HAF7|
aAgel A 4T FFE Bojy (19 2),
EGF #&49 & a3 d A G343
t}, o} & FA3% ZA%r} (Giud-ice, 1994) (1%
3). EGF:= estradiol & proge-sterone3} 2| 4324
of o8] AU A AESG A9 FA, 3
g =AAY. oA EGFe 433 de-
cidualization¥} & ZAAEE FoTF 24T
32+ ¥ o} (Carpenter, 1994).

(3) Platelet-derived growth factor (PDGF)

PDGFy= 78 & mitogen & 2, AZ i ete] 7+d
A X EATG. o]9] F2e dAFI Fa
8}, 0] 9] &A= YAF| GE AolE B
9ity. & PDGF &-A & £H|7]9 Hsto F4
719 o g8 okol &, 53] FTH7|H
HuAE BT (a9 3).

(4) Fibroblast growth factor (FGF)

FGF¥ angiogenic protein® 2, Ewe] A&
fsit). FGFE 2z uiety] o3 Ex8 4
AF7)9 g Ade AR g

(5) Transforming growth factor-8 (TGF-B)

TGF-f¥ autocrine, paracrine 7| o2 21§83}
o, A¥el FA3 B FASE B3, o
A7 = T} TGP AUl gas 7124
25 Fxyoe] glEd, o]¢ mRNAAE F47]
o 7} 23 Bulridl e A FUisk, dAlx
719 getutolj A FH] 7)ol vste] o Sufr}F
A 28} o) ¢AHE TGF-p7} wiote
Aol qle] 9% 488 £YF Aoje A
S AlAbgic). 2 o) gebube A YA == TCF-
BE cytotrophoblast] syncytiotrophoblast2 2] 3}
& Z 21 x]7|1, plasminogen activators} -2 pro-
tease?} ©]9] inhibitorZ ZZH 3l S Z M trophoblast
o] AFE g3 9E€E sy FHEY
(Strickland & Richards, 1992). w3t A2y et ¢
AF e R E Buld TGR-f= IL-29] #4848
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Fig. 2. Relative amounts of growth factors and
cytokines in endometrial tissue during the menstrual
cycle.

A 8], IL-29 9Jsle] NK A E7} A 5= &=
A& WASE 8L s Aoz HAG
(Mowbray & Dillon, 1992).

(6) Imterleukin-1 (IL-1)

118 AUl 2u]7|2d F7h8E A
o2 ¥% (29 2). ol& AT WY FH A2
A PGES) #A& FAANZ & e A= v
o 2 AHE o] 8T 7oA L1 849
ZFAE T Z 3 vfote] attachment7} 43
HE Zo| #FHAT o] AL IL-10] Hjo}e
Ao glo] 2R AL stejgde He o
A gt} (Dang & Polan, 1994). 8k IL-1& 23
ot AMEANA 69 Ze B FFY oy
tokine5 9] ¥4 & FdV| & ote AR ¢4
A k.

(7) Colony-stimulating factor-1 (CSF-1)

Aol A CSF-19) 5 EE AT me F
714 WM3E Bolu, o]9] XA estradiolZ} pro-
gesteroneo] 9l3ted ZAEE Aoz mT
(Hunt & Roby, 1994). CSF <=&# oz

IGF-1,1I R

ﬁw’ﬂ/

CSF R
INF-7 R
1 14 28

Cycle day

Fig. 3. Relative amounts of growth factor and cy-
tokine receptors in endometrial tissue during the
menstrual cycle.

mRNAX decidual glandular epithelium} 8 ¥kol 4]
o wrgEy, dAFd B FUHE BAg.
Placental villous core mesenchymal celio] <%+
CSF-19] A1A-& IL-18o] ¢]5te] ERgh o] A}
AL getute] IL-1p7} Bt A Q) CSF-1 A4
& 24 8§ £5 Yue LS AAET B
CSF-12 human placental lactogen (hPL)3} hCG¢]
$4e =23 waks CSF1L A3 F4
AX Fo 24T 87 A4 et
AAF 75 dAME AAHA g 3
e Ao 2 R} (Carpenter, 1994 ; Tabibza-
deh & Babaknia, 1995).

(8) Interferon-y (INF-y)

INFy: 843818 T Y7229 8o
AU ute} &2k INF F84 A AWl
ool ZAsY AT e Wste dEH
A et (29 3). INFye AHF W 2ol A HLA-
DR Bx}& FE81, A3 AujAze] 34
& oA J3T FEANS GHSA T A
¥ 71429 gland 22X SA D o] A
BT AZE INFYE BAFER 7|4 F 394
TE 2e FAES 2 A0E BAT. INF-
ye AN AT $43 A AE-QaT FEF
28 2AdE Ao Bolu, FAdoln] o} &
gy FHQ ARE obd Aoz A7
=}, 1993 Dalion 52 INF-vyE A&7 AFH
A AdEeo] £A4EA AR S AFHLE
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Table 1. Matrix metalloproteinases (MMPs) classified by substrate specificity

MMP

Substrate

Interstitial collagenase (MMP-1)
Type IV collagenase (gelatinase) (MMP-2, -9)
Stromelysins (MMP-3, -7, -10)

Type 1, I and I collagens
Basement membrane collagens
Proteoglycans, fibronection, laminin

29l w9l

(9) Leukemia inhibiting factor (LIF)

LIFE AFd slois s FAdd 2549
2 24 window?] x4 glo] Fod %
ezt AZEo ol R 448 2o
YR AF Y B¢ AREem 2ad Fuje
Aol Austdnt. ol BF ] AFo LIFE
A5 FISUe A9 Fgol HEHo] B
BT} (Stewart et al, 1992). o] 3 3 A} AL LIF7}
zulo) F4E HE3T, 4FE 2AHE /)
& 598 5 ok 42 AN Toh A
e A & LIF mRNA, proteino] %7 ¥ c}.
LIFE £4)7)9) Ag 0ol A wasA
ot Eu71d Frhe ] (29 2), LIF mRNA
9} proteind ©.5 AN RG-S AL WA A
HAEH A F2 B A (Charnock-Jones et al,
1994). LIFE wfo} vjek<lol FU} 5 dA] urok-
inase-type plasminogen activator (uPA)9} gelatinase
Be] £8& 2AA: Aoz AZHs, ol
@ Eabs AT djoke] el Qo) FaE 9
& FHsE ez FAHEY (Havey et al,
1995)

4. JpZLH=tE A (endometrial enzymes)

AW 753 WRFI| B steroid T2
B9 a2 Qste] getdn of RHL GuA
2o Bad 4§, A#5E L ol AW 24
o] AR A3 AL olsE ). off) ECMe
¥-8} = matrix metalloproteinase (MMP), lysosomal
enzyme, plasminogen®} 7+-& o] ¢lz B &
2o BgHoz oA ofFo A
ASE AZRTh §H A wolrt EAse]
ot} BAl] A58 BUlE A4 sdejMe
olgg BAEF e AR MEE WF
o8 43 EgHer Agon N Ayt
24-& Fu3hA fth (Tabibzadeh & Babaknia,
1995).

ol @d RAITLEFT MMPE Ul
29 3 F2F JES 9t o] 2a Y
olg AAAEL 2 A4 FHIYH =

ge B A o 24

i~

2 T2 Fxd Bag e 47 A9
T8 FAsEd FFolrt. & MMPE
trophoblast®} Zhg Ui are M = Ful o] FAHSI
th. MMP+ o] & 713 (substrate) E-olAlol o)
A FRE BFIYE £ interstitial collagenase
(MMP-1), gelatinase2 % &%+ type IV col-
lagenase (MMP-2, -9)9} stromelysin (MMP-3, -7, -
10022 HFHT (X 1). Marilysino] g )=
MMP-72] ¢ o] Az Uity F47] 719
7] 27 JEhtEd), oy AZWgEs
o} A3 (remodeling)t Z2 9] o] 2% &
o3l zlo g Helth Gelatinaseo] = 72kd9]
gelatinase A (MMP-2)9} 92kde] gelatinase B
MMPO)7F Sith elE mai te FFel
MMPo] &= £ A)8}A] %= fibronectin- like domain
2 7t3 9o} gelatine] Bajo] AiH oz u9
FEle deg AZETE Martelli & Bischof,
1994). Gelatinase A9 7§ progesterone?] A F
of u}e} decidualized endometrial stromal cellol] A}
BolE e, ol IR g2s
= Aoz o ok whH gelatinase B
trophoblast®] % Ao A B2 AT E 5
s 31t} Librach 5 (1991)0] 8 323 v} glt}. o]
25 MMPE Apguiere] 2ea 45 98 A
Ao BF #@ojsie Ao Azrdch Tro-
phoblast 5 #A o A MMPE 2bg i ehe] 714
o3 7+A-& £33t trophoblast®] o] FH 3 F
7} 745 =S gtk o] A EL tissue inhibitor
of metalloproteinase (TIMP)v} plasminogen ac-
tivator inhibitor (PAl) 53} 722 AZFWelzE
o) 9jste] A A} wehA trophoblaste] T3 2
¢}l A& (regulated invasion)7} o] FAA = AL R
X ¢lt} (Tabibzadeh & Babaknia, 1995).

5 ymayst X W Xgelx

Prostanoids, endothelins, nitric oxide, FGF, pla-
telet-derived endothelial cell growth factor (PD-
ECGF) 53 2-& ol2] Qx50 A3ge) g
o3t A3e 98 A4 HANN Bwe) B4,
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Table 2. Secretory phase endometrial proteins

Protein Cell source Functions
PP-14 Glandular epithelium Immunosuppressant
IGFBP-1 Decidualized stromal cells Regulating IGF action; modulating

ECM proteins

trophoblast invasiveness
ECM-trophoblast interactions
ECM-cell, cell-cell interactions

Decidualized stromal cells

Osmoregulation of amniotic fluid,
pulmonary surfactant synthesis
regulation, immunosuppressant

Integrins Glandular epithelium and

decidualized stromal cells
Prolactin Decidualized stromal cells
Relaxin Decidualized stromal cells

Uteroglobin-like
protein

Stimulation of stromal aromatase
activity, collagen breakdown

Decidualized stromal cells PG metabolism

24 X protein Glandular epithelium Unknown

CA-125 Glandular epithelium Unknown

PAPP-A Glandular epithelium Unknown

Mucins Glandular epithelium Unknown

Lactoferrin Glandular epithelium Unknown
T, 8 59 42 FYse oz oA FEA 0 "t ok AFAETY 47 o
sltt. 2 A ol Yk AR, FF o= A
Tt A5 E Brlee FaP AES AME

o

(1) Placental protein-14 (PP-14)

PP-142 pregnancy associated endometrial pro-
tein (PEP) T+ alpha-2 pregnancy associated en-
dometrial globulin (e,-PEG)S. 2% A A ).
ol EHI7I9 AT A A EZFE &

= F8 AFEZA] p-lactoglobulin, bilin-binding
protein, retinol-binding protein®#} ¥ A o]t}. PP-
142 4AF71% E07] 2o A3uH 244
A HIAE Ho|H, o]z FFMAE JA] &
Al71el A& e} (Giudice, 1995). YAl
Tl Al 1 42715 ol sEe " F7t
Hoh PP-142 24 R d4le) fAo glo} T2
@ g e 2R, F A retinol
9] trophoblast2 2] ©]F9] 7|3} (Huhtala et
al, 1987), YA FANA AAAAR2A 9] 7]%5
< 732 F e A= BT} (Pockeley et al,
1988 ; Giudice, 1995). A A 71X = F A7) 2SS
AWz, QA0S 25l 2oiAe) PP-14e]

g 7hsAol dE Ao= Bt

(2) Insulin-like growth factor binding
protein-1 (IGFBP-1)

oji= 2etutsly gt HAMEZFE
T8 AEEA, IGFY A§&S$ Z4-sd tro-
phoblaste] HFZ zAse oz HIAYG
(Giudice, 1994). ©]9] & T+ AAF7]|0A
= FRI UE Bo|x gou), dalAd e F
7}ste] Qal F7)o] A E ol o]F T
sk Aako] ok

(3) Extracellular matrix (ECM) proteins

Laminin, fibronectin, collagen, proteoglycan 5-©]
9lt}. o]= E3| laminin#} fibronectin-& =223}
B AFHe AT EHHE EFRE o]
2 xujo] ¥ 4o T8 4¥E 5,
E3}+ trophoblaste}o] A& zHgS Tl o]

ZA3th (Burrows et al, 1995). 370<¢] po-
lypeptide chain ©. & A @ laminin& ¥ u] 9] F3
o 83 48L& I Aoz FALE=H, 1989d
Loke 52 A &jo| A o] AEE F3te] AL tro-
phoblast?} laminin-coated surfaceol] Bt} 2 F3h
&= A& B3 vh ¢ o). Fibronectine Arg-Gly-
Asp (RGD) sequenceZ 7}d @iz z o]F

o i
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domain® collagenol} ZAggdt & Fl+ he-
parind] 121 E 2 shte AXEHY E4
st F&Ad ZAgsHA "dh w6
bronectin % %3} trophoblastel A3 A4S 3}
of o]E7}e] ZYPS =& B ol AlX Y o]F
dE F8% H8S gt AEd AXEZ AX
o} ECM3Zte] 432, A2 o4 £/ 58
AE Fdo zAHE AdAZ ALHY  to-
phoblaste] 4] = fibronectindl] &+ 5= &A)7} 24
gt $3 £ 84 (adhesion receptor) F A} ¥ -2
BASgE 27H4 9] $23 % (family) So] 9
v} : integrin, immunoglobulin, cadherin, cell adhe-
sion molecules with lactin-like domains, leucocyte

Actin filamants

aH

cyloptasmic domain

trangmembranairs domain

extrgcelluiar domain

bwte

12-15 nm

Fig. 4. Structure of integrin.

sCUPA——p» tcuPA

[

homing receptors. ©] &% integrino] h$t AF7}
7% 27 o FolA k. ol ao} § subunite]
26 ATAEZ F4%F heterodimeric glycopro-
teino] T} (2E 4). o] =2 laminin, fibronectin, col-
lagen?} 7S ECM @] dist F&AE=2

TNMDMGS‘{!
mmm P
make contact

with basamont
m Bt

Protetysis in tagulated

BN
peotease inhibitors M

Fig. 5. Process of implantation (attachment and
penetration of blastocyst).

LATENT TGF-8 PROSTROMELYSIN

PLASMINOGEN ————————3 PLASMIN — | 4—TTMPs
ACTIVE TGF-8
<4— AP STROMELYSIN
2 TIMPs —p> l
PRO-COLLAGENASE COLLAGENASE
OR OR
PRO-GELATINASE-B GELATINASE-B

¢

TIMPs

DEGRADATION

Fig. 6. Molecular pathways involved in the degradation of ECM. solid arrows; stimulation or activation path-

ways, open arrows; inhibitory pathways.
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trophoblasté} 2+ A ¥ 9] EH ) EA|. o] &
% fibronectin =& A7t A & g3 A Y=o,
B E integrin fibronectin -8 A ¢} FALSF 3
£ 714+ 4% (homologous) @A olt}. In-
tegrin& 2 g A o] RGD sequenceE ¢1 %] 81
ol AsHA €t 4 integrind A Lo} A
%Ajol, AL} ECMAtols] ATl woishu,
MMP9| gk &g 2429 &S 3, Al
¥ 9] o]%&, cytoskeleton®] T4, MEZFY A5 A
2 5 o} LI VTS AT AoE B
o} (Hynes, 1987 ; Tabibzadeh & Babaknia, 1995).

UL &Aoo REElatel s

Ao Fujsh AFUeAtels)  apposition,
adhesion¥} trophoblast®] intrusive penetration®] I}
B AR olFo] Ak o HAL LA o=
o] Qo] AN FAY Aol o] %o} B
o, o)gle] Al AFWe] #E7]9
elell B oA Ago] o]Fo] A F Qe
o]tk (Psychoyos, 1986). o2& Hado] 71 d
EAT ANTYE AZete] receptive window"
2} 31 3k}, "Receptive window 7} ¢ A Q1 %] &= o} 3
B4 A delA YA @ort, 2899 43 F7)
E 71Fo2 g 162198 T W IFF 59 u)
X 7949 Ao FHAG. B AHEF
7d3-oll &= progesterone ¥ 5 1-4U 7 o] A7 "
transfer window"e]] 332 Z 02 Hoju, wuj
5 ofzlo w2l 5 GnRH agonist®] AL-&-f5F-
Fol meh Aol sl 4 U oz A%
t}. o] receptive window"E 9J3A = 223 3H)|
8l 7)% o] dofok shu, o] 2 Qg FE T %9
progesteroned} 3 A39] estrogeno] Fx||3}ed of
. FEY FAVT FAE A8ty wol
olw] A Al BAY AIZE BUE A
oz Az, old wolr} ZAld] BYE 43
Edo] FAAA e o1F HEs 9
93 Q1A gov), A} ¢ wopzae 4
H hCG7} o] 3 715 S AT + g o=
F420h A4 2 68 AL A7 o}ol A hCGS
mRNAZ} 2o, 24 gA9 A7
ofel A} hCG7h EME: Zo] AW Yot
(Lopata & Hay, 1989). = g Weke] #7148 ©
HE NS £8971 99 SUUAD ¢ )
=), o] FAAA AR Al7]ol wfjolrt EA| 3}

HA

3

ol

o AIE BAC B ZA7}E o] UA
99 AR wolrt 47 F4E % 9l
s &4 Q) MEE A B
slobe) 442 AT AFULe FHlE Ho}
7P AU =2str] ARH A=, o
ZH) 7 A ol &= pinopode} |4, BH]7] AF
qgﬂagmqugﬁmeHWﬂ
= wjeprt Al =2EA HE AFRNY
decidualization® Z+-& ®jo}e] 448 93 W3l
£ AEHFow A8 H= Aot

1 HeEfEtA wig

Fe sty WAl A ojv] AU A
9 A F 9] apical surfaceo]| A H# dojdr}. Ap-
ical surface®] A o] 2715 1, Ao xe] ¥H
ol = negative charge® % acid glycoprotein® =
T4 E glycocalyx7t UElHTE o estrogen]
Fgoz AZdAt. 7|2 AFURG A
¥o| v T 1 75T micovilliES & 21 2
719} 7y FolAH, BFE FHoE Wt
A A} B3 microvilliE-2 interdigitationo] &7}
o] ¥ EZ (protrusion)®] FHE]E veEbdTh
©] & pinopods@} &}, pinopods®] £HL S 2E
JEAH ow FZ progesteroned] Qe AHo=
AZtHA ). Pinopods: AFUl EH]EQ en-
docytosis 2 pinocytosisol] e gkt wela FA3
Al A3 Bl EES Xﬂﬂ‘é}"’ 2R A7+
TS F)aL, viotske HEHE IUMAA F
AEZEY) FFE ZFANIE 4FS 3 o] A
e FAF F5-645ER A4HH, ojHf
B 2ol A &EE Ao R Bl oju e 2}
Ul M 9ild A § dAE S

olu] MAE = Tl a o stage-specific protein". 2.
2 ujjopo] B&o o3t} (Aplin et al, 1987)

Fujo] Ao A 23 AFEAHL
2AQ FUHE 3t HE Y BEE F =TT “H
bl Aol UE ATUL e F
(species)ol] wet ThFetA e, o] HA L
FTFHLE YEE Ao Bt olF A7
ot A= 93 decidualizationo] ¥ o)yttt
Decidualization®] & 72 fibroblastic stromal cell&
& Akt AYAE e g AEE WY
A7 Zoln. o] 2FY AXEL 274049
A8 7R, AEZAY] G glycogend} lipidS
ghf3ta, 22 ¢ lysosomeEg 7FAH,

r}r

(o
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rough endoplasmic reticulum& 7} Al ¥ o]t}
T3k o] HEEL 719 57)9) gap junctiond]
gste] AEL ALrt 747 AEA BEA S
AXZZ AEE o|FA 4o gg7 AXdAe
Eo)3 gulA e o] Z71E ], o)L
A TR HEE k= A
ATE wFole voje] JUe 7
%t trophoblaste] A B2 HE A9 23
sto, 9 ujope] A4} dofe BHd
HZRE wols B, ZAld g
A AR-ZHE wjolE B3k, vl 5
A E FF5}, prolactin-like hormone %
T 59 7%e FIse
(Borini & Asch, 1993). & decxduahzatlon-— Z+ALS
£ Wiold] A& 47 E FEE FEE 3

yad

o= Z;G

)L

O

FU

jﬁ He -4 B :io tlo
O ™)
SLooh ook bob ok LR

-

g o g2 AZbY W, AlgoAE AT 49 o)
Aok AT T

2. W3}ErE gis)

239 A steroid T EE, Az},

s Cy-
tokine 52 Z 23 ATE Fyin o|59] W3}
¢ 7159 tiste & ol 7)&d whel g}

Trophoblast®] attachmentt-E] penetrations] o] &2
= BA3L 2rHA 9 2AE AAA do (29
5). A HAZ trophoblaste} z}F Uit A A £
BF ARl dojdrt. g A A wfjo}rt
Agorw Hote TN AAXEE A4
BHIESY &, A gad 239 ¥, v
oo} AE AY §3 & r15e v 3y
ufo}ol| A = PGs, PAF, histamine, LDL receptor-re-
lated protein (LRP) 5-o] £1] % =4, o]#3 &2

££ decidualization Z o}l A F & Higo
ZH G 7|o3te Aoz 8o A4t 2
1A NN AU T F AN F) A= pinopods
7t €834 Hu, ZHAE EW negative
charge7} A4l Avh 5 JAHE TA9
glycocalyx 7|7} ZHAaE o] wjole .‘i‘i]* A3
o] HoEkA @) glycocalyxe] X
charide 2] lectin binding®] 7}k 22 ARl ¥
g7t dejubn, duAEo|A e  stage-specific
protein"o] EH|F T}, Trophoblasty= A I M ¥ ¥
A} closer association (<200 A)2 A&, tro-
phoblast®} 2+ A ¥ 7}l = mature junctional com-
plex7} A ¥ A A E2} trophoblastd] A &=
adhesive glycoproteing] 34 o] o] F o] At} AF

)

‘17:’6 sac-

W uh A 2 o} g ato M= ol substrates®} §°
47} 2@ H 7] A3, Fo]o] tophoblasto]
A& o] substratesst £-EAEo) g ligands7}
WP} o] zo] adhesion TA S E £ integrin,
immunoglobulin, cadherin, CAMs with lactin-like
domains, leucocyte homing receptors T3} 22 A
EFFREAS] xS} AEZL AEg EZ
o] A glol F2E 7%E FAsHA At
ol proteasw]r 2 Z4E A4ste ojg)
At A Ee JAEE A5 Eold
s e Aoz F4gch 98 Aeae

ol 5]+ mouse®] 733~ pentasaccharide?] lacto-N-
fucopentose-1 (LNF-1)o] Z#HE=d, tro-
phectodermol] A} o]of] &3 &7 2AY
= A0 2 Hol LNF-12 3ol & mouses] 7359
= AN B4 229 ez FAAO
(Kimber & Lindenberg, 1990). #jol2 5 {29
collagenaset= A 9] collagend B8l AL
Bolu, wjol2RE H2¥ POt A7 UFE
AL 4 Yy HeFw B} @y Euje)
M| Z 743 (intercellular bridge)ell £43t= type I
collagen®} inner cell masse] <A} 3} fibronectin
2 AL B Z3e Ao FHA

ujjo} o] penetrationo] A]ZEHA trophoblast®
AFUet A EAatele] 7jolA{ Laminin, fi-
bronectin, collagen, proteoglycan®} -2 ECM o9
A3 AELFREAEN e 54 9o
o] 3}4-2 trophoblast®} ECMZte] A%E =&
¥ ooz} wjole] ojFex F oy 4L It
2400 AU A AE 717 %3} B 7
£ 2941 glycoproteind} glycosaminoglycan 2]
2 AFA o] Beisls], o] trophoblaste] o)
F3 250 glo] WA oleh EM2) 2ol 9]
o] uPASH MMPs= 957 98g Fashe),

ol of tissue inhibitor of metalloproteinase (TIMP)\}
plasminogen activator inhibitor (PAI) %3 Z-& #}
TS 3te] ECMS] Eale 23"
t} (Tabibzadeh & Babaknia, 1995) (“1¥ 6).

# £ g trophoblast:= fibronectin, laminin®} -2
ECM 29458 A 2o] AFA3S, sjotrt =
FUete] 246 H% AndA 482 F U=
2 Bk £ AT FAAZAAE S0
ECM g2 & FA4gozA A4S FE

% ox AN #
e
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43S A AUty F6) R A4 o]
BE AL A olsiste AL TEHer B
Y5 A A L Amd glo] Az EHe
AZI7L 2 e Asdn. & £4959 2
ol glof 53] A7 Agelut o] i A
e potential& H7Hgtol glo} A 2E WY
ol LE = AL Ao AREr £F B A
Aa Aol glo] Fil oig v A&F o F
AEe] AR 2 Ao UL AT AP A
LR 719 F gl& Aol ol PR
o} A& H A A7} o] Fo} Aok & Hejrh
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