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Embryonic Development & Its Role for Implantation
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o] A]7]ell blastocoele(E 1)L wf-¢ F3akA
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phectoderm®] M| Alo)of tight junction %43 %}
BH P (Watson & Kidder, 1988). & tro-
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I: Folding mode (a-d: transverse sections; e and f: longitudinal sections). Pig
blastocyst as model. a: Differentiation of mesoderm from the embryonic disc. b:
Delamination of mesoderm, formation of exocoelom. c: Folding of trophectoderm and
mesoderm. d: Closed amnios separated from the chorion (trophectoderm + mesoderm).
Endoderm and mesoderm are building the wall of the yolk sac. e: Allantois, appendix of
the primitive gut, is lined by endoderm and mesoderm. Yolk sac and trophectoderm are’
coming in contact. f: Expanding allantois fusing partly with the chorion, forming the
allanto-chorion.

II: Cavitating mode (primates). g: Proliferating polar trophectoderm and primitive
endoderm differentiating from the embryonic disc. h: Amniotic cavity cavitating in the
ectoderm

Figure 1. Formation of the Extra-Embryonic Membranes.

-228 -



uterine 2
epithelium ML AR

stroma

1- shedding of 2P 2 - pre-contact 3 - Apposition
cellular contacts

blastocyst
origntation

4 - Adhesion™”

5 - penetration of endometrium

EPITHELIOCHORIAL placenta

ENDOTHELIO of HAEMOCHORIAL placenta

The embryonic disc has been arbitrarily localised to the opposite side of
the implantation site. **: this stage represents the ultimate phase of
implantation in the species showing the epitheliochorial placental rype

Figure 2. Different Phases of Implantation.
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2. Inner cell mass(ICM)

1 & g

ICM£ trophectoderm cells] cytoplasmic pro-
jectionsof] 2} EElAo] Qg vlES Ad=
dolglAl H0 transforming growth factor(TGF-f)
9} Z& growth factorse] o3 FFE WA A
(Fleming et al., 1984).

2714 ICM9] A EEL ¢9 A sBgd e
5okg wviol lenticulars X AA wpg & tro-
phectoderm, ¢t & & trophectoderm®] cytoplasmic
projection®l] &j&] &3] MolA Hct A W)
) ¢ (primary endoderm)& Xwjide] THE ICM
oA} 7193l ICMol 4] embryonic disc7} & Al F
i disce] wlztZo] embryonic ectodermo} @},
v Hectoderm)e] M EE-L apical microvillisS
7bA W A ¥ZE junctionsd A gl Fulg
(mesoderm)4] ¥ = embryonic disce] UjZo g X
H ol %3l Al Fc}(Enders et al., 1978).

) 27

EFFY djoks #3F A71D o) wa F
7R 2] groups o 2 B-7 ¥ th(Figure 1)

A A, blastocysts7t FAIZ 4 A Az &
A 5™ foldingo] ]38} exteriorized embryonic disc
9} amnios7} A HD 2 ZAF Aol conceptusZA]
Ad4o] 715d Aol F¥AE blastocyst

stageo]] blastocyst7} 3 Z(expansion)o] Lor}r]
Aol #Ayo] o]FoIA ] inversiond} cavitationd]]
2]5} amnios2} polypoid invasive trophectodermo)
84 ¥ v}, w}e}A extraembryonic membranese] 2t
At & A E = 7 g0l (Michel et al,, 1993).

3. g oAl

FAF 7590 HH ol AFWE com-
pact layeroll R-E# o wWEE7] A8t tro-
phectoderm2  syncytiotrophoblast$}  cytotrophob-
last® B35 31 embryonic disc(ICMdl A} ¥3)=
primitive ectoderm3} endoderm & 2 R3tg o}

FAE 95U wjolrt AFUE & Ag
W EHE AR wjolr) Eoizk 819 At
SAs) BFER L FEz dA ok o] A
71¢] syncytiumo] Hjefo & A 22 lacunae
7+ A5 31 embryonic disct amniotic cavity9}
primitive yolk sace 2 ¥ttt 4 129+
A2 Jacunae} FAHA ] £ lacunae’} A H
3 1 FA1 59 solid trophoblast columne} 7}A &
et} lacunaer Z o} intervillous spacer} = 31
o] 2o 7}A]2 Wl solid trophoblast column<
primary villiz} €} 71 B3 B9)9 AR
o} trophoblastol] 2]} invasion®| ¢ lacunaes} 12
HBo 2 lacunaert HA e Ao g AYAA
53 ¥ arteriole?} spiral artery’= invasion®| &
lacunae¥= spiral artery ¢} 32 g o). A3 28 H)
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Table 1. Comparative Chronology of Gestation

Species Entry into the ZP. Beginning of Lenght of Placentation
uterus shedding Implantation gestation (days)

Mouse 3 (morula) 4 5 20 hemo-chorial
Rat 3-4 (morula) 5 5 22 hemo-chorial
Hamster 25 (8 cells) ? 4 16-19 hemo-chorial
Guinea-pig 35 (8 cells) 6 6 68 hemo-chorial
Rabbit 3 (morula) * 65 31 hemo-chorial
Man 3-4 (morula) ? 5-6 280 hemo-chorial
Cat 5-6 (morula) 11 12-13 63 endothelio-chorial
Cow 4 (16-32 cells) 9-10 19-20 280 epithelio-chorial**
Sheep 4 (16-32 cells) 89 15-16 145 epithelio-chorial**
Horse 5-6 (blastocyst) * 30 330 epithelio-chorial
Pig 2 (4 cells) 6 14 115 epithelio-chorial

Stages expressed in days post-ovulation; ZP: zona pellucida;
*: replacement of the Z.P. by acellular coats; **: presence of syncytial mass
formed by fusion of trophoblastic binucleated cells and uterine cells.

PR and E,R: progesterone and oestradiol receptors.

olo) F o] W3-8} decidual responseE B o} 1
Hjo}ol 4] extraembryonic mesodermo] & 3}
Heuser's membrane?] upzZ-g- E2] %9 body stalk
o et

TS 130 = syncytium?] lacunae’} em-
bryo 2p2-91 2] Bl A}F- U whof &= vbehdth
primitive villio] mesenchymal core7} A4 secon-
dary villiz} Bt}

3 174 ol = secondary villi]] in situ angioge-
nesisol] 2]&te] tertiary villiv} @A H o8 A 1A
S} thotgre] Wef o] A2 th (Koji, 1989)

. =4 2hy

A4 AL LFFURAME Hol7t YA,
blastocysto] ZHd-2 FFAQ FFE BT A}
A4 ZA4deld AF =3} trophectoderm % 2 2]
2ol dejiutbe d#e] B 43 ukge 4
#Fz gokd F gl & Aol

Al
godo] dojubi= Al7]3= speciesol] whet ok

A2 9] 712k 7 F2H3hok(Table 1). 2} species k]
zhol = wre ©Al 9] A4 X Xk rophoblast(%d %
RPN X7 AZUEE A5 A% ¢ 23
&5 9] po]2 HHE 4 glth(Michel et al, 1993).

Iy, 2o 7] DA S species 7H9] =}o]

7} ¢l cH(Figure 2).

1.
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1) Shedding of the zona pellucida

2y A A7 Eo) = B9 ol (zona pellucida)ol]
Aol QA =W, Faje] A uel TPt
S E =AY F3Hhatching)¥ o §lolA 7= a1
ZpZolit wjoto| A U2 G Baj g il o
B35 7] & gk}

2) Pre-contact stage and blastocyst
orientation

Trophoblast®} 2}z Ao Ml E o] HEHL2 op3
o 237 A o8 Eujrt 44 #eE
%= 9l A]7)olt}. AFEe] blastocysty= A Z3E
o] d&glo] 3U7 AFAY AHAA AH2
o] M-B@A hatching(¥-3hF 24§ A =90}

Blastocysti= 2} 2 ghef] 212 o Fuj <] ICM
Zo] AFUutguel ulE BHHA 23 EY
0] S orientationo} & 8} 3 blastocyst7} 2}F <t
o] oly R HIE AYIE A7) HEd
o] A& positioninge] 8} +ch. Euje] orientation}
positioning & Z 5o} S K olnj(Wimsatt, 1975),
o]Z o] ZEEH ujolr} HAoldA X3t}

Blastocyst2] orientation-& 2}3 3ol th¥ em-
bryonic disc®] $}4] o -2} "mesometrial”, "antime-
sometrial" -2 "lateral"g o] A u Alge] A
2. "ateral"o)) &3l

A}gol) 4 £= blastocyst®] positioningo] - 2H4 &
o] Xt TWE FE A F e AT At

3) Attachment stage

Attachment3} 3 & t}A] apposition¥73 3 adhe-

-230-



rat
mouse

macaque

woman

ewe

auropean badger

ferilization implantation
P{ng/ml}E2 {pg/mi } ‘ ‘[L
100 o
754
804l
s0l s0l
404
251
20}
8.
7.1 2504
61200l
5.
&) 104
34 4004
2y 50
.1 %01
254 2504
2042004
154 1504
101 1004
51 504
154
4l
3L 104
24
51
44
N — i S bty ulln oy S udn st W ot wavlier Sl il Sumlh unlbas S ool 3]
A A F
25 .. march (jec.ll
20, 1
151 6041
104 40l
s 20l
(——) progesterone; (---) oestradiol; (*) rescue or reactivation of the
corpus lureumn. Abscissa: time scale by 24 h (month for the badger)
Figare 3. Hormonal Profiles During Early Pregnancy in Different Species.
sion®}4 © & vh}

Apposition©] & avillous blastocyst7} <}z u) =+
297 2F3E 54U FAH 22 blastocyst 9]
extracellular matrix(¢)3F ECM)$} A3 A) ¥ ¢
ECMo] M2 AFstE dAol=z AF A Ho)
oleted Eujol Ealrst slesich Ryl

speciesol] 4 apposition 7|+ trophoblast® ¥ 1

21+ apical microvillie] 747} B¥kEY o]+
ZolA BHlE  steroidse] FFE e
(Psychoyos & Casimiri, 1980).

Adhesion®o] 2 blastocyst2] trophectoderm A %2+
o] ¥ZHog PPzt WAR ¢ AXETY
ECMo] AAH A% B8 4§ o3 A
22 ECME AA4stel A2 3H3E A0l
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E2: nidatory oestrogen, R: oestradiol receptor.
Figure 4. Hormonal Preparation for Nidation in the Rat Endometrium.

2 AF A3 22 blastocystS ] E 5 §lvh A
g9l 7% wophoblaste} 23 A EA}o]d] B3k
MEZAFQ desmosomeso] FHAIEr} app-osed
blastocysty} &gt A3 A £} adhesiong A
ARAZ17] g Wsl B oz WA trophe-cto-
derm¢] ¥ o] microvilli7} A =™ trophect-
oderm®] FHol glycoprotein % trophoblast glue
(oncofetal fibronectin; onfFN)E- A4 3+ A H 9 po-
larity] W3tz 4714 fo E£3 ECM9] &3
2 BF A9 FojstE  proteinase(urckinase-
type plasminogen activators$} metalloproteinase)$}
proteinase inhibitor(plasminogen activator inhibitor;
PAF-1,2)E 2] 5} 4] 9 th(Coutifaris et al., 1991).

4) Endometrial invasion: penetration

A+ hemochorial placentationo] 22 ujo}=
A3 9ol attachmentH R & AY Thgde
penetration A8 A A oF St} penetrationo] T
trophectodermo] X}Fujere] A AE, 7jAH,
71d 2 8§98 58 #5de F4AHS It
blastocyst™" penetrationg 8t AF U=t
adhesion &k A} 7|9l syncytiotrophoblast(¢] 3} STE
ek E FA st of &t 7] A2 ECM9] 5§
Eolmg ST/} Bulghe a4 9ty R}
bttt d&& 7An EaE B3 Eo7t
syncytium®] lacunae7} A8 B o2 APAA &
ok uhebA, STE 2447 5¢ 52 J84e& +
Hlstej ok 31w F A Q] invasionS $]3] growth
factor, angiogenesis factor2} anticlotting factor 5&
gt

AR Ae A(F AWM AMES} conceptusE E

M A decidual reflexaZS FAJ3HA] H T intersti-
tial implantation-§ §+t}(Schlafke & Enders, 1975).
g A28t o+ intrusion, dis-
placement$} fusion 59} 3712 Wye] o}, A
© intrusiono] ¢} @k %, AEE s
Ba]A712] &5 ST9] 7=t} process7t g
Wete] o2 Fo) EAlste FIAEE AlE
3 E0J3 & ST process7} FFAHUA 1
e 3] A%l mRET
fHstEoz 2 %£2<¢ tophoblasts} AT
o} M7 G A 713 vhsh o] DU HF
o] )R A A & RE} a3y, dY¥ME
<} trophoblastic cello] & & A o| syncytium 2. 2
E3EE A0 Hol o] g Wast AE oF
2 ARGSS Yol 487 FAY ALR

A7+s) 31 i th(Allen, 1982).
2.7 H

Trophoblast®} z}-g4ko] A % 2] #H-2 glycopro-
tein(glycocalyx) ©. 2 od QT o} 3 A X 24
9 A& MR wort Aol A
& 53 oo g Fgo] 4A o] FAE
F Qe Aol =A€Y

ujo}l T 9] surface negativity 7442 M X Al
o]e] 7tFo] Fotx: o 44 H2E F IA
%9 trophoblast®] Tl A E-H3 & (cellular
adhesion factors: fibronectin, laminin, cell adhesion
molecule; CAM)3# growth factor, cytokine,
glycoprotein 50| stage-specific expression®] ©]
o] 47 = A & rH(Edelman & Rutishauser, 1981;
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Richoux et al., 1989).

o3} o] wjoke AL WMAFY FAl
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Aguete Agseol Asted A=A £a}
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78%% &)X 11 ) THCunningham et al.,, 1993),
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Figure 5. Evolution of Estradiol and Progesterone
Receptors in Human Endometrium During the Men-
strual Cycle.

species kol Zo]7} G ch(Figure 3). W& A 4
FEA BuE estrogen] surgeE A3 lE A4
&o] Fodte Aog AZEHY FA A By
%= progesterone2 Ao BAdtE ALoR &
g & ¢l t}(Michel et al., 1993).

FAFA] estrogen?] AL rat®} moused] A&
B3] £ 5 3 ¢l 01} rabbit, hamsterS} guinea-
pig B E oA dor Ul A= &
A7) %<t estrogeno] F7}h7b glvk Abgelu
gz}, FgAA SAE Bl F estradiol®] A4
ol ZA Z7tE& Btk 22, FAgd lolA
estradiol HZ# ¢l H&& @3y ¥ AU
o] Pejsty B3E dorA FEa e
2ol vha) 20 o 2w AR 4 gl

3+ progesteroneS A2l ZE speciesof A &
A 1 EE YRR 3 FA7] 27 £4]
H+ estrogenk =3 FFe]  progesterone/es-
tradiol ratio® FA317] A3 4£F EAjsoF 2
Aoz AzhEa it ,

) 519 speciesoll A 2HF W A X1 A AE,
AHNEYES YA S2EY g 7] o2 9
€& B IthMartel & Psychoyos 1980).

Rato] A 3= 8471 9] progesteroneo] 5 7} ¢
&g gg e ch(Figure 4).

Z A0 A X EHY estradiol -8 A (receptor)
FAL st vid, 7] Z A X 9 glandsoll A &
estradiol 4=-& 2] & A-& 248} 1L estradiols} §7)
predecidual celle) &2} 8 f-uretu}.

Abako] 7L nllgt A A estrogen) surgeE )
Z7]% ¢} estradiol?} progesterone?] 8- A4
o] synchronousd}x] @7 HrHFigure 5). a|&F
&7 71 % <t progesterone s} 2402 &A= A
A Z4AE Holy olg g o] A #d
Aoz AzE}

hatch
OVUM development ~—————— Dlastocyst +b!aaslt%c?gz
T
4 j L _lhatching blastocysty ; hatched blastocyst
fertilizaton |—————F—————g—————T—=IT1
ovutation signais L_____,_‘ @ : i @
4 1 1/ | v 1 T
I receptive refractory
ENDOMETRIUM neutral phase i ohase ohase

Figure 6. Model of the Implantation Window in a Strict Uterine Receptivity(Muridae).
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2. Embryonic signals

A4H7] ARE wole BAY QYHES
signals"(A1 Z)& Blc} oj#g AFEE ph-
telet activating factor(PAF), histamine, prostagla-
ndins#} 7]€} glycoproteins Fo] glonf o] Ho)
g A B =A = PIx gt

A oA estrogeno] FH]EA] ¢k specieso]]

I
i
i
1

K = Implantation threshold.
Figure 7, Model of Implantation Based on The
Quantitative Product of Uterine Receptivity(U) and
Blastocyst Viability(B) (Primates).

A dolol] A ZHAFA] estrogeng ¥8|E = 3k
I b}, 2 E speciesoll A ZFAFA] estrogend] §E
o] 28 H 2L ol catechol-estrogeno] o
gl B o E 9l th(Dey & Johnson, 1986).

Species ZHol 714 9] Zolv JYAA W, wiole
g3 75 AR $E38 §587) A o
ul 24 Ao FAr5E A3ATE fAAE
HuE Ao g#Aa Yok

BRAFAME 2AFs7) oW 97 22249
o] ¥ S progesteroneX]| 7} F7}8te AAL
B o]uj(Psychoyos & Casimiri, 1980), 9ko]] A+ 2}
2} o] # o} trophoblast protein-1(oTP-1)0] EulH &=
o ol AFuUEre] FALSEZY PGF. &
AAFozA FA oS dFse 985 &
tH(Godkin et al., 1984).

AL A& ofot Hl&d EF o] gEOTE
B3 gley, 6-8 cell zygote7} hCGE A T2
A ZA wARE 2 sl g
(Hearn et al., 1991).

A71e wiel o] o7 FHe] T2EF gy
Z Z-0] embryonic signalE 4] WolES X1 glo
o o]Eo] embryonic signal® UFHHY F
A wjele A A, B oleof sta, o]Ed o
g FAE AR FAAdol AgHe ok &

HOST RESISTANCE

GRAFT DESTRUCTION

/
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PERIPHERAL LYMPHOCYTES
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INNATE
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CYTOTOXIC T CELL
/

(D) + ANTIGEN
t DELAYED
T HELPER HYPERSENSITIVITY
@ T CELL
T SUPPRESSOR

t

+ ANTIGEN
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’ APC = antigen presenting ceil
T thymus derived
B8 =Dbone marrow derived
L= interfoukin

IFN = interferon

MQS =macrophage

NK= natural killer cell

b ASGM1 ®

NC = naturai cytotoxic cefl

LAK = lymphokine-activated killer cell

Figure 8. Immunological Defense System of the Human.
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1) Setroids

Steroid$t41 2] key enzyme$l hydroxysteroid
dehydrogenase7} ZHAMA  wiololA HEHHA
(Dickmann, 1976; Wu & Lin, 1982), vjo}7} &4}
o] BR3F steroidE AAZE FAITUE= AL
A H Ak

Blastocyst& anti-estrogens} v sl A9 3}
A&l s #EAEUS blastocyst] A pro-
gesterone®] ThALZF AojdthE o] B uE et
(Sengupta et al.,, 1981; Wu, 1987). = blastocyst 2}
Ao A A steroids7t = 3 AUl o
3 FEEAR Zgeto 2o gosidn A
ZE 32 gl

2) Histamine

Mouse®] ¥ o}+= histidine ©. & €] histamine-S
FAE + Ao o0l 4§24 wAN A
T 9] prostaglandinT A S AT F S0
B ¥ 9 cHDey & Johnson, 1980). 121}, mice
9} rabbitso] A] histamineo] decidualization-& £-%
g 4= ¢ .o (Humphrey & Martin, 1968; Hoff-
man et al,, 1977), mice®] 9 & =29 2]3t
decidual cell responseX progesterone-dependentd}
9 th(Finn & Hinchliffe, 1964).

# T histaminergic H-2 receptors7} 7t & A3
rat9] braino|A] ornithine decarboxylaseZ &4 3}
Az} o] & &) o] (Rodriguez et al., 1988) histamine
o] polyamine$}4 & p=3te] ZAade] #old R
o7 y7ET gt

3) Prostaglandins

Murine blastocystol] A prostaglandins g4l o] &
HEgen Prostaglandin E,7} Fujel X3l
(hatching) 2! 4 o T8 48S I Aoz
B33 §ltH(Kennedy, 1983). -1}, AFZ et
ol A £u] =& prostaglandin®] 28 7}54 & wl
A ¢ gonz o yg A7+ dasich

4) Stage-specific proteins

Mice®] blastocysty= ZtAbA  m )}k
glycoproteing- §HAd, £ujste oz oA gl
Uh(Fishel & Surani, 1980). 54 4 ¥ wjo}9} 1)
wate] 4 59 @ wlol 22714 FH7H #
2 @A 8] glycosylated protein)& -]
FHTH(Nieder et al, 1987). o] 213¢] ©ujd &
A 4 F& A e 9 v)A AR

¥ growth factors(¢f, TGF)Z <aixzm it}

(Rizzino, 1985).

5) Ovum factor

Ay g A EHEHE AT 199
& DAL early pregnancy factor(EPF)2l ek
(Cavanagh, 1984). 4 & A2 Wil vehr]
ARl A&HeZ FAHEHT| A5 ovum fac-
tor® "o 2 3t} ovum factor7} E8A 3 A}
o A7 23& AN o= AzaT
(Morton, 1984).

6) Embryo-derived platelet-activating factor

g AET AERHOE S43E | UAE
bt SR gR5gA 571 2 4588E
< © 71t} (Hanahan & Kumar, 1987).

o]+ 1985 O'Neillo] 9]3] &7 mouse em-
bryool] A} Fulge] W zlom o] F AlgdA R
2 74 %9 E ArHONeill, 1985). =4 F &
AZE Qe Z2ga wfjote A EH|Eo] Ao #
<} 8} maternal recognition of pregnancy & % A 8}
o 94 Aol 2% 4-E FTHONeill et al,
1989).

o] autocrine actions© 2 A} ZA+A wjo}9] o
A 2 AXE S S A4S 2 "ol AEY
Z71E X3 (Ryan et al,, 1988), paracrine ac-
tions © ¥ A] = platelet HE] Q% Y& ¥ §
3to] ulole] attachment®} outgrowth L serum}
platelet-derived proteins®] extravasationg -f-%&}
™ (Bryson, 1964; O'Neill, 1986) maternal throm-
bocytopenia X 2}F 92| prostaglandin(PGE,)§
A AZ 5oz BAe 44l AgE FET
THO'Neill, 1985).

7) Ovine and Bovine trophoblast protein-1

Ovine trophoblast protein-1{0TP-1)}2 sheep<]
blastocystel] 4] xS wA" Ex3F 17,000-18,
0002] WA E  trophectodermal layer®] tro-
phoblastol] A 14l 1392147 Hz Fujgact
(Martal et al, 1979). Z-&7]A& ARZFUete
PGF,.(luteolysin)®H| & < A} &} rescue of corpus
luteums] 158 S1A|EH o] H-2DMH-2Ke)
¥ &S S oA A g ARNEE
AA e A g #goste ATHHY &
Wz 2y] 52 53 tHGodkin et al., 1982).

©].%. Bovine trophoblast protein-1(bTP-1)0] A}
3 EZZE cowellX TAH U rHHelmer et al,
1987).

Ag M e ol 7R FHE bk glav, AR
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A E hCGEY] ol de] Aol $H-& A7A
71e EZo] ¥uld Zleg AZHz ik

8) Chorionic gonadotropin(CG)

At ] BS FARAF 7997 FAaol Huy A4
F 2-3Y(FA 9128 F)0] Aol Txy Ao A
hCG(human chorionic gonadotropin)®} 7 &o] 7}
53l cH(Lenton & Woodward, 1988).

a2, HZ ZA4A sjetel M hCGrE 4]
g2oe 2 A4 =59z 7] 2uzie] o)n
hCG7} &5 W B-subunit®] 7 $& 6-841 7]
ME 225 3 ¢l rh(Dimitriadou, et al., 1992).

3. Uterine receptivity

2ol trophoblaste} 788 Sl 23U
o) Ax 38 58 FAE B3 ojFojdrh
AF WS A steroide] FA 8o A H pro-
grammeo] W} F4, #3hEu QJile] HA &
= 7% cell deathy7} Uojrti, Wkl blastocysto)
o) Yolu@ MZe Aol R37} AR
o} decidual tissue7} & A €t}

ujolo} zpg U EtAtolof ol A5t mEHY
aeht FAEZ] A, Tl 2] 5P ew
3EE e 2T O FARM AY5eAAE
Al AT A7 gl AR R sjolddol
7hsshy g ol glol® AgulEhe] Al
A WF FX7) 7he3tohe Aol H{Michel et al,
1993).

FEA YA blastocyst7} AT A X at-
tachmentd= ST ADTi7F EAVTE A
£ 4A FHYe} ol sk "irhplantation window" 2]
Ad2 718 3 Adusr A g
o] H-3-717} A7 blastocyst®] attachment?} E-7}
3 Atk Fojv). E-8-7]= progesterone?] %
& ¥+ inhibitory proteins$HAd 3} -F-ghalch. Ab
#e] blastocysts YR F7] 2023 Atold at-
tachment”} 7} 8} t}H(Rogers & Murphy, 1989).

AEAHo® 43 BEE F /A 7H4 o] Al
AlE 4 9J th(Michel et al., 1993).

A= muridee A wfol-2 A7) syn-
chronizatione] 4Z 3t Z 9= "implantation win-
dow"7} wj-9- Zr}(Figure 6). FH A4 trophoblast
o 4EYT A3 AlqualitAtol o) A
& & dAse] B4 FEo|dME o)
7H5 % 73-9-olth(d, primates)(Figure 7).

4. Decidual reaction

"Decidualization"o) g 2.4¢] AFUWHOE 3§}
o F ulole] AL FA HEste PEeg 7
AZo] gl fibroblastE 9] F23 g Wit
F¥HE W gap junctiondl] &]dte] o] Al E et A
o] Z1FAEY] NEZ At 77 AHA
&2 o] solid massE & A §FtH(Michel et al., 1993).
o] g W3l Hlo} o WA YEhr] A F
st A AZHe R sgHm AMgdAE &
4 5 o] Arjol dZAHE)

IE2EY =528 ATUHG dotdA Bile
A3 o}l t}ekgl }=*(scraping, pinching, elec-
tric shocks, intrauterine instillations of oil, CO,,
prostaglandins 5) ol &J S} A E decidual reactiono)
ol % itk o] 21 initiator'= W T F k2
o Al ¥ulE estrogene] Aoz AT E
of BN Y o A A4E 79 8
#5334 e FHE 7HA2TH(Lleroy & Lejeune,
1981).

Decidualization?] 712 oigF 2 4371 ¢
gor} o}r R &t wjolo A decidual reac-
tiong FE37] $18 RF EFE EHlEs
Ao g @A Jon old AdHE A=
estrogen, histamine, prostaglandins(PGE,,PGF,.), leu-
kotrienes, platelet-activating factor(PAF), early preg-
nancy factor(EPF), plasminogen activator, transform-
ing growth factor-3(TGF-f) o] 3 ti(Kennedy et
al., 1989).

Decidual reaction> d @ F 314 o] Mz}, MEF
2] 9 B3lZ Zulsl2 g histamine, leukotrienes
3} PAF %o] daFHge wze stHen
prostaglandins-> ¥ #5343 2 decidual cell®] A
A3 FEEs Aoz deA gk

Aol = decidual cello] VAF7] T
spiral arterioles5:¢j ol 4] v}ElLbe] ©}E species9f
g3 A9 estrogen-progesterone®} $lo] ok
%t decidual reactiono] AUold 4 ¢l th(Michel et
al., 1993).

Decidual cell-& glycogens} lipid7} FH3}] wj
ol Wag HYE FHIH F9 EF to-
phoblast7} H-&31X] FEF wWolgte] A4S &
Fate] & Z7]9 wjolrt mAS] IgG, mi-
croorganism¥} immunccompetent cell F =& H
A @ Azt
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HAEZH 05 decidual reaction® § B %A 3F)
of Apguiuke] AFAHSd diY 48 AN
o F 3o

5. H 7| X (Figure 8)

A 2]g dijoje] AR 71AE A}
£ F 7HA 7bsg 7Hdol AAEH gtk & )
of 2222 WA HE& 2 HW g B
ol suppressor cells®] 7]% 0] A8 drieE A
o] th(Waer et al., 1988; Kolb et al., 1984).

AANA B4 AFS W Wge g
peri-implantation phases} 5% 7Fe] post-im-
plantation phase’} T}=2t} 1 3o Al Ao E
of A VAW FAIT Ao Az
1t

1) Peri-implantation phase

Innate immune system Q. 3 F oo} wjo}Al
¢} 7+ primitive cell & #<18}a Fo) ¥R
FA ¥, effector cell®% macrophage, natural
killer(NK) cell, natural cytotoxic(NC) cell 5o &2
ol 52 T A 2ol glo] AF

o] oi3dlr] g wjele] WHEOZ tro-
phoblast 2}#] 7} insusceptible3] 2] ] 2 4] 2] adap-
tive immune system¥} innate immune system3 &
F A A 71K (Croy et al, 1984), AF A= o)
Al71e] H19 gene product7t FAAE o] Rl B
GAE JAANTI= ez GA K (Brierdey
& Clark, 1987). T8k XA ol] suppressor cell2)
Ve& BASATE Abgre] Habd g
o] 4] large non-specific suppressor cello] & =] 31
91t} (Daya et al., 1985).

2) Post-implantation phase

i

Extraembryonic fetal tissue’} maternal tissue®}
24 HF3sh= A71Z trophoblaste] o] FA
7} Atk AANAE= 4 A7 ophoblastol A
major histocompatibility complex(MHC) class -G
gde] THEEW class 0 MHCEHY-S 4172t
T XE8EA Fevh 222 chass G 3¢9
CTL(cytotoxic T-lymphocyte)e] F24 L #5317
Heh(Hsi et al, 1984; Eliis et al., 1986).

sobe] ol PHoZ e TE AL A
& & 3tk % 7?1 wophoblastE WHEo] Bjo}
d AU A A EE A A3 Trophoblast cell
A A cyolytic actionS QA= EAES AA3
o] XA 9] effector cell(CTL, antibody-dependent K

cell, NK cell, LAK)9] &7 tjggete Aojrt
{Chaouat, 1987; Bennett et al., 1988; Clark et al,
1986).

T3 A3 2ol suppressor cellé] 2@ S 5
sto] FAA71o B2 9 large granulated cell
(LGC)e] AFui=e] &H(CDs6olzte ZHE
cell adhesion moleculeS AA)3t= ALZ Kol
2k 4= glt}. deciduacl macrophages} lymphocyte<]
%8-& WAse] delayed type hypersensitivity
(cellular immunity)Z ¢ A8k}t XA)2] blocking
antibody HA & Frate] 2A 7o ¥9 &
A F8A9 28 5L wophoblaste] TR A3}
Aol 27 B LA dshvol o FAL
838 % 917 52 wophoblaste] 43¢ 5713}
= growth promoting cytokine2] Al o2 x}F
ot z Ao suppressor cellS RSt #jolE B
b 4EE dddrh

IV. ZAte| Al
1. Bjo}e] o4t

Aol &gu7] A Hoke] GAA ol4)
9] Wl & = 20.6%0°] th(Leridon, 1977). o] 2 3k G A4
A ol4e] gl Hoks B35 ol W) 53
QG A Bots AAH R Fgsto] HE 2

DS Qdalem A s 25 olule] &

Abd = gl o] ASE FAA f-2Hoccult
abortion)o} &l $hu}, GA4A o]ite] = Hlold
A7} A A R PAle] fHHLE A
AT, A 8 A4l A B RdwY
(natural screening)%}o] S0} F 0.5%%F g4 A
o4& veb it o] g} 2ol FAA ol Holrt
A & Tkl ATWes Ao s VA
o) gsted = 22t I Al(decidual necrosis)Z |
stxae g9 % EH 71s A oA Ho
A% AFFEL 9od)E Ao APsn 9
tH(Boue et al., 1975).

2 A dACA mEEe 37kA F 8 ol
2 gamete (especially oocyte) abnormality, ab-
normal fertilization$} inadequate environmental con-
diions S0 0w o5& EFHoT FL A
= Buso) tehg 5 gl

2. X32| ojat

oA o ARA Y $-9E Aol
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o e WA AR Fele 2E7 o
9l o} Ao 2l 24F9 dale] 8 e
H oF 1%E B 15 3 gt (Levasseur, 1983). T 3
9 A 3@ N AgEe A9t 2oy ¢
U4& & REY 715§ 8002 genital tracte]
TFZ23 o], FAte o] W 7ske] Al F¢
<€ £33t} 71E trophoblaste] M4 2 o
T4 blastocystel] 3t FE&H] Frts #H
< Aoz A

Y0 i ot

V.2 &

e AHo e A8 AT dole} =}
STl Fe] whgo g o] Fo Xt

meta Hgg olsfisteld sjole] Uy #A
R wjo}rt FAA] FEE ok st AAAHA BA,
Z djots} AFxAFY] HE, @ d4, A
Wt 22 g g 2R AFAA Q] ¥ S
g olsf 7t E a3t

Hjolel] ] A4 o]} Fo] TWHEHE A A%
g signal2 AU eHE MEAZ = glon ZF
Aoz ZA4ge] A E 7t oA At

23 A o o] wlole 2229 FAA
AL FId AUl wizE dod
B oolyel, 3 BAS] HYr|HoR Ry AA
EEHIY TYE #ATA HBE AFA] X3
Hiols XA = H "t
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