BlpEEAEk i 6% - 5358 - 1983
Ewha Med. J. Vol. 6, No. 3, 1983

ol shol pufsta o shojst
% ==} &

=ABSTRACT =

Aoz e} (Long and Evans, 1922), 5|54 ( Lo-

Ultrastructural and Cytochemical Studies on the Uterine
Endometrial Cells of Rat at Preimplantation Stage

Sung Rye Kim
College of Medicine, Ewha Womans University

The present investigation has been undertaken to understand the mechanism of
implantation process, by demonstrating the role of ovarian steroids in the diffe-
rentiation of uterine endometrium for implantation.

We observed that the phosphatase activities seem to be dependent upon the
ovarian steroids ; that is the activity showed higher level in progesterone trea-
ted group than in estradiol treated one, and the highest activity was found in
the group treated with both estradiol and progesterone.

The differentiation of the uterine endometrial tissue seemed to be closely rela-
ted to ovarian steroid hormones; estradiol seemed to effect on the differentiation
of the luminal and glandular cell and progesterone on the formation of collagen
fiber of the stromal cells, thereby inducing decidualization.

Ovarian steroids might stimulate phosphatase synthesis thereby inducing diffe-
rentiation of luminal and glandular tissues and then development of the uterine
stromal cell for triggering decidualization in pregnant rats.
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Astel HastA 2= ARk & ATtz

e F3s 27 wote WA Fx ZL Fule] gl

2w, B3 wolrt AZTWutzA FH4A4L sy st

o wWolol Wz A atelel ol4lo] W4A o] (Psy-

choyos, 1967 ; DeFeo, 1967; Finn and Martin, 1972),
ozl ql4el AL ATH B s A (Squi-
re, et al., 1972; Kao, et al, 1981)ojgts ZAH =3

ek gk ATl oL WEaE s T EE

g QA = m Qo] ¢z et (Yochim and De-
Feo, 1963 ; Cook and Hunter, 1978). 4 T 2E2

WA S e weh, = A4 dAVIEd SR

Hulzt choks] A v olEe Alxdg Ad 242 in-
ducer & & repressor . Z83lm Yt Ao

A 3z gk (Jacob, and Monod, 1961). =28 v} 7 =&

717l Flslel= B Al uirl A givh ATuErx

g ATHF AsAx, ATALGAAZ, P1AAZF

o=l el Azz 7489 g8 A TxeolH

2 2F% 44 estrogen, progesteron o F F =2.Fo]
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=
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Z 2R &% ATy 2A 30 fFEIAE T
e 4L g FAAR Ho Yk =2¢ d4id

A gAustel A AFell A& phosphatase o] 2
| = 5713 "ot subsn, oju 49 Wzl
welgrol o Alzel wlAbAge] wislrl geojudrie
Aol B3 (Bronson, et al., 1966) = gtk WA F7|
w2} alkaline phosphatase 2] 4=k 23 w3
% Jehed 55 WA ACe B sl e ATHG
ARALG A4 MENA 2 A= ath qH 2
7l QA7 = A4S A% Eshabge] &t
Aol vbm g ATtz A (decidual tissue) ol 4] &
Aol FrsH, FAldl wz F4x Frlsiez al
kaline phosphatase = decidualization 9] index{ Fi-
nn and MacLaren, 19%67 ), 3.2 HAPAAd F
B3k Il glow @ o] marker enzyme ( Mann-
ing, et al., 1969 ; Aitken, 1977) ojz}z gtk 28
v ol #4x] AE ] alkaline phosphatase ¢ 7%
£ &Fse 3 o9 SAd B AL A &
#HA 9z ¥k ek F4A4A wd-o zona pellucida
7t 3 Hojoput AWtz ARFH Foig F 3l
o AT Ao o] AT &5l 24 ( zona-lytic
factor ) 7} &A1& zlo]el: 43 ¥ 3 (Orsini and Me-
Laren, 1967 ; McLaren, 1970 ; Mintz, 1971) &} 313
o AT A4l 23 ¢ acid hydrolase 7} & g v}
= 1 3 (Christie, 1967 ; Denker, 1972 ; Kirchner,

1972) 5o} it} Mintz (1970) = zona pellucida
Z 233l 847} proteolytic enzyme d Zojelm
stgom o]zx-e implantation initiating factor 7}
HAolzglw stgrh ds Surani (1975) & A 4
o 8} &=}5.2 o] lysis factor 7} estrogen depen-
dent 2} 3 ¥3]3z 9k (Joshi, Yaron and Lindner,
1970 ; Joshi and Murray, 1974 ; Joshi and Rosen-
feld, 1976) =3} Smith o} Wilson (1971) & o] A S
o] lysosomal enzymeo]glm 5¢ o™, Sloane(1980)
< &r AlA g AHY AFTEAAx
apparatus o] w3}l lysosomal acid hydrolase(acid
phosphatase) o] g4143} 9} WA g WA 7t b i
E3tg vt 2ol 5 (Kim, 1980 ;. Kim, et al, 1980) =
ol®} Fo| AF7ld whE AFTudel v o F4o
AFFWut 24 o) phosphatase ZAztel A, ada
GdA2AAF d4B 2R Hed B2 AT etz A g
phosphatase 24 & 24kgt # gvt. 28z 2 o
T decidualization ¢} marker enzyme 9l alkaline
'phosphatase ¢} #4le] initiating factor & 923 ac-
id phosphatase 2| #H4lo] U4 HEF S=EAYF
o o8 £7] LAZIZEEG FH Y AFzA oA o
i HeestE: Axserd Whier Hdidln obe
2l zAAze vATEE BITFo2A AT2H
#4298 #3H(decidualization) F 7HEsta ol 2
A EFFY A7 2E THE AL BHoz P4

3 oh

lysosomal

3 e dHsl zAsblA A5 2A4Y (AF
200 £20 9) " A<g oA 8% (Sprague - Dawley)
gl

OEETPE:
4% @3 AAE 4450 9 A% FA
A7 e obd, A¥elA At DR o %

A4 1 9 (Day 1) = 35
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@ Estrogen =+ (E)

@ Progesterone = =} (P)

® z=zd Y HdUZ(E+P)

@ g+ (vehicle) 2 A 73k AL F (V)

3. Aday
: 2l 4l4] 2 44| sodium thiopental { Abb-

SAH(10mg) shed WA A1 ALE, W EF

FE3a s A BT

)
-

2) kas e A dAlA 2 dell daAAF 21

ul = 2}

SESd § glass

(endometrium)ul-g 725
blender (pyrex) & homogenate & =-E3 °]& 600
gol4 1087k (4°C) |48 A%, 454E 01

M Tris-Maleate k5o 0 2 4 (1:5) sto] FHe

el A 2T

A-gsh e,

@ 72 AY7 ATtz Eg e 6| A F2 %
F4E5e 45T ARAG1F oz BLHA Asel 2
FzA8 2% glutaraldehyde ¢+ 132mM Sucrose

283 0.9mM CaCl, & 3§38 75mM cacodylate
o (pH 74) o2 A A skddel (4°C) .

of £AF 2 A Fol 17p-estradiol (1 xg/ A=) 4) Phosphatase 2| #4154 : Davies(1934):= phos-
3} progesterone (2mg/ A ) & A4 ©@E Z2 F phoric acid esters & Tz oz 423 A7 E
iate] W T2 w247k A o2 3 F SEFA phosphatase 2 # 3 Axd] wie} 44 T2 gz=4
stg vl 17 f—estradiol 31  progesterone .2  ethylal- phosphatase & F23lgth aemz 2 A=
cohol = &3 4171 % sesame oile] Hgvh dHzF FAES 77 pHst ohz db-gd (pH 5.9) o 4 ub
& Sal ol vk A=sgith SR 3] A4, SoEA Bedd4 SHHE
D ARAM ALY T 5ot RS ojgsy  LEEF A AN, dAA4 phosphateses] Y=
1YY AYE 38 VAT AYA 2 Ar = HAH
Eohed ol myvh wiA 4 A"y #AFe et 2 Al glojA dhgde) &Hx pHi Fernley
her 2 v}tz FEAFL & S35}e] ice-cold saline (1971) ¢} Hollander (1971) &} %42 =g t}l phos
o8 AR F3H2] A4 AEY R4, EAS AA phatase ©] 34 .2 Ernst (1972 a, b) o] 9} &< o5ty
g F AT FAE Pz, AFTHYE flushing out 23 sgck & zA W9 E4F P-nitrophenol ph
A7 g, oS SAd wel 247 Ze A8 osphatase (P— NPP) 7} §Hfr5 db-3-9at 2r-&414 &
® AFudzAel phosphatsse FHEHE #l  ®=t P-nitrophenol (P-NP) 2| FHEF 273
MNAE AFL AA T, AAD 2ml & 001M  Tris o 549 gdxz gk
-Maleate $}5< (containing 0.02M MgCl, , pH7Y) ALzAe el 1ml & Zz pH 7 5,949 ut
Table 1. Design of experimental group
Experimental group Treatment and sacrifice (S)
Pregnant day Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
1) Control : Intact (S) {S)
Ovariectomy (OVX) OVX. (S) {(S)
2) Treated : OVX. 4+Estradiol (E) OVX. + E (S)
OVX. + E E E — (S)
OVX. +Progesterone (P) OVX. + P (S)
OVX. + P P P — (S)
OVX. +Estradiol and OVX. + E& P (S)
progesterone (E + P) OVX. + E &P E&P E&P — (S)
OVX. + Vehicle (V) OVX. +V (S)
OVX. + V v v — (S)
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2o [ Tris-Maleate (100mM ), P-NPP (50mM),
MgCl, (10mM ), KC1{10mM) ] 1mld] 7tsted 37 ¢
o4 20 ¥zt ub-gAlZ ol g AF5E 75 %7t He
TCA gH-2 4 Soz4 A= Az x, 2.5mle Tris

(I1M) 8o o 2 At ]9l ]2, Spectrophotometer

(Baush & Lomb Co. Model No, 20) = s}z 405

nm o4 & 3}g om olu] standard 2= P- nitro-
phenal (Sigma ) & Ahgstivh abs wea x e
Lowry (1951) 8t¥}-2 ®lglg o™ o]lw] standard 2=
bovine serum albumin (BSA, Sigma) 2 4-&3}4h
7+ phosphatase ¢] 24 5% pmole/ug protein/
min o & el gk

5) AAZT2N A XY vla T2 A3 5mM  cacody
late 9t (pH 7.4) W] 2% glutaraldehyde = 2
Az Aol 3 A7 ATxAL 22 gEdow 2
WA ®, 2 gFdd 1% 0s0, 3 6087 F
Rstge} (4C). 283z 24 S5+ 24 4L
% ethanol series (50 %, 70 %, 80 %, 90 % ) = ==t
253tz (4 C), 2 FEHE 226l 4 ethanol 95 %,
1009% & A ethanol 3} propylene oxide 7} =7t
1:13 = 2343 100% propylene oxided] 60
54 "4 & o} i) propylene oxide ¢} Epon 812
7t 1:12 % Egde) 12 A7} (over night) 54
713 25 Epon 812 &3l =Tujstd Z3ch

o] A]2 EL ultramicrotome (LKB. Model 1) o2
lym S 2 etk 1% toluidine blue & 4 5o
Fad e A shell A AR E AAkm 2 7Y 5 600
~T00A F7 9 2uHo g @el T2 grid (300 me
sh) ol ¢ 3, uranyl acetate 9} lead nitrate 2 o] &
g A5t AxlEn] A (ARL Corinth 500) o g2 =33}
Ak

=} o}

1. Phosphatase 2] g4 x5
1) d4AA 2L M F
qAA 2 ol FAE AAStn F EZ2EE A4 E
2 FAel At 4¥F9 phosphatase o] FA=E
AANAE, G&AAYAT, AT W=
At dae 526, FAYATIY vmAle
a8 14, zE3 ol AeFate vlaxle 28 264 34

44.

YaAAZ 4] 2RSS wY Fakska 24 A7)

A5 AETe Y4 A3Y(Day3) o Ax, 283 3
FAtsla 48 A7 % Al AHEL 94l A6
1< ek

(Day 6) o A3} ¥l a3

1) 9414 3 U(Day 3)
B e ekt A 49T BIE Y

ole ¢ld] u]3)] V]'/‘Z‘l]ﬂ‘?‘ol]"lv—- 4.71umole o}z &uj
¥ Fol Al 488 ymole o[l A, o] ¥ AHFE A
4l FH4E L 10008 B2 o wmAz 65
% e 5= ¢k Estradiol HzToldx S4x
7t 4.79 ymole 7 H] a# 7} 66 =7t = progeste
rone X #]¢eo] A= &4 57 6.07 pmole = =] o] 4
2 daze 84t EHglm, o] F S2E FadAg
Fol e #4271 6.42 ymole = 7w w7 894
olzm Yeb (& 2, =29 1),

£l 2] dzF9 phosphatase2 Z 4% (4.88
mole) 2 7|5z 100 o2 L+ estradiol=]=]F (4.
79 pmole) | A= W mA] 7 98o] He o] FEEo
4L & 4 ¢lgvh Progesterone A ¥ 7 (6.07 y mo-
le)dll e a7t 1242, F 328 34 AT
(6.42 pmole) Al A= vl m= 7t 1322 o] &wjxz
Had iobs Z4E7 $749 A% 229 S Ydgdt
(22, 29 2).

dzreld ubgf oA o AT T4 B x
+ 148 ymole ld], J4£AAFANAE 1.29 gy mole
ol el 4 =z vjaRlyE 872 Folxm gev, es-
tradiol A ] Fel 4= E49 4 =7} 1.98 ymole &
2 HlaxE 1347 Hn
2.08 pmoleg] 1412 Felozs gtk z# pH
7 & gl s 7 o] F kA L2EE Bl
Aelstd FA =5 0.9 ymolez yrolxlm  ajel4
2 dlax s 6l AvkA Yech(E 2, 28 1).

Sl A 2 2FY #FA4E(0.59 pmole) & s &H
100 o2 3 -&u] estradiol 2] 2] F (1.98 ymole o) 4 =
dzx7e 35 Friske 248 Rolm glew pro-
gesterone ] ] F (2.08 ymole) sl A= 3.5} HE=
4L RAFq gtk F = FAAHZ(0.90y
mole)oil*i-t« wmxlsk 153 02 Srbetm Yrh o]
A& gl A A4LdAFES vlag S dx
ot Fa(61) stz oy oA LAARE HLEL
1.5 Svtstn Yok (22, 292).

progesterone 3| @l 4=

2) 2414 6 2 (Day 6)
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Table 2. The effect of ovarian hormones on the phosphatase activity (Mean gmole/ yg protein/min +

S.E.) in the uterine endometrium of pregnant rats

Group Day 3 Day6
pHb5 pH9 pH5 pH 9
Intact 7.23 +1.24 1.48 + 0.33 4.89+0.76 1.31 + 0.4
Ovariectomized : None 4.71 +0.61 1.29 + 0.21 3.69 x£0.11 0.67 + 0.30
: Vehicle 4.88 + 0.98 0.59 + 0.13 3.58 +0.52 0.84 + 0.18
: 17 8 —estradiol 4.79 £+ 0.68 1.98 + 0.69 5.06 +0.12 1.29 + 0.23
: Progesterone 6.07 +0.45 2.08 + 0.68 6.35 +0.52 1.75 + 0.21
:17 B —estradiol and 6.42 + 0.61 0.90 + 0.11 8.98 +0.53 1.02 + 0.31
progesterone
ok [ Acid  medium
E oL - Alkaline medium —}
5 Day 3 | Day 6
g s -
s 1
|
2 7t |
s % |
g e & |
= i
z st :
s 1
‘5 I
© 4+ 1
g |
E 1
K] 3r '
o |
2 i
& 2 '
1
{
1k 1
. i
! i
- 1
fntact None A E P E+P Intact None Vv E P E+P

Fig. 1. Histogram showing the effects of ovarian steroids on the phosphatase activity.
V : vehicle, E : estradial,

AR A A bt Bao BHEE 2w

YAFAA Eae BHEE 489 ymo

M oo
o

Foll A= 3.69 ymole & zZH4Askm glon

H
o

w0,
)

P: progesterone, E +P : estradiol and progesterone

diol &} gjFl A& 5.06 ymole z HFAUAFI 2L

©
A E = ETolxlm Y3, progesterone WhS =
Yol A B4 59 Fro] 6.35 gmolez 3o

ZxE 13007 Zolxim gtk ¥w F I=
Alell X =lgk A% el BAEE 8.98 pmoler

;AL 1847 Fwl of FHEE ZL G

gk Ao (P 0.05)2 Eo

= olg Bot F 3 2E-g T4 z{a]ﬂ A% 29

4 F et (32, 2" 1),

B A 2 oz 4% (358 ymole) o u] msl
B estradiol # = (5.06 pmole) A= w x| s}
141 o] == progesterone = 2} (6.35 £ mole) o] 4
= Hlaxzk 1772 Wz felgk o] (P < 005)
2 F7tet3 gt F 3=z= ixl ) 2] (8.98 mole)
dAevlmAst 2512 73 Fow, o2 RE g
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500k l::l Acid medium
L - Alkaline medium
Day 3 : Day &
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1
1
]
- !
1
o 1
= 300 1
© I
> |
A i
- ]
o i
€ 00 i
[
|
L |
1
:
10% :
| l
{
- ]
\
1
:
% E P E+P E+ P

Fig. 2. Relative value of phosphatase activity to the

o g4x Mol {98 &} (P <0.05) & Vel m
Aok (2, 29 2).
G4 dbgd o A BadAl T F4EE 131

pmole old] A Fol A 067 gmole oo} 4 ¥
FAE 1P =R Wz o grh oy
AUZAAE 10 pmole £ AHI42

estradiol
24 =9

Ao ol gl om progesterone = E]fol] A &
4 x7t 175 pmoleo] seo] wjmsle: 1342 Zolxz
gk F Z2E B4 AFdAE o] ub-gdeAnt
245 (1.02 gmole) 74 72 Yol FAPATo] A4

S| vlAA] Kshok (2w 78), daAlAF (ulm=
51) Bele o Z4% el (E2, 29 1),
L2l o 2F(0.84 pmole) 3} wlms) Bl estra-
diol & 2] (1.29 ymole) &} vz = 154 7} Hrh
Progesterone # #] Fd 4= vlmz] 7} 208 2 Zolx]=,
F 2 2E AEdA w1212 delivh o] vb-ged o

A} progesterone 2 ] -Fulo] = 2Fmel F-97 Xo)
(P<0.06) 2 g7 Srtatn Ust (F 2, 2% 2).
2. AT2A AL v AT2
AgzAe T4 249 Ao oked AFT2AA

x9 "“‘1]'7‘26"1 Hals S A2 ozH YiaZEEol
Az 2R 9] Eld v zHgrl e e 2anA
Azl etz AEE AAEv Ao g aAEsgth

value of ovariectomized, vehicle —treated rats.

1. A AQAF (Plate 1; Plate 2 ; Plate 3)

g zA A4 Holgk d42 BTl #x3)
£ 789 9g T (leukocyte) o] 3 o] T} o] wWE Fo|
4 44 (lobular nucleus) 4 o= 22 =3l hete-
rophagic vacuole o] t}4 glow] FA 4 (Golgi bo-
dy) st w@sjel ek (Plate 1 @), zez 723l
-3 (spindle) moke} 454 A=z (fibroblast)~} o
o] A= rul HFH ol AL 35 mEZzeolst

e

E25e] gz Be F# A A8 (glycogen granu-
le) o] At st glow, Az deolle ©l 4] 4+ (micro
fibril) 7+ o] WL sich(Platel 1®). o|F Ax7
Aol = FelAl A-{collagen fiber) s} waoz ¢
E °‘°"4 dA3 4] Al o464 A4 Hx
WapA debdg e 4 dgdth 53l d4le 99
A A A3 77 B8 3 mastAxst FF 4

ZEgrh o] mastd x9| AER Al A8 EF
o g.o Fao "‘ﬂﬂfﬂ dgict(Plate 2 @, @)

AZA 2 As Az AR5 R 3T FEES
(microvilli) 7} %’Uﬂ 3 %oﬂ A xel A 6gel Ay B
ZEgin ¢4A 3 el A 2o Eu3hF (secretory
granule) of Eigtou P44l 64 FAdHE 1 FE
F3 21} cytolysosome, Hulte] & Ho) A=
ot} (Plate 3 ®, ®).
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2. wWaAA vz e (Plate 4; Plate 5)

o] AT 39U AelA =Fl FAs] (uterine lu-
minal epithelium) & 7 A xA 9 AulRe] %L cy-
tolysosome 3 Hul3 7 2wy FzAoe] EEIHe
ow, Fig ii:ﬂl (SER) »} Eo] wrkg glevl
uks) (Plate 4 @) o] AR E 6949 ZdoAAE 2 4=

A A 3o T 4zAE Fiskn et Eead
7o} zkE aks o) (Plate 4 ®) AT WAFo=
28 FRE/E 59 277 A ATl v i
o] gtk

o] Ay T FA Zel e AT vls) ETASE A
ERAENE W AR A2E 2 4 dud o] g
#ute FE2aAE Bg4gom Mg =G o 49
Tl A

gz FA A 9] Rold WIFE Bol
A ottt AEzd T Feb 440 AA 23

slel glgliet (Plate 5 @, ).

3, 2z g+ (Plate 6)

o] Ao A4tml AEE 71A o EA (blister)o]
aA =Ho] gow Arkid 4] 7 Au}(base membrane}Z
oz AuAd A AXNAL E 4 ﬂu}(?late 6 @)
aza AEA B2 F4R EEH vk 23

7S WD T = 2o sﬂr?i}:‘.l} heterophagic vacuo-
les] <7} A4 A7 s AAsA EojEm 9

23 A4 Az dA AL Rt ElER R0
(Plate 6 @ ). o} 28] 6 dFANAE ATl ZAbaj4
2o} A= 2 °ﬂ B lysosome o] Rolx Silﬁi_’
ol®l WAre o] Az Fute] AFF Holg o=
A 2R} (Plate 6 @3).

4. 17 8—estradiol 2 2] 7 (Plate 7; Plate 8)

178 —estradiol H &) ¢4l A 34 FA = TAZE U
ZAE 07 FREAN o AAHY AzxgiAde
2 FF o] Rolw AlzAdlE SERa B2 Iulag

| #Asg v (Plate 7® ). 71239 WIEFAE R
2ol A Foj 4 B} heterophagic vacuole o] #ov,
e slete Aol & & ggvh(Plae 7 B). a8y
o] AF Al 6AFel Ae AT A A E Wyl
2577 Rols A £l RER, vj=Z=4c}s}
2zl g 0w, -Bu)4 g (secretory vesicle) Eo] vk
Zs g ot (Plate 8 ®). 712 Sz o} & Az J&
AAFANA] Helx ¢l B2 heterophagic vacuo-

S

le, cytolysosome, 83
WA A% meln el A4 2
gl FArel vpehfa ElﬁDP(Plate 8 @)
5. Progesterone ) =| i (Plate 9; Plate 10)
Progesterone # ¥ Q4A1A] 3 YFol] A& 17— estra-
diol =] 2]-Zell wla) AlzT7tAe ERA Ax EAL E 5
etk zElm JA S e Be FAus 239 9Wdg

T polx Fehll A4x Rolxw givt(Plate 9 @,
®). Y4 A 6ATNAEL B WAZoz 2R §
EEV7 G4 A3 YT 2ok odEsol ldm, 4F
4 AzeE WAAGRot DT, M Fol e B
204 Fel 55 Aol Holm dger HEIA
o= FeA A4 o TEH U (Plate 10 @, @)

6. 17p—estradiol 3} Progesterone % ¥ - (Plate
11 ; Plate 12)

AFHASAEE o] A 44 AL TAAE
AT AEo R g Be §2E s TRk ol
A71e B Fegd vz AdAx 3R de
Wmd Z B3 lysosomeo] 9w, AxAAE F
glaAo] Eold lglew, RER 3 Hu|st®lx o
= Qe (Plate 11 @ ). P4 A 6 ATl A E $2
=77 b2 olw 4" 2ok 9 =277t o
AspA g ew of WALV AE HskRHlde
3 &g ge By, 44Ee] U, :‘r’/]iﬂ_,
w22z g o}, SER,0| #ekl(Plate 12 @ ).

ARE AzdE 94 A3 dTAAE olo] Rele
24< @ 252 A xst g B glon (Platell @),
o4l A 699 Aol A AEA7AL Holzlzm, Fehl
Ae7 B B3 e 5 AL QAT 2 A Sl
sloith (Plate 12 & ).

2 &

9 THFY AT T FIS 94713
Aoz FeA 2 A daE vk ol |
i?..E_,J;— Z estrogen 3} progesterone 2| z3}
Bu) o] 2}5} A (Yochim and DeFeo, 1963, Co-
k and Hunter, 1978) o = d# A : itk 2o
T 3280 oA AT AFL2AeR] 2 FE
712 opal Al ke A A oty o] F wEHE A
Tt el 2 #2553 9t Nelson (1930) & estro-
gen o] follicular phased] 4] o} % Hu| == Tz
2 - B34 7] =d] o]+ progesterone R} ¢4 #A-§
selm skl (1967) 5} Finn = (1969) &
o] estrogen-g Az e suvtm 51 ¢l Luteal ph-
ase o] == progesterone o] AFF o2 3loF 4L ¢
g EuE AEE AFE Fo dAlE §A8EE &
o}, E3 o] Al7ldle mjgo 2 Fu s estrogen &
AL fEstt 488 ekl Aol WHA T Krche
biel, 1941 ; Weichert, 1942 ; Bolch, 1943 ; Whiiten,
1958 ; Mayer, 1963 ; Smith and Biggers, 1968), o}
Aol 52 ol Fo] Eu] 2FxA2 follicular pha-
sed] estrogen 2| zH2.¢]
¢ progesterone 7+ estrogen i ¢ 3}s stromal cell
o A 257t Jojdetn AAEh 2w n g oj7
G BEEY FrA Hulel o FHEFHel AFo9

3o d ol
ieorr 12
oo L

[=]

3 Marcus ¥

=z 918 & luteal phase
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A4, zejm dAlE 248 FH o) \"l-—‘E f?‘—%% ﬁ}ﬂ]

ok o} epzro] AFHTRA

w2z 8o o5l A3 o, _,__}LH alkalme ph-
osphatase (Finn & Hinchliff, 1964 ; Lobel et al,, 1965),
carbohydrate o} #}9} 2 5| § 4 5 (Christie, 1966) 2.
2la WA A e E T4E 47 Az A

Harh delgele Aol ¥R a glivh(Bronson, et

al., 1966 ; Smith, 1970 ; Yochim, 1975).

B ATFNAE F4EEREE of B2 E o A TR
Aol o Apzhgat Falel el YR E PEEl fis
o ATxAY ] 40 F4-E FT35 o). Smith(1970)
& A4 phosphatase £ wututz 4 gl v o 3o
b3 st o, Mintz(1970) & o] Fast wel
zona pellucida-2 &35tz 24 initiating factor
3 skgivh gk otel4 phosphatase = o kA
2 QdEAe 43 AR 24, FuEE
= A, aEa 24 Fd g 2FdA 2 849
A 3t o} (Fernley, 1971). E 91-5(1980)

7+ A 719 AFzA 9 phosphatase
WA Aot WA sl m, SHFIde ¥
2 BFsg el o] 2352 44 phospha-
tase = F47)o] ¥4 Hctn ¥ Smith (1970) o A3}
s}, estrogens] ¥ 7} peak 4 A4 3t Y4 ph-
osphatase 7} %‘}H iz g Henz 5 (1972)2] 23

9} A A3t AzbEolr) o] wo} o] EAE L esiro-
gen o] 7}# DP%':—"—E ol s A A A4 S L
AR Ax F4HE Aoz A5, agn W
BE F TR Fulgo] HAs e U FrAdE
o] 4% BAESN T4
cond peak & o] F WAL vhA 2 HEE

of ZAAsA] A zeieh olsiRe] WaTZE TP

5|}t progesterone o] se-

o sawd Ae 3R 23} o 52
2T ke dwherl AL grlde Adelsh =
3 44 Al 324_0“115_ phosphatase ¢} 4 =

HnAE Jeld ey, o] A7lol €5 estrogen %}_
| HAnAT dela fem=z (vwzm) g4V
F40 S5t estrogen o AL v
= AL ST ,JJ'/]— Yochim (1975) o] 2jste 44l
A7) 8} 7o) DNA, RNA % pr-
otein FAF "H apzbgol ks, A A 2 A F
#) %o} (Tachi, et al, 1976) = Ho =z

Hol T = Ro %’ﬁ}% ubeld] ©]Abago] kel 4] )
‘:7]'7']2]“ 74011371-51:]_ 2 A

Z vl g2 ==

ta gk AhgzAe #3del #H4A-E fe el
o2 DNA, RNA 83 protein 8] 4o} oo}
i wd AzEdel $4Ad A (OMalley, 1971). +3
o] HA fgrguw= o) obto] HAAFuE $5ted H4
Hewl gebupe] Fuix el o AxES g4
7l &S sk o] vtz o] Aly|4 =R 4
4 phosphatase ol oz Azt=ETh
Henzl % (1972) 7} Sloane (1980) 5-¢] 214 phosph-
atase o] F-X = & AR wA oz F2G nlo] o5
441 phosphatase 7} 4 2] 7lo} decidua T ly-
sosome ol EA sleirt Azt Bk wAld L Az
o Az o fe EAgetm SETh RAYANAE
A4dA A8 el WETAzA R A=A by-
EAs SeA =] g4 A 6 el A R
Tk AL 7] 2o th42] lysosome o] 3-2-x|
& ek oleld A3l €5 estrogen 9ko] HzA|(v]
WE) Z o] Fe wabatgo]l Furd WA g4l
Al 3 Yl 44 phosphatase 7} g4 5o} Blsld Az
9 dA 2E A4 2= = FES st s
A5t Reog HzEIvt =g Clemetson S (1977)
2 waE AAE B estradiol -§ F4lslw  Nat,
31 progesterone -2

% dotmagsh & 4

oko oft

sosome ©|

S(1980) = F 44 7| ol]—t— 2} AR o] Jrtsln HA
7171, Folelle o] o] £4sl AL AFF F
frh =3 L]l gel4 phosphatase 7t xo g
A€ He g o)k ol Z4F] o Fad A gw
gov, o ’-‘1‘%% T EEd o4 4¥FE dede A
%+ A Aske Aabolgivh & A4 g4l A 6Yel 4
"5’ phOSPhatase o Bl = Fasted 2 Age o

A5 dol| AT =23 wlte] zona pellucida =

%ﬁﬂ %} T 44l A4 phosphatase & A TuFo=
Hul 57l WFolela 4 25 th Kraicer (1967) ¢ Di-
ckman 5 (1967) -2 4 Al A 5 e} ATl =g H
W2 zona pellucidao] S 4o gor} | 6o
=w zona pellucida = ga)= 3 4ol A =Fciw
st 3, Sloane (1980) & o] $sjE4E lysosome
Wel g5l 9= 24 phosphatasezln Halw
gt B Agd A AA7E 24 <dake)4 phosph-
atase-= 4}4 phosphatase o) uls] 2 A =xs
L2 Ao g4 Lm(Kim, 1981) g vle} o] gl
A7t A& wek dzt FAFMNE Hojs o &
Aol A &x Aslel Murdoch (1978) 74 #E AFF

g trauma - Fo| deciduaE {FxE§ -2 dte]

flo

P
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4 phosphatase g4} o] trauma T Fx| ¢
Zyc o o A 3T A
phatase o] #4 £ mAel F B =Rt o &3}
£ Aol ohimE A deldeh Aitken (1977) 3}
Pratt (1977) + «=te]4 phosphatase= 4% 9 <
A Alade] & AFTAH mwAFAS WA 4A
Z Roly FHEELE FAFHAA Srtsta H4RE
o Mzt Fad $oF% AEE drim ¥usiu
Jomz olmnol o HA: ®e WA ¢l4l9
Al dadt dUdiE 2 Eysle S
5 WA WA Y Aoz AHAR  Yochim
(1975) 2 Q4 A 243 A 5 AR AFAAE
soluble protein ¥4l o] A& A&EHcely 3tgd 3w Ta-
chi 5 (1976) & o] A|Aeli= FAbEde] S7b=EH &
7% 4 phosphatase o] #4o] Frixldm stgoh
olgjzt AIEd v Fo] Eu x| d4l A7
o] T4 A&HAq Ago] Hadw o|wFd EA
ol A 2794 A7ZE S5l 29722 A%
Aol A Es dephd Aojelm A zslth 178- estr-
adiol ] 7] | 3 dFel4 414 phosphatase 2] A5
' 3494 A 3dFnct ¥ont ¢zel4l phospha-
tase o} 9= ol 7|9 AA4UATFEL EFrh
H FdFNAE B4LA A3 LFNA Y ]
A A 229 leukocyte &} fibroblast = === ¢

H A4 347t Heslge e ®E phosphatase
L4zt AAPA A 6dEs Ao Felzin 3
7 AR ALYATIH 22 ATHZAAA
= Ao AAZAAE HAG de
cidualization & 2 % ¢glgm A £7+A o) = collagen
fiber o} mast cell 9] F+= AA FF=grl o]t
A3 Kirkland 5(1979) o] w44 3z 4 estro-
gen Az ATl AFARASAZAL, 27
2 3 ARFAE AAFATAA FAED ] Dofrd
vty g wasl dxslm gleh o 17 f—estradiol
AL 4 A 26l F4E AASD  estrogen
ul F-A}5lg) o= 2 progesterone o] J¥F2 4kl X
g Areolth nElmE estrogen -2 AFFulAls] A E
sHE AFEke] A AlEel4 ol 2hge deivtm gl
o AR SATEEE dolvtx] Xslm Ye Hem
A zrElt}y, Progesterone # 2] F-oll 4| &= estrogen ]| -
Mo} RE 549 #HHe]l o Folxlan gz deH P

A A3 4 DCRe Exal Ik perm-

=
9&";
FREZGE o s elsEE deln ginh
gk
=]

eability o} blister 7t #H 2 edema A =g Faba +
A ek 94l Al 1Yol ¥F estrogen 3} M es-
trogen receptor oFo] o} ¥A Jehvtm Yemg (v
4rg) o] AP Fel A= estregen 8] F3FL olv] et
14l A 29l WaE AAsta progesterone & Az
stglerng AFTUutsAEd 4 DCREAE B3d
T dgletm A"k ojd Ase Tachi5(1970)
o] estrogen & Xz F Sl ATHAA AT 4,

progesterone @} estrogen 2 =g Suj= A
4 do] FAslx|z *H-—uridin uptake 7} 4o} e}
a8 A Pk oz 17 f—estradiol F
progesterone -§ t 3 U7t A& FAg A-$oll e A4

phosphatase ¢ gde] E AFF o vjs] 34 A=

3 Yow Fud BFel4 DCREL Ludo]
o A3 9Tk 12 kel 4d phosphatase o
%4o) & AL 44 phosphatase 9| 3o} 71 4
o WE AW d gedgolzn A4AY. adnz
249 A%E F¢Foz ndaud  estogenL

, progesterone & 7|A &
Mzl HIE F2 ERA9= AL SdFsgonzg
ATzAL FARn dE Z

progesterone ©| EAA s} vhErtt: Ag U3ty
o md o] ZaPo ATz Ll
w7k} 719] estrogen 2| Ao mx gl F proges-
terone o] 282 3}w olw| estrogen o] ¥ =83t
trl o F#Ae 23, F decidualization o] ol
% 9% 2%E BLAYT L ATE BN 44 ph
osphatase o] T4 x7 & AL AL Fridozw
satn Hs ' Azzde 4442

oz AR

estrogen 3}

HAE AsE

L e

g w
o
L
of
ok

7] F4lgal A d4E AENL G4 T2
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ATx2E A

2
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= FAFs gk & estra-

diol & X7 W 7244 244 252 W2AH n, progeste

rone & 7|AAE7bA A B collagen fiber &

EHA7 AL AFsgeh alzz AFHH, AF

Aol Az E3E estradiold] o3 frsm, ot
2

% progesteroned| 9§t ATt A Sl Eais)
glel o} decidualization o] Yolvtz A& Fxg=ti
A Falstgch
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7o Aate viFel ol YAz ds 2
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1. Electron micrograph of the round shaped leukocyte (Lc) in the uferine stroma of the normal pregnant
day 3, showing lobular nucleus(N), Golgi body (Gb), clouded heterophagic vacuole (Hv) and
granules (arrow head). The surface of leukocyte is irregular and serrated. x10,000.

2. Electron micrograph of stromal fibroblast in the uterine endometrium of the normal pregnant day 3,

showing an elongated nucleus (N), clouded mitochondria (M), scattered glycogen granules’(GI) and
microfibril (Mf)in cytoplasm. Fb :fibroblast;arrow head: small granules. x 6000

small
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Plate 2

Electron micrograph of the intercellular substance of the uterine stroma in the normal pregnant day
6, showing collagen fiber (Cf) in the intercellular substances. Hv: heterophagic vacuole;arrow head:
small granule; Lc: leukocyte. x6,000.

Electron micrograph of the leukocyte of the uterine stroma in the normal pregnant day 6, showing
lobular nucleus (N), clouded heterophagic vacuole (Hv) and much more small granules(arrow head)
in cytoplasm. Cf:collagen fiber. x10,000.
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Electron microscoph of luminal epithelial cells in the uterine endothelium of the normal pregnant
day 3, showing microvilli (Mv), many and small secretory granules(SG}), rough endoplasmic reticulum
(RER). x3,500.

Electron microscoph of luminal epithelial cells in the uterine endothelium of the normal pregnant
day 6, showing microvilli (Mv), many and large cytolysosomes({CI}, some secretory granules(SG)
and rouph endoplasmic reticulum (RER), Golgi bodies (Gb). x4,000.
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7. Electron micrograph of the uterine luminal epithelial cells in the ovariectomized pregnant day 3, sho-
wing microvilli (Mv), some rough endoplasmic reticulum (RER) and scattered little glycogen (GI).CI

: cytolysosome. x2,500.

8. Electron micrograph of the uterine luminal epithelial cells in the ovariectomized pregnant day 6, sho
wing microvilli (Mv), some smooth endoplasmic reticulum (SER), mitochondria {M) Golgi body (Gb),
some secretory granules (SG). L :lumen ; Tj:tight junction. x 4,000.
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9. Electron micrograph of the mesenchyme cell (Ms) in .the ovariectomized pregnant day 3, showing irr-
egular shaped nucleus(N), and several granules (G) and a litile collagen fibers (Cf) in intercellular su-
bstances. Fb:fibroblast. x4,000.

10. Electron micrograph of the mesenchyme cell {Ms) in the ovariectomized pregnant day 6, showing irr

egular shaped nucleus (N), several granules {G) and a little collagen(Cf) in intercellular substances.
% 4,000.
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11. Electron micrograph of the glandular epithelium of the ovariectomized day 3, treated with vehicle,
showing plasma membrane without microvilli, secretory granules (SG), blister {Bl}in intercellular spa-
ce. L :Lumen. x24,000.

12. Electron micrograph of the leukocyte and fibroblast in the ovariectomized day 3 treated with vehic-
le, showing a lobular nucleus, alittle heterophagic vacuoles (Hv) for the former and elongated nucleus
(N), little cytoplasm for the later. Cf: collagen fiber; Hv : Heterophagic vacuole. x6,000.

13. Electron micrograph of the uterine luminal epithelial cells in the ovariectomized pregnant day 6,
treated with vehicle, showing lysosome (Ly) on the basal membrane ( Bm), secretory granules (SG) and
microvilli (Mv). L :lumen; N : nucleus. x4,000.
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14, Electron micrograph of the uterine luminal epithelium in the ovariectomized pregnant day 3 treated
with 17 p-estradiol, showing well developed microvilli, rough endoplasmic reticulum (RER), secretory
granules(SG), and blisters (BI) of intercellular space between cells. Tj : tight ; L : lumen ; N : nucleus.
X 6,000.

15. Electron micrograph of the leukocyte in the ovariectomized pregnant day 3 treated with 17 S—estra
diol, showing a kLttle heterophagic vacuole (Hv) and no small granules. Cf: collagen fiber; N : nucle
us ; Le: leukocyte. x4,000. 185
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16. Electron micrograph of the luminal epithelium in the
B—estradiol, showing well developed microvilli (Mv), many secretory vesicles (V), and granules (SG)

mitochondria (M), and rough endoplasmic reticulum (RER). D : desmosome; L : Lumen. % 16,000.

17. Electron micrograph of the round shaped leukocyte in the ovariectomized pregnant day 6 treated with
17 g-estradiol, showing mitochondria (M) with many cristae, Golgi body (Gb) and growing small gra-

ovariectomized pregnant day 6 treated with 17

: nucleus. x16,000.

nules {arrow head)and heterophagic vacuoles (Hv). N
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18. Electron micrograph of the luminal epithelial cells in the ovariectomized pregnant day 3 treated with
progesterone, showing microvilli (Mv), several large secretory vesicle (V) and some secretory granules
{SG). x2,500.

19. Electron micrograph of stromal cells in the ovariectomized pregnant day 3 treated with progesterone,

showing leukocyte with large and small heterophagic vacuoles {Hv), and intercellular substances with
collagen fiber (Cf). x6,000.
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20. Electron micrograph of the luminal epithelial cells in the uterine of the ovariectomized pregnant day
6 treated with progesterone, showing many microvilli(Myv), several large vacuole-— like blisters { BI},and
some secretory granules (SG). x2,000.

21. Electron micrograph of the uterine stromal cells in the ovariectomized pregnant day 6 treated with
progesterone, showing many small vesicles(V), some granules (SG) in the mesenchyme cell and collag
en fiber (Cf) in intercellular space. x 3,000.
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22. Electron micrograph of the luminal epithelium in the ovariectomized pregnant day 3 treated with
17 B—estradiol and progesterone, showing many developed microvilli (Mv), lysosomes(Ly), glycogen
{GI), rough (RER) and smooth endoplasmic reticulum (SER), some secretory granules (SG). L: lum-
en. x 4,000.

23. Electron micrograph of stromal cells in the ovariectomized pregnant day 3 treated with 17 f—estradiol
and progesterone, showing mesenchyme cells with some granules(G). x2,500.
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24.Electron micrograph of the luminal epithelium in the ovariectomized pregnant day 6 treated with
17 p— estradiol and progesterone, showing secretory vesicles(V), granules (SG), well developed micro
villi (Mv), and smooth endoplasmic reticulum (SER), clouded glycogen (GI). x3,000.

25. Electron micrograph of the uterine stroma in the ovariectomized pregnant day 6 treated with 17 g—-
estreadiol and progesterone, showing many collagen fibers in intercellular space. x4,000.
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