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= Abstract=

Studies on the Concentrations of Receptors for Ovarian Steroids,
Prostaglandins and cAMP in Uterine Tissue during the Period
of Implantation in Rats

#. Yoon* and K. Ryu* ‘
Endocrine Laboratory* and Department of Pharmacology*®, Yonsei University College of Medicine

In the present study, hormonal changes in uterine tissue and circulation were evaluated during the
implantation period in rats in order to understand the mechanism by which implantation takes place.
The results obtained were as follows.
1. Concentrations of serum estradiol and progesterone were significantly increased on days 4 and 5.
2. Concentration of estrogen receptor reached maximum on day 5 when implantation normally oc-
curred in rats. On the other hand, progesterone receptor was gradually decreased, reaching the
lowest on day 5.
3. Uterine PGs and cAMP concentrations were significantly increased on day 5.
4. Uterine PGs and cAMP concentrations in implant sites were significantly greater than those in
non-implant sites.
It is, therefore, concluded that prostaglandins and cAMP in uterine tissue as well as circulating ov-
arian steroid hormones were increased during the period of implantation. suggesting that these hor-
mones might be actively involved in the process of implantation in raws
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Y 7} &E(Hoffmann et al, 1978; Lee et al, 1985l
A #4ato] A#ls vl delayed implanting mice (Sa-
ksena, 1976)0]l 4 & estradiol—17f0l & §53)
Atgo] Assodnt. ¥ & A¥4 dFA sl 9
8 244 7)ol prostaglandin E 7} 2a4e] oo v}
& Al Ao eyl (Cho et al, 1987;
Yoon and Ryu, 1987). =3} 4 ¥oj4} zHol4
second messenger £ ZH4-3}l= cAMP & 27 &
oA 831-¢ o estrogen®] g3 fAjaiAl A4 L4
E3519ick (Webb, 1975, 1977, Holmes and Ber-
strbm, 1975), o]} & Ad 2 Mo}, A-Fo| 4 PG
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1) Progesterone 9 estradiol &%

Progesterone & solid phase y}y] & o] &% w4}
2y &2 ¢ (Diagnostic Products Corporation, U
SA)o & &3l oo, estradiol & second antibo-
dywi ¢ ol 8% WA e 2% y(Serono,Switzer-
land) 22 &sheich. 8 - A AU
¢ gamma counter(PACKARD AUTO-GAM-
MA 500, USA)ell 4 187+ &4 319t
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2) Receptor2| &3

Estrogen{Park et al, 1986) 3! progesterone re-
ceptor (Park et al, 1986) &= ¥ T4y susl
uol ozt &3 8kct. 2T 0.5g9] TEDMG
(Tris-HC110mM, EDTA 1mM, dithiothreitol 1m
M, sodium molybdate 20 mM, glycerol 209 V/V,
pH 7.4) buffer & {3 polytron P—10% o] &4}
FA5Y F 1,00 x gol 4 1087 WAgelshsich.
AREE 29 of #3355t nuclear receptor &
F¢4 crude nuclei & Fulsiglon, Abgole
4] 100,000 X goll A 1417bF¢r 28 4EE] §e
cytosol receptor & -8l &%ct.

Cytosol receptor§ ZA3}7] sl 4 & cytosol
0.2mlio} 0.1ml2] *H-estradiol {(Amersham, UK) ¢
2GR X 4CHAA 2447 $24A7AY 0.1ml 8
'H-RS020NEN, USA)¢ £4¢ ¥ 4 Col4 4~
547k Wh-§417ict. Radioligand ¢ z 4483t &=
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H7hle 537 HSANF W4 ¥elsid 45
0.5ml-g& 3 ALY asE 3AsH.
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ol-§ ¥ 12417 w241 F¢YE Ssi47Iln
A gelsted A5e) 0.5mlg #sled wpapsg lig-
uid scintillation counter (PACKARD TRI-CARB
300, USA)ell 4 5%+ &3 abdet.

3) Prostagiandin(PG) &%

{1) Prostaglandin £ : x}ZuW=}2 2ef 1ml
2] PBS(0.01 M phosphate, 0.15M NaCi, pH T 4;
8} Bof 2.5} (ethyl acetate: isopropanol: 0.2N
HCl=3:3:1, V/V/V) 3ml & 3 polytron ho-
mogenizer (Brinkmann Instruments, Switzerland) 2
FAU ¢ ¥, 2ml 9 ethyl acetates} 3mle| 3§
4§ Y3, 15324 24 vortex mixer 8 FT48}4
t}. 1,000 X goll 4 10-¢2F Y4 elg &, PGo
feislo] Ut 7185 € HE AlgRed Kol
§5°C water bathell 4} PL7AE 3441 ¢ ¥
gel tris buffer § do] 4¢8 PG§ reconstitute
et

(2) PGF:.2 PGES &H : PGSl ¥ X+ seco-
nd antibody W}4] & o] §¢¢ 4} wd H(Clinical Ase-
ays, USA) o2 &89},

4) cAMP =2 % &3
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ter % 24 4] 7459t freeze-dryingsle cAMP &
£4% ¥ Tris/EDTA buffer(50mM Tris-HC, 4
mM EDTA, pH 75)el] L&A A&slack. cA
MP = binding protein & ¢|-8%} competitive pro-
tein binding assay (Amersham, UK)2 &4 3}oict,
cAMP 9} binding protein 7 & x]¢] wWhale$ liqu-
id scintillation counterdl4 58« Z43glgc],
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Fig. 1. Concentrations of serum estradiol and
progesterone during early pregnancy in rats. *P
<0.05, **P<0.01

...45..

i}, progesteroned] FEE Y4 A 1 dell&
17.40 + 1.29ng/mioj o} A%, Aa &t
o] ol4l A 4ol 78.48+10.17ng/ml & $-29
s Erbstg o (P<0.05) ) 7 Ul 79.62%
4.09ng/mi2 H3zEF vepdol.
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Estrogen =} progesterone 2] zZ+-2.2 FA4 ¥l &
A &M receptor 94o] A el o# wiMslEE €F
hormone 2] %ol 2# d8kg whch. wlz}b4
Al & 7] 9] receptor?] 5 & ZA3}gict. Estradiol -
receptor 2] 73 (Fig. 2) cytosol receptor #ul o}]
2} nuclear receptor 7t A% Frlstrl A #sle
A 5ol cytosol receptor?] FST & 429 +41
fmol/mg protein, nuclear receptor ¢ FX+ 212
1+9.9fmol/mg DNAZ2 3z Jeblli L o]
% 74315}, Progesterone 2] cytosol receptor
Fig. 3 Al 34¢ Adslne 4% A4
B 4k Al Al 5 Yol 954 + 157.4fmol
/mg protein 2 & HA FTE Jehdld.
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Fig. 2. Cytosolic and nuclear estrogen receptor
concentrations in the rat uterus during early pre-
gnancy. **P<0.01
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Fig. 3. Cytosolic progesterone receptor conce-
ntration in the rat uterus during early pregnancy.
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Fig. 5. Uterine PGs and cAMP concentrations
in implant(IS) and non-implant sites (NIS) of ute-
rus on day 6 of pregnancy. *P<0.05.
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cAMP 9| 55§ & stglch(Fig. 4). ¥4 # 1
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Fig. 4. Uterine prostaglandins (PGs) and cAMP
concentrations during early pregnancy. *P<0.05,
**P<0.01

o] PGE(50.04 + 0.79ng/100mg tissue, P <0.01} 2}
PGF,,(43.5 £0.94 ng/100 mg tissue, P<0.05) & ¥
ol ohjel, cAMP (4.20+2.24 pmol/100mg
wt, P<0.05)8] 55 FAIde2 o5k 57t
&9lct.

4 X3U AR PGs X cAMP S B%

alaaslell A zEE L PGE, PGF,e8b cA
MP 34 7h Sobsige}, 2edms apgd A48
Siowiab N5 4jolol] ol gl scih UviE N
sreh. M 69 ATE AAFeeh w4 NAE
elsted ztztoll 4 cAMP 9 PGE, PGF,02| ¥ X%
% 2489 el Fig 5), #4498 $x7t «14
Auglel o sl 25 F7Hs{ddcl. cAMP
o] yx  z4ArNdel4  3.510.20pmol/100mg
tissue, ¥ ZA4H¥-9loll 4= 2.5310.28 pmol/100 mg
tissue. & §-9) & z}o] § 3.9 o ={(P<0.05), PGE 9]
S5 & 249l 4 44.1 £ 3.71 ng/100mg tissue,
u] ALY 9ol 4 = 37.4215.01 ng/100mg tissue &
Aol Fe AekE XAdod fog Aele
g gdeh. PGF.d S5+ vl #45-41(17.761 0.88
ng/100mg tissue)ol] wldbed 4H4-$1( 29.213.77
ng/100mg tissue)oll 4 FA| A o2 Holshl &7ts]
A} (P<0.05) .
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3% A4 Fd ek Bl 45
4 wshe ol web cheksht, 4ol hepgshe
51!-74]3101 hormone .2 418 FAst=d £33

¢ §te} (McLaren, 1973). 53] 81z 429 7
K-R 7}E_(Kwun and Emmens, 1974), 8§ £ ¢](Harper
et al,, 1966), o¥(Bindon, 1971) 3} g} ilo] o]
20]z7] s A& progesterone Rul oliz} es-
trogeno] Hk=4] » g sct. X ATelA 27 P4l
AZgel 24 34 T2 FEE B, A4
A 9 24 sQl 443 590 €% estradiol 3}
progesterone 9| ¥ 57} EA o8 {934 57t
Sodeh. olshe Wi EB FEY FAE 4HD
o] A7l 4P 4 EE 2FE conditioning
A7t o 229l 9xjgel(Dickmann, 1979).

Estrogen 3} progesterone & ¥ 4 4| Xoll Xzl
389 receptor 9} A §Fsted ol B gz}
S W RS 4BU 1S iz
2 8§39 hormones] pE#nl ohizl 189
receptor 8] W8} o}AlxE div}s Fasich. L 4F
ol 4| estradiol receptor 2] 73 % cytosolic receptor
¥al ohje} nuclear receptor®] X M 1¢ ¥
o 5¢7z2 F7tslgos Al 5% HuAE o
ebicl. Estrogen receptor @] 4% 4, 5Uel 54
Hog FosA F7hEle] |F hormoneo| o] 4|
7l 2bZell e Qg vjAA e 4A.

Progesterone receptor | 73-9-, estrogen receptor
S g7l A4AAa Y4 A 5Uel cytomol re-
ceptor 2| FX 7} 954 +157.4 finol/mg protein 2.8
7hat Wotowmf o]y guinea pig(Milgrom et al,
1972) 2} 812] (Vu Hai et al., 1977} 44
VMR Yalde, oleldl a4y estrogen s
progesterone o] ¥nl Hels ol &
um 3} myometriumoll 4 cytosolic progesterone
receptor 7} nucleus %] 4] redistribution 3]0 &4}
Al7lell ZtAagobE M4 2 498 4 Y (Goro-
deski et al., 1987).
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7hekod e}, o FBellM WA w2E $Aygo)
2 2ol apabslz] H A e ol g PGoel %8
& AYE she Ao e Uk, A4 Aol
T A4d4 7l PG g4 d a2l indomethacin §
Fo8led, v}l-9-~ (Saksena et al, 1976)} 213 (P-
hillips and Poyser, 1981)ell &  at4bo] o a5}
FHEol 4 & Addo] Std ML gn A4
A9 47t WAS BaYT 2 us]o| glchHof-

glevar 1
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fmann, 1978; Lee, 1985). o] ebzro] &aba]zql A
5499 PG 559 S7h= A4S 8 =4 8
Fsloj x| olejgt PGo] A& F3l4 5} deci-
dualization & Z714171= Hog odedzx U}, 2
gy & A¥Az w=2d A 1Y9dE PGEE:
46.0640.65ng/100mg tissue, PGF,4+= 35.341+6.56
ng/100mg tissue & Atgtd] B2 2T & VEpWE
dl Al semenuioly ¥F FES 1,0009 7l
o] prostaglandine] Eol9che AHIE Yo} op}E
HFoj4E Zu] F semeno 2 X5 ILFE9 PGs
o] contamination¥| 17| @ &o] ohdz} Axtxc},
a2l ojol Al ATE Asfsln el

A T o &} 28 4] second messenger d &L =
cAMP 7} estrogen®| 83} f4}sAl AL {5
¢ Wolop ]zl =}F9 decidual cell reaction & tr-
iggering s o2 vuslo] 9o] e oA
£ ¢ 4 9ch(Rankin et al, 1977). £ 4&dlA
cAMP &= a4taiol & olF B FE2 EAdes}
A 718 FAAor fosAl Fohsidedl,
ol 2§t cAMP &} at4lzleo] ghajoll =8 Webb(1975)
€ cAMP 7} estrogen®] zH8-g A3 gAML,
Ey estrogenoll 8 2AFxA A A& ad-
enyl cyclase & &AA|71m2 4 TYedg B435H4]
7le XY 8L mimicy 4 glevg xFol
U el 28 Aozt 2ugic),

=G cAMP 8} PGo| o) at4tstAell sted 3}
=22 o§-§ olslélz] Halod Al 64 =T
b4l Holel w)abat Mool 4 cAMP, PGE 4 PG
Fiool 5% &43 vt vl "“.-} H-3loll 4 8] 5ol
vl ghed At Ngloll & B4 Fris]glon] 53] cAMP
st PGF.9 5& A roR fosi 578 el
ol2jgt od A= 8ale] bl gel PGt cAMP
7t Rejztelebe 44 bt 2179 243 vl
+ PGE 8} PG 38 41-84] 6-keto-PGF, 7} #H4b4] 7]
o 3§ Yoo, xFuet 2AF £3 A4y
2ol PGE, PGF (Kennedy, 1977)¢} 6-keto-PGF,,
(Kennedy and Zemecnik, 1978) 7} 7}& =& ¥ %
2 ZAgctn vusle] glow, g9 24t N9
£ w4t Y9lo) wlsled cAMP 9} cGMP 7} 25
%7bsked £l ol2{{t 742 nucleotides 7} A}H4te]
2 3tH | positive effector & =L Holele 7t
el »a= glct(Vilar-Rojas, 1982). =e}4 £ 4
¢ ¥R 888 AT vell 43 go| a3t
ofl &= estrogen, progesterone ¥Lul olug} PGz}
cAMP 7} Rofsleiete 44 Sl gcl. ¢339
A Abx ol x4l e estrogen 3} progesterone 2] i
% FYoll Y Eslme xF 2 PGg4el o] g hor-
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1. 8434 gl Aaasiel 493 59 €%
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€+ vehid.
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