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The Effect of Exogenous Estrogen on the Pregnant Rats
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College of Veterinary Medicine, Kyungpook National University, Taegu 702-701, Korea

ABSTRACT : The purposes of the present study were to evaluate the effect of estrone on
the prevention of implantation and pregnancy and the concentrations of estradiol and pro-
gesterone or sodium and petassium in the plasma or uterine fluid of pregnant rats injected
a single dose of 0, 0.1, 0.4 or 1.0 mg on days 5, 9, or 13 of pregnancy. The body weight
gains of pregnant rats were significantly decreased in administering estrone on day S of
pregnancy, no effect obtained on days 9 or 13. Numbers of viable fetuses were significantly
decreased and pre- and post-implantation loss increased by administering estrone 0.1, 0.4 or
1.0 mg and numbers of implantation sites significantly increased by administering estrone
0.1 mg but significantly decreased or not occurred by 0.4 or 1.0 mg on day 5 of pregnancy,
respectively, but no effect obtained on days 9 or 13. Plasma estradiol concentrations of preg-
nant rats were significantly increased on 1, 2 or 18 days after treatment with estrone 0.4 or
1.0 mg and 3 days after 0.4 mg on day S of pregnancy, respectively. But plasma pro-
gesterone concentrations had no effect on the treatment with estrone. Plasma sodium con-
tents were significantly increased on 1 day after treatment with estrone 0.1 or 1.0 mg and 3
days after 0.1 mg on day 5 of pregnancy, respectively, except potassium content were no de-
tectable change. Sodium contents in uterine fluid were significantly increased on 1 day after
treatment with estrone 1.0 mg and 3 days after 0.1, 0.4 or 1.0 mg on day 5 of pregnancy,
respectively. And potassium contents were sifnificantly increased on 1 or 2 days after treat-
ments with estrone 0.1 mg but significantly decreased on 3 days after 0.4 or 1.0 mg on day 5
of pregnancy, respectively. It is suggested that the prevention of implantation and failure of
pregnancy could be induced by treatment with estrone 0.4 mg on day 5 of pregnancy and
might be interrelated with changes of plasma estradiol concentration and sodium and po-
tassium contents in uterine fluid.
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Table 1. The effect of estrone on the body weight gains (g) of the rats on 8, 12, or 16 days after treatment (Mean = SE)

Days of pregnancy

Estrone (mg/kg)

Injection~Autopsy 0 0.4 1.0
5-21 129.1+6.1" 423+17.8" 41.4+16.7 17.2+1.9°
921 126.9+6.3" 131.8+11.8° 142.0+5.8" 82.7+5.1"
13~21 148.5+13.1 154.3+7.4 110.7+28.3 100.2+19.6

*Different letters show significant difference.
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Table 2. The effect of estrone on the reproductive indices of rats on 1, 2, 3, 8, 12 or 16 days after treatment (Mean & SE)

Item Days of pregnancy Estrone (mg/kg)
Injection~Autopsy 0 0.1 04 1.0
5-6 13.0+0.6 11.1+1.7 14.0+1.2 143412
5~7 12.0+0 12741.8 113+1.9 143+03
Total corpora 5-8 13.7+0.9 113+1.2 12.0+2.3 93+1.7
lutea/dam 5-21 14.3+0.7 120+ 1.5 14.0+1.5 13.7+1.3
9-21 127423 15.7+0.9 16.0+1.0 14.340.7
13~21 16.0+2.5 17.3+0.7 15307 157403
56 4.7+47 6.7+1.9 040 0+0
5~7 4.0+4.0 123+1.5" 0+0 0+0°
Total implantation 5~8 14.7+1.0° 10.7+1.5° 00 0+0°
/dam 5~21 14.0+1.0° 7.3+3.8" 7.7+3.8" 0+0°
9-21 11.742.6 15.7+0.9 14.7+2.4 11.3%2.3
13-21 143432 17.340.7 13.0+2.1 133422
Total viabl 5~21 13.7+0.9° 23+2.3" 1.7+1.7° 0-+0"
f"ta V/‘;‘ N 9-21 117415 15.0+1.2 12.0+2.7 70415
cluses/dam 13~21 147+2.4 17.0+0.6 9.7+4.8 13.0+25
R . 5~21 22422 61.14+38.9 7734227 b
CSOI;P“"“ 921 42442 45423 18.947.4 3534+12.8
(%) 13~21 6.7+3.4 194+1.9 35.4+32.3 37437
, ] 5-21 2.6+2.6 33.3+33.3 38.7+10.7 1000
Pre-implantation 9-21 20+2.0 00 111111 22.1+13.4
loss (%) 13-21 18+18 0+0 14.6414.6 14.6+14.6
Post-imolantati 5-21 22422 61.1+38.9 773+22.7 —h
"Sl'lmp ‘;“);‘, on 9~21 42442 45423 18.9+7.4 353+12.8
oss (% 13~21 6.7+3.2 19419 35.4+32.3 3.7+37

*Different letters show significant difference.
"Non-implantation
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? Total No. implantation — Total No. viable fetuses
Total No. implantation

X 100

X 100
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Table 3. The effect of estrone on the concentrations of the estradiol and progesterone of the rat plasma on 1, 2, 3, 8, 12

or 16 days after treatment (Mean+SE)

Days of pregnancy

Estrone (mg/kg)

Item

Injection~Determination 0 0.1 0.4 1.0
5~6 13.5+6.8" 19.2+19.2° 125.4+332" 172.9+19.0"
5-7 23.1+10.0 13.9+13.0 59.9429.0 92.7+38.4
Estradiol 5-8 16.6+8.4 1.0+ 1.0 4144116 10.0+9.3
(pg/ml) 5~21 ND 9.9+8.9 52.0429.6 48.9+33.0
9-21 ND 0.740.7 ND 12.6+8.2
13~21 ND ND 13.24+13.2 ND
5-6 99.9+4.9 58.7413.7 59.2+17.4 98.9+5.4
5-7 89.5+4.6 94.14+18.6 11214172 134.1+15.8
Proge- 5-8 108.2:233 62.4--20.4 70.74+24.3 91.0+8.2
sterone 5-21 435490 39.6+12.1 4114120 213442
(ng/mi) 9-21 428+223 58.0+12.2 68.9+28.4 80.0+7.8
13~21 57.4+14.4 38.8+1.3 45.7+3.8 75.046.6

ND=Not Detected.
*Different letters show significant difference.

Table 4. The effect of estrone on the sodium and potassium contents of the rat plasma on 1, 2, 3, 8, 12 or 16 days aft-

er treatment (Mean + SE)

Days of pregnancy

Estrone (mg/kg)

Item

Injection~Determination 0 0.1 0.4 1.0
Na (meg/l) 5~6 138.7+0.9" 142.3+0.3" 139.741.2° 144.0+0.6"
5~7 140.0+0.6 144.0+1.2 140.340.9 141.2+1.2
5~8 142.7+£0.9° 146.0+1.0° 140.7+0.3" 142.7+£0.7°
5~21 141.042.0 143.3+0.3 142.3+£3.0 149.0£0.6
9~21 141.3+03 139.74+0.7 139.3+0.9 142.7+1.2
13~21 140.3+1.3 140.7+1.3 140.3+0.9 141.04+0.6
K (meqg/l) 5~6 3.8+0.0 3.940.0 33400 42+02
5~7 3.9+0.2 3.7+0.0 37401 3.7£0.1
5~8 4.0+0.1 4.1+0.0 4.1+03 3.9+0.2
5~21 4.0+0.2 4.1+02 3.8+0.1 39+0.2
9~21 3.840.0 4.0+0.3 39+02 4.0+0.1
13~21 3.8+0.2 37+0.1 3.6+0.2 3.9+0.4
*Different letters show significant difference.
mg g ratell Foigh F 1, 2 = 3o S 27 n &
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Table 5. The effect of estrone on the sodium and potassium contents of the uterine fluid in rats on 3 days after treat-

ment (Mean + SE)

Days of pregnancy

Estrone (mg/kg)

Item

Injection~Determination 0 0.1 0.4 1.0
5~6 106.2+1.8° 102.941.9* 107.7+0.9" 1122+1.1"
Na (meg/}) 5~7 106.0+2.3 103.5+1.7 108.6+0.9 109.0+0.6
5~8 103.1+0.7" 106.7+1.1" 109.8+0.6°
5~6 36.3+2.7 433+1.6" 35.3+0.6" 36.0+0.4"
K (meg/l) 5~7 37.9+28' 44.2+0.8" 35.440.6" 36.4+1.1°
5~8 43.6+0.7" 43.4+0.5" 35.1+0.6" 36.1+0.7"

*Different letters show significant difference
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ol 0.4 1= 1.0 mgs T3S uf= 198 A9t
2.5 Aol Al hehdAl 2ighel. olelah Aake <)
Al Z7]0]| estrogen-g- ratol] Fol3lwd 2HAto] wla)E A
o gale] Ak w0 ) g
A Gk Al 5~79 o] estrone 0.1 mg-S F-of 3} o] -9
ratol| 41wt ZAto] wlellEl 7 0.4 mgs Fodshd g vl
2] 5 AT BE A olA] FHake] wbalE AL AN
i 12 Wolr} s S ek 27 BE A
2 Cpepugeh. olelat Ashe A2 At A
AL QA 68 A AAEE AUHAE vhehy
7] $laAe wlad cakel estroneo] € R ahA] T
U 2 2ol A2 ofS Foj3) S ufi= Atabe] whE o
Z7}E 7)1 e l% AAlratel] o9t estrogeno]
SRR A2 F5EEE TAAIAL Fof o]
AL FoiA7|7} :‘_“Hﬂ FRRE T3l A7)
of]x Abgel ek Al7lols] dEel 2312 F
&g} estroneo] Apg-& Ap=3le] A4S FA A1 A
o F&gv) e ¥ AP 4l 56, 5~7, 5~8
L 5~21U 7oA estrone 0.4 - 1.0 mg2 5-093)
< o 521979 0.4 mgFdrs A9 }51"5 3
Aafo] viehbA] 9hgkr] wiell JAl 5U el YAl A
2} A1 717] el A= # A&t estrone 1.0 mg-$ F-ofsfo
Fedtthe A& o = lA 4 oleal Ayp= Al
1HY7HA] 04 mg 13 Foishs w] Ql4lo] 4% 7
Fojaoll Al Aol7} viehutnt. wak & AQ

estrone 0.4 mgS 50338 uf] QA 5~8uU oA A
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Estrogen 50371 9JA] rate] w2 o3k 89

ol rat7} #Habo] el AALE- 914l 5o estrone
o

& Fofsa o] 2k walsoIE s A4l

A= Fr glrls AS vhepdrka JzbElct. o)

gF S ALL ¢l Al 1~54¢]| estrogen 13] 73--%Fo3ahd
PADY

ok 50%7} EAbo] whall vl 2 A¥hs A 3
A& ah e Fojgkel nl@lste] viehdt A es-
ronee] o} Al 7|5k Fojgkel wel o Hgo] cherst
A vhebd 4 071 wolel. 53] A o] 4
shel a2k 2o B o estrogentHi-g AH3-o)
AT AT WS b A2 W)
A el Zabo] ulsl vl BotE Folafjof =
3 Az,

BoAldex Azeelgs dAl 5~21 34wt
estroned ol WG ul Folekal] BAtel o1 7ha
(p<0.05)%) 31 3] estrone 0.1 mgS FoI Y& wli= §F
o] 7)ol AAGle] 0.4 = 1.0 mge Foidl-& [qu;L
t} elobg7t Frbel. o2l g A ratell A Al
7)ol estrogen: F-ola 2abo] whal sl A} = o)
Aol RS ) 4] 3P 8
ole] gt A-go] vhefulr] wjitel| o] Aul AEefols
7} s s A8 Exlaka) @) WEow A
Z+Ele), 2] B Al ollA] estrone 0.1 mg-g 5933
S w7} WEFT 0.4 B 1.0 mgS Fo @S oo}
A ZEolrrt Z7bEl 2L oyt Fafo] kR FT es-
troneF-S Hr} Hojok x| o] QE o] Zrtg BT
AFZ wole] A& i steroidol|A FEIF T2 A
W} ke Aela] 34 F7bs] 7] w o2 Al 7Rl el
gl 2 Ao ¢l 9~219 7oA estrone 1.0 mg 72
2l 13~21U ol 4] 0.4 mgg FoA gL uf AMEeo}
Sa7b v A 7F4Ek 718 BAALE Folgl estroneo] )
ob% shaletals]l WEos A7) o)sh Haistel
#rto] 2hEE & estrone 0.4 mgs 8, 9 = 103l
Folspnl ol wiz Hale) wolr) shalsel s W
7} slet.

Ratoll ] HOGS 141 8ol Folabel Folape] uh
2} 50~80%2] elo}&F=go] vehba’, PMSGE ¢14l

13202 Folghe wls Aol waRA R S~7elL
Folg)-S ul= AR ARk ot Aol 50~100%
7hx) vhelt o m ™ HCG 4= PMSG E04§ (RRIAR A
Sobgihael Rl whae] Pahon v
el o= A 9] Abofu o @ Z2Z5k3 9l

A RS WL 52U
trone 0.1 & 0.4 mge S-S w o Frisa
1.0 mg< T°4 g iz 13 Aabo] vjehdR] o2
T 9212074 04mg wE 10mg 18]7 13~
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219l A 3= 0.4 mg& T3S ) o1 sk vie)
W}, o]@ldl Ayl Al ratel] JMAFE2 RS
o3gl-g uf eo}FSrh vheh s AAE Y estrone Xk
Fofakt Fof Al 7)ol mheh Aabubel reds A A7
viepb o] 70 o fhol) Bofd) estrone?] oJ3FO R E
7} Aol wtsiol 2ol shislslgel RS
2 oSE A i 2hite] ehu ¥l & A 2} 2}
g3tol 2ufe] ”L°°ﬂ ojekg nAows wujst o
7|7 Eqt A2l A sty E o) 7lo] Ak
yhro w2 wiEs | o WA AR APl £
o} Fof] vepydc)sn A z+glch, gk NEER ==
b vhepis 818 Alglol4] Q4] 5alel estrone
0.4 = 1.0mgs ro%ﬂ o estradiol 5127} 1Y%
o= 125.49} 172.9 pg/ml 2 wil-$- F7Hp<0.05)=] 52 22
Zof|d= 59.99} 92.7 pg/ml 22]a1 16U -Foll= 52.03}
48.9 pg/mlE 2715)7] wjiel Yang®} Chang” 4=
Banik®] A3 Wi AAFA e F veh b AH
Fol= YA e °]*o“‘ﬂ‘$ o2 MZrEc}, rd) estroneo|
g WANE Feeln SYT /11F st
A Aol 2Hg-8lt= Aear” g1l 5o estrogend
Bojgl & vjehis oAl A Abae sxhde] aF
oy WzsA) Eajol Agul Exls] wlel

oale] ApEe] dekuel vhehiiel oleig wol
E_A(—’]o “}.AL ] _4' J ?:-HHE] Aa];g,o 3% ].6}
o]7] wi-oll ejobFrt vhebd 5= gl Agz}:au}_

727 B AlEolA Al 9 i 138)d)| estroned 5
o g & w eolF4Fo] 5ol Fofgh F9-Hr} -
ZHagl A2 Ak ratell 4 9lAl 7edow hetute] b
8EE A7124 estrogen®t-g-oll thaled vl A gkst
= A7)%) 7] wtell eolF-rb wi- kA bt e
v 70| % estroned FolE A S WS-
A A of efo} s Ale} Fprh vhebd 4= lekar At
et o)9} dhadslo] HALE estrone?] Fol &3 A
A e} Fojakg oF 50~1000) F7HAIAR U529
78‘ 2 Al9lstais wijole] hfo] whalEA] ket
e B o) E AR ste] Fria Azt
’—.“o”d”ﬂop‘“ AL-&-8- ¢l Al 5elo estrone 0.1, 0.4 T
= 1.0 mg =+ 943 13Ye]] 04 == 1.0 mgS F-¢
& o Fojekel] wlwsled FvhEar k% wield
A2 QlAl 5eloll A= 0.1 s 0.4 mg, 9ol A= 04
Fi 1.0mg 227 139e04E 04 mgs 93
w) zh2b Zobgieh. oleldh A3tk Al ratel] estrogen
& Fofabyd ko] whalE| 7)™ wFof] 2 el wi
ol7} #H AR 5= ol 944l 11U 74| estrone 0.4 mg-&
Rojal} faks ZrpAgle qlale] A=y
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ZHEc). 22} ratellA] estrone 0.1 mgS Fof 8-S o)
= Al 4d7A = ks AARS whsskx| a7
£ Al 29t gl Dl 04mgd Folse
w4l 7472 2hAS] AR whalsta #ato] gk
HXFol 04mgd Al 8 9 mi= 100l Folsld
A e A R-e delr) ghaj gt = - Alde) Ao

o} 2 A A% 9lrk w3k YAl 1389 es-
trone 1.0 mg-2 §131& o) FALEulo}H|A}E-o] 0.4
mgE TS Wrcl ZolEA] oy 2de] 3R
=4 7 o= & 7t ik

& Zlestradiol} progesterone EE= NaQl K&

P4l 8ol WA B A A&} ratol] 3 mge] progesterone
2} 200 pg® estradiol S Z-A|ol] wlal Falalm oAl
10~199d 59t 3 A progesterone 5%+ AHAFX]Hrl 4
) AAl Fekar(p<0.05) YAl 1999] efjol) gL
gz vl 93.6%%1.01] progesterone o] BF
£ 2mgo & A A7) progesteroneFEE 3 mgd-
Foigt wj o} o] % 7hAhE T ol EEE 14205
o] $- 7F = 9151, antiestrogend] Tamoxifen 0.1 mg-S
PAl 290l rate] Foig A3} YAestrogenFEi=
207 7b% SR SAlell 20~2447k0] AAkA| e
HehdA v Fojaks 02 mgl 2 VAL w8
Zestradiol T2+ 2715 %] $29}T progesterone 5%
% o} waly} ¢lgdcdt™. Ratel| A & A estradiol =%
= Al 3d o] of$ ZUlE T 393 4ol
A o] @abed M B o= 142 ol 271w 7] A)AtEhe)
2180l fol oA ErE 226l F 1F
ebge} 25 8 A progesterone 3 E= QJAl 2o =
7¥E]7] AlAbste] 3~4 el #H 31| o)) whela'™* 5~102
L gbrlo)nl! Frol= 14~162 ol FH pFe| Euk
F|aL 18 o] F FhAEr] Alabete] 199 5E] §-9
AAlA ZF AP ep 05w gl o A estradiol F57F ¢
Al ZHdAl e o) Eer BARH R o)
7t §12 progesterone = YAl 20 FE] 547X
Fx7F Al Wi} o gkt

2 Ao A estradiol FEE YAl 5~6U Tl A]
estrone 0.4 = 1.0 mgS 54302 o] A3 Z7Hp
<0.05)520) Al 5-73} 5210 T4 0.4 == 1.0
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mg 723 5~8UToA 0.4 mg& FIFYL u FA|
4 2ot QAT 1§ Z7hd ol ke
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woll estradiol %7} w9 F7bE 2 FoF A 7}o)
Ag ol wetd A3 Fxob gAadcly Azbsch
2 AgolA] o]eldt estradiol’F = 9] F7huFol] 53
el ket QAR DS vIHA QAL 56, 5~
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Folae w) Agbe] da shrslx] BepA w4
47k 91 ghaslol A ale] 93 BesAG
wi AEolsr) ug aslov oleld Auhe
Alz7]9] AFAIZ1E FA LR estrogend: ratel] F
ofahel 2Hapo] WS AN iz qlAlo] YA
= sl A Teky A7k el QAL 589 F
ol 4] estrone 1.0 mg& F98)-& ) estradiol =%} 0.4
mgFolu] Mok Z71E 2] ok 712 o) RS HuE
7b glek. el B AgelA 94l 5-21, 9-21 &
13-21d 79 dlEatst 13~2195-9] 0.1 == 1.0mg
FolTel| A estradiolo] £ ¥ 2] -3l o)eidt A
= YAl 18U o estradiols =7} 3.1 pg/ml, 21l N.
D (Not Detected), 22¢0of] N.D2}7 H 73t Grotas}
Eik-Nes"e] =4} o1 =] gir}.
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of| eddkg u]x] =] ok IR P! A} Q) %_4,14,19.3(),35
e Z27lol As=a 199 5E] 7h4E7] AAlel o
ol#1gt A3} estradiol T} progesterone-S- E-A]ol] o
3-& wfl progesteroneFE= Folg} estradiol EE9}=
A7} ¢lar Fo13} progesterones-ol v]este] =
7HEl 7342} ml =g},

Rat®] #ANaxr¥E = 133.5~139.1, KE 5= 3.83~4.18
meq/1'*o]m] JAAloll= Nay%r} 122~137, KEE =
3.3~4.9 meg/l", Alol|A] Pl 115:~19F2] HHYNa
Fo) 138, K% 3.8 meq/l7o)c}. Alefo} &y
Na-&%+ 139~145.09, K% = 5.6~9.6 meq/lZ4] Na
FEE 10do]4 dA YA ul K=t gl4le] #le)g
o w2k o 99lA F7HE s A a4
YA Na+KF L+ 142.2~154.1 meg/lo] 51° F-x]7]29] &
ANa'pEE 1335, KEEE 3.83 meghd] NaKv| &
< 0.0301¢ ),
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Estrogen 7097} 1Al ratel] w|x]+= o3&k o1

FoAgE o vhg S7HP<.05)E 3 KgEiz Foi
7)eb Fofekell Aol HIT FEE eblled
olefgh A= 1Al ratef| 4] Na:ggﬂ/} 7] B4 A7)
Hrp 23 AT KeEe vsdch 2 2
Alglol| 4 e]Al 5~63F 5~82 FollA] Nadwrt Z71%l
flele of 71 GRIRE FANa+K Fxo} 2pg-o) ]
Na+Kg57} Fdsichs slejel e} ofwd st
A VA s Aoz FFFAT For v
i35 o) glvha AkElv)

X122l Naot KSk

Ratol| 4] 2HA] 7)ok A}g-e 2] Nagless 1249424,
KEEis 22.3+24 meg/lo| o}, Wb A 7| o] a}gohe]
Nay ¥ 1153, KEEE 374 meq/lo] T A Nag e
= 139, K¥EE 418 megle) sl Rt 2r] ol Na
257} 1023, K¥ %7} 37.5 meq/le] 7 @ ANa¥ 57}
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QA& 46.2 megNZA] Al 7R Al 7} w9l 4l o
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B AF oA zfFHe] NaxE YAl 5~6°Q—T’-01]A1
estrone 1.0 mg#} 5~8UFo4] 0.1, 0.4 *E+= 1.0 mg&
Fo] e o v]$- Z7Hp<0.05)] L KEE+= YAl 5~
6T 5~7d TN 0.1 mgE TS w o5
7Hp<0.05)# A aF 5~8d el A 0.4 = 1.0 mgs
o3& wiiz A3 A (p<0.05)H ). o213t At
i) Kgert 24da A g aA7F ol vﬁ'—frﬂd
° 2 NayEE Kgkd det 43 $7F wme s
o] 5 o]-22] go] AAEA FAI=7] wtel viehd
o AztEich dvksbd 2 Al il 5-6
w570 T dlRFS 7H7) 9lAl rate] 33%7}
zato] 9t g ¥ 71 estrone 0.4 T 1.0 mge Fo -8

= AHde] A3 vhehA] o Abgde] Ky
o9 Al whdel] 0.1 mgg FAHE i EE rat
ol ZAfo] viepilar Ahgale] Kyt of$- S7H)
on, 58U FAME 2T 0.1 mgs FHYE o
zadol & kg E N K EE S7FA2 04 &
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L KFEE o 7hagr] wlEelrt. o9} st
AFde Ky Al 7idald Z7E 5 EAl
Apgke] S Fra A Al 8 HEE
&® WS A A ratol] estradiol2 850l A
347 £4% A Kewrt $715 5 Nagee
Mo 2 7ot e Bart o) & A|A|ste] Frha A
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itk el AN AR el ool wE
5= Ao Zvpoido]n® 747}"] A5 = A

Agdel o3 e shat
Al o] lgljutel 52}*3 7 A A=
of waiglsh wlel Aol FoT AL oA E
of] #}-g-oHe) estrogenit progesterone-‘g—}_% EAo &=
Asle] v 8- d7-g Far) leka AzHEe} e
B AN JAl rate] Al 2hgel o] Nagh K
T Howard9} Defeo'®?] A3} wlE#z]v KeE
= de Jesus et al.*9] A vl 23 AR}
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3 =
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e 9Jale] AR FHrie 7o) deAar R F7FR =
F2 Ao $o{% estrogeno] RS g
W FAGL mE AET AR Burgk A7)l 2 sl
o EehE @R & Al e A
3} ko] UAF BA7) gl e%trogenl’} progeste-
rone T Nagt KFEE Ak wi 25 24
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2ol v gelolel Hlobi i A W AT
wiol sl Abg-of| W]z 8-S APt Al Fo
%} estrogen] 2H8-& 7 &)z} sledvt. o] 5 £lslA]
A& 10| A= alAl 5elol) A8 o}E 28F2] estrone-g-
Fojshi 1, 2 wi 3ol HAste] Galseh A
8 ZANE Ao "Rl estradiol¥} progesterone
wi Nast K58 2%35l7 SAld 23992 Nag}
Kes2 2300 A% 2¢ME oAl 5, 9 i
13l A E c}E 28k estrone-& §o3} 8, 12 ==
= 16204l Y41 2100l Hs A, B
Hobgd, BEehols I Aabush 2aklo}s) b
%9— ZA8}aL F-Alell 8 Alestradiol ¥} progesterone IE
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