g el st A A20W A 23

#Hel slelxd LY-117018 ¥ tamoxifeno] o] 24

R

3 %

Agdds sofsfst gejgdad

= =

Abstract —=

°13 g Al .

R

2

Effects of LY-117018 and Tamoxifen on Implantation in Rats

Kyoung-Sik Park and Jong-Kuk Kwun

College of Veterinary Medicine, Seoul National University

These studies were carried out to investigate the effects of the antiestrogens, LY-117018 and
tamoxifen, on implantation in ovariectomized or intact adult rats.

A quantity of 80 ug of LY-117018 or tamoxifen was given to adult female rats on Day 1, 2, 3 and

4 of pregnancy and investigated the implantation sites on Day 8 of pregnancy.

The rats were ovariectomized at the first day of pregnancy and treated with various doses of LY

-117018 or tamoxifen together with progesterone daily from Day 2 to 8 of pregnancy and then

investigated the implantation sites on Day 8 of pregnancy.

The results were summarized as follows,:

When a single dose of 80 #g LY-117018 and tamoxifen was given during the first 4 days of
pregnancy, the implantation was intesively inhibited in the pregnant rat treated with LY-117018 on
Day 2 (14.4+3.5%), 3 (16.3+5.3%) and tamoxifen on Days 2 (17.4+£4.6%), 3 (16.3£2.8%) and 4 (13.9+

3.5%).

LY-117018 was apt to inhibit more potently the implantation than tamoxifen except on Day 4 of

pregnancy.

In rats ovariectomized on Day 1 of pregnancy and treated continucusly with 125 ug of LY-117018

and tamoxifen together with progesterone showed the highest implantation rate, compared with the

rats treated continuously with different doses of the two drugs. The correlation coefficients between
the dosage of drugs and implantation rate were r=0.91 (LY-117018), 0.51 (tamoxifen), respectively,

except treatment with 625 ug of the drugs.

Tamoxifen was apt to stimulate the implantation more potently than LY-117018 except groups

treated with 625 pg of the two drugs.
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Az A3 WA, A FAS F
3 antiestrogen 2H-§-o] ASE Hw s, =

tamoxifene EFEo) watr] A7t Aol stod Aol
= estrogen®} f-AFgE AdAe] )z (Martin® Finn
1968; Terenius. 1971; Jordan, 1975; Martin 3} Mid-
dleton, 1978; Korach®} Ford, 1978; Korach, 1979) &
Hol &= FEA 22 estrogens FAHEF A A o] glon)
(Harper ¢ Walpole, 1966, 1967; Jordan et al.,
1977B; Waters2} Knowler, 1981) o} g] o] 1ol 4] =
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estrogen Z3}A) £ 2}4-3)7] o ol (Sutherland et al.,
1977) tamoxifen 2H-goll it dFAE 5L o
9 7hehell antiestrogen®] 247 Ag A7 &
23] A E = AXNE A,

34 antiestrogene AdIA 2.2 estrogeni?} estro-
gen FEAlo] disled AAHo2 AFIFo 24 antie-
strogen £ 75 el = A 22 ¢8| A ¢l o} (Terenius,
1971; Rochefort et al., 1972; Jordan et al., 1977A,
1977B; Katzenellenbogen et al., 1978; Kur! 3 Mor-
ris, 1978), Z#: ol & estrogen T4 L8 A3} o7
estrogen®] 7t<ut-g dha] o] E(Robertson et al.,
1981), antiestrogen®] A EH H#-$x}o] & (McCor-
mack # Glasser, 1980; Markaverich et al., 1981;
Korach®} Lamb, 1981) 59 A+ % glch, zeiv} &
o estrogeng-&A ¢} v}E antiestrogen 7 39 9
ZM 8 FA438lo] o)A} antiestrogens] =H4-& Fala]
HA A ste] = Bast ol 55 2 ok (Sutherland®} Foo,
1979; Sutherland et al., 1980; Faye et al., 1980),

g F 2P e HA o B A4 Bloch
(1958) 2} Psychoyos(1963, 1964)+& progesterone®}
estrogen®l ¥4 2 24 A& 2he = gldeh FA
25 94l 4 A el FaE A AT el = Fafel °]

FoAR = 7122 Kol Al 49 2% o) estrogensd) &
V54 Aapsld a': Shelesnyak%(1963).
Shelesnyak#} Tic(1963)& 1Al ¥ 4 o} == 2
F A G2 F AASIY B A ey gl o
g S Ve A 93 7Ed Al 49 2% estrogen
FoAld e A4S Vel & A23E ¢ sl

Estrogeno] A AWl histamine ¥ prostaglandin A
e ZAlstod 2bFe] Wi Ee] dE ALEE Folm A

FU g NAAEE dEbet A X2 WA 7Y 27 e ¥
# F34E /M0 de Bavt 9ok (Shelesnyak 7
Tic, 1963; Callantine et al., 1966; O’Grady et al., 1972;
Saksena®} Harper, 1974; Saksena et al., 1976) .

Pfleiderer(1965), Dickmann¥s (1975)& %7)v] %
Aol slej A = wl Eoll o] 5le] Al F 5= estrogend A
Bosiks B zshedch,

Vokaer ¢& Leroy (1962)%=

Zx707

progesterone ©|" his-
tamine®} & Bastdeh,  olute)
Psychoyos (1973A, 1973B)s JAE AA & 55 9l
o] A estrogen®] 2tadel] glol A el W4 o ol B3l
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F3 Basigcl,

Duncan 5(1963)& U-11100A(Nafoxidine hyd-
roxide) 7t 83, E7], 2], 71FGq ] FA44E o
Agcha Barslsdol, Staples(1966), RoyE(1964)&
JAE Ao} 7Ed AR #F ol gk v EojA] Ao A
clomiphenee] R Aol #}-8&-3lof 2pa-E )4l 48 8.3}
4129 Holtkamp$ (1960) = chloramiphene& 7}#) &
At A1 A5 1aslgdcek, Callantine(1966)
< (CN-55945-27(1-(2- (P-(a-(P-methoxyphenyl)
-A-nitrostyryl) phenoxy) ethyl) pyrrolidine,
citrate) & 7} i J Al v ] & <d 3k,
4, 282 Hs54 9 FSH g
ERAE 3% By,

°]4¢} Ze°] antiestrogens 5ol wtebA vehtbe
E37t vt ole #Agt el six] AF Bl gl
=3 P79 2o & estrogeno] YpHo g 2 7%
= Aol dukAolry,

meha] 2 AL oJAl A glol4 LY-117018 %
tamoxifen®] 3} estrogen &3 2 estrgend FAIg &
5 A3 ojel gt AR} Fo] Atatel] oW A F L n)
Aerts DAy flsle] Faaieio

mono-
antiestrogen =t
Z7ke} ¥39 FSH &

A ¢ dy
AHSE  AF 180~185g2 1053 A% Sprague-
Dawley 85 <47l 210712l & AP Ap&3s14dt}, o] &
< £ gt AgA 2 A gAlglen A 7“*] 7
AYE 7 2% 1004 223 Mol Eoz T aste
1708l AbgAbel| 10mte] 4 XSl A EEEL 25 2
AR (b ok 28 AHrE A A A8 2EE
23+5CE FAAIZA sl 1442 24 F),
LA A £2 0 Ketamine(fgheksl) S mhelgd 0.1
—0.15ml (5—7.5mg)¥ B3 uol F2}ste] Aula] A1
F ethyl ether® F71 F4°1H A2 o Fa AA) ¢
zo §3=E 3, AE FHE &F ¥9E lem
Asfsle] 5o} T8
Z& ANt daeh
ot} (Waynforth, 1980)
&EIA FYA 2X2E ?ﬂ?&#.
Al 2 : Progesterone (Sigma 4}), tamoxifen

(1- (4-B~-dimethylamino-ethoxyphenyl)-1, 2-dip-
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henylbut-ene) (I.C1.A}), LY-117018(6-hydroxy-2-
(p-hydroxyphenyl)-benzo-<b>thien-3-yl-p

ketone)) (Eli
Evans blue (Sigma

-(2- (1-pyrrolidinyl) ethoxyphenyl
Lilly Research Laboratory),
).

o2 50 :vlefg Fod= 0.1mll HEF Fois
A, FA4 AA Adol= G344 718 0.1ml T 7
oFAl F=7t 80 pgel EIEE aElm A Aol
= 334 71§ 0.1mlFA 2 A FEo} 1, 5, 25
125, 22l 5L 625 pgol = Al &9 5t = sFabsb o,
HELLS G54 7152 vlelg 0.1ml d s} FA4sbg
o},

LY-117018 ¥ tamoxifen2| &4l Ax| AH : 10w}
2y =48 Aol uict M4 FHol e AL 2~3
ohe] Y5l v of Al ol Aol 2] 8o sperm I
+ copulatory plugE #alsle] UL A4 142 A
s}l ot

ZF ofAl= Al 19 (DD, 94 29(D2), ¢4 3¢
(D3) el 3 4l 4 (D4) o F<8}51 8ol etherv}
HAAA GdF ATAAE 2181 0.9% Nacloll Evans
blueE 5% = Al &8 A2 A& %52 0.1ml
# Folets 208F 4 AA dold 2y AR s
Abebs e BAFE ZASIE Y,

LY-117018 % tamoxifen2| =4t
12 (DD e F£E AAsG ey, AAY GaF
Asg dAvjA s Ao, z8x

AR

Bl

#H o sle]A] LY-117018 ¥ tamoxifeno] o] Zate]| v]xj& o F—

progesterone 2 mg/rat(Yochim3 DeFeo, 1962) &
5% HA DY) A Felakda D2V e 7 Azl
AE A% Foists D3, D4, Dieoll & 2t 22 oAl

%2] 200§ Fofshe] D8ol FA A4F oAl Hsbol B
T ATl SHY UY P e B2 Syago
S A2l 2 WYl B HAL £ -7

Yoz Aelstedon obal Folus A4
o Watel AHEAL AAelaln),

2

LY-117018 3! tamoxifen2| At 24| F 1} :
9] A1

HEE
F 1, 2, 3 223 4ol 80 ugel LY-117018 =
+ tamoxifeng Foiat F Al §U ol HYAA 24} AF
)& Fag Azt Table 13 2stok,

LY-117018% 3 A% A4 2T 95.8+4.5

%) A& wolFelth W, 94l 29w 3ol
LY-117018 80 ug S & 14.4+3.5% == 16.3+

5.3%2 YA 1o E= 4ol Eo3F 9] 27.9+11.4% =
= 35.6113.9%¢°l wisled folgk F4E Bau(p<
0.0D), 243} 3d o] ¥odE7bell = 2Agol QlojA] 42
& Aol 7} gl

AdA F 3¢ tamoxifen 80 ug =5 Fof A$ 32 8+

7.6%° 24&¢ RedFgla, Al F 2, 3183 49
of Fof Aol 22t 17.444.6%, 16.3+2.8%,
B3 13.943.5% 24 FojF7bo) $23) o) °J"é

Table 1. Effects of LY-117018 and Tamoxifen on Implantation in Rats During the First 4 Days of Pregnancy

(Mean+S.D, n=10)

Treatment (80 pg/rat) Ejleygsn:rfltce; Implarlig.ti(())ﬁ sites Cor;li)(;éolgtea Implf:tt: t(l‘;:zr;
Intact control - 11.1+1.6 11.6+1.7 95.8+ 4.5
LY-117018 1 3.4x1.6 12.0+2.4 27.9+11.4%
Tamoxifen 1 4.0+1.0 12.3+1.2 32.8% 7.6¢
LY-117018 2 1.8+£0.4 12.6+1.3 14.4+ 3.5%2
Tamoxifen 2 2.2+0.8 12.5+2.9 17.4+ 4.6
LY-117018 3 2.2%0.9 11.7+4.1 16.3+ 5.39°
Tamoxifen 3 2.0+0.8 13.7£3.6 16.3+ 2.8
LY-117018 4 3.7£1.3 10.8+2.1 35.6+£13.99
Tamoxifen 4 1.4%+0.5 10.0+2.1 13.9+ 3.5°
a), ¢) p< 0.01

b), e), f) No significant difference from each other.

d) p<0.001
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Table 2. Effects of LY-117018 and Tamoxifen on Implantation Rate of the Rats Ovariectomized on Day 1 of

Pregnancy (Mean+S.D, n=10)
Treatment Dose (ug/rat) Implarlftg.ti%; sites CorII)\Io(;éOlfutea i};qtrél?g}:)atlon
Intact control - 1I.1£1.6 11.6+1.7 95.8+4.5
Ovariectomized control - 0.2+0.4 12.9%+1.5 1.4+2.9999
Progesterone (alone) 2 mg 0.3%0.5 12.8+2.1 2.1+3.39

LY-117018 1 0.9%0.3 9.9+1.6 9.2+3.7
Tamoxifen 1 1.740.8 11.9£2.2 13.7£5.7
LY-117018 2.9%0.6 14.1+£2.0 20.6+2.9
Tamoxifen 4.9+1.6 15.1+3.7 31.9+5.8
LY-117018 25 3.4%0.8 14.7x2.1 23.1+4.8
Tamoxifen 25 2.9+1.0 13.0+2.9 27.6%x7.2
LY-117018 125 4.1+2.4 11.6%£2.0 37.2x£23.0
Tamoxifen 125 5.4%+2.2 15.9+2.8 32.1+6.0
LY-117018 625 2.4%+1.1 11.2+2.4 21.3x7.9
Tamoxifen 625 1.5%1.0 13.3x1.6 11.447.39

The rats were treated with progesterone (2 mg/rat) for 8 days and sacrificed on 8th day of pregnancy.

a) No significant difference from each other.
d) ¢} p<0.001

A esre, 28 @ 42l tamoxifene] LY-117018%
oo 72 A A A3 B A (p<0.00D) & A
2 LY-117018°] Hd4 2oz <zt o] F4-g A5}
= 7ol

LY-117018 ¥ tamoxifen2|
AA Y Aol progesterone E

tak 53 d4

Alell LY-117018 =
_%
A

N

Xl

}ﬁ !

Foddle] A st
progesterone &% Fo 7% -$ol& ZAAFEo] 2.1+3.3
%2 da BA NET 1.4+£2.9%9) v)sto] #2
gk zlol 7k gl ok, LY-117018& 1 ug 5 7% 24t
$0] 9.24+3.7% 2 &2 AA 9 &F o)} progeste-
T3 A4Ed foAd e A4e 2018
HA3(p<0.001), 625 g & Fg AE A5
= AHeR Fo X Zrle uzt F4ge F5)
T EALY(r=0.91), S5pug FE)N T A 7 £
ogF 7o) & frelAde A=A k),

1pg ¥ 7AFol= 2AAdgo] 13.7+
5.7%2A w4 AA g =Tt progesteronent %
g AFRod fAdgle AdE F01E RodFgn
tamoxifen 5 ug =& 125 ug ¥ A$ 217 31.9+
5.8% E& 32.1£6.0% 24 )9 Z}"c}'ga vHeR Y
Ak o A FAL AL QA A gk

+ tamoxifen-$ L&

lro

rone?t ¥

Tamoxifene-

= tamoxifen 25 pg Fol Tl UAME 27.6+7.2%
2 5pg 759 vas) 2 3 e
Ret 625 ug T8 Al 9stn FFH o2 e
5 F7bel mebd Aabgo] Fovste AEE
AR (r=0.51), 281 2 Fo
tamoxifeno] LY-117018 8.t} 3§ #3 o
&S BRAF
i &

379 aAtol Qlo} A progesteroned estrogene I
FH o2 275w Al 445 estrogen surge?) &4 %
ZHdell iAo F24e) AT 9o} (Psychoyos,
1963, 1964 ; Shelesnyak et al., 1963 ; Shelesnyak
Tic, 1963; Zeilmaker, 1963; Yochim®} DeFeo, 1963;
Callantine et al., 1966),

2 AYe) 93w Table 1914 B nlo} 7to] qlal

g A4 fFe JAl 1,2,3 = 494 LY-117018 =
= tamoxifend Folgt A3} LY-117018L Al 2o =
+ 399 748 A9, 183 tamoxifene ¢4 29,

3 E 4ol Foidt Ao AatA A4S A5k
th, 223 49 A 9] estrogen surgeS 7HebstH £ okA|
€ 73 estrogen 23283} o}-2-8] estrogen 2 34 =
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A 2g 2 A)zZbe] AR W FE HoEol

Tamoxifend] #Ate] 4ol #ste] Harpere} Walpole
(1967) = 22 A g A=E B3 vy} 93 Callantine
2(1966)2 antiestrogenal CN-55 945-27& A}-&-3}oj
AA 194 et 3dA FHH S A A S FF K e]
=

LY-117018¢] =4 A% A7k #3led Blacks
Goode(1981)-= LY-117018% %44 estrogen®| =&
< oA AT ALE Mol ou=Ar A &HH A
B 8] wksled Jordan® Gosden(1983)2 LY-117018
< @714 A S FAsksdct,

FAle Al 46 LY-117018 %o 7-Fell=
JA AA &ZF7) st d e tamoxifens
o whsl LY-1170182 #4 43 A zte] tamoxifencd]
H)a) ki A vebdis Aoz 44", £2F 9
Al 4dd] Fo93 ASE Zﬂﬂﬁ}ﬁ LY-117018 %37}
o2 A A4 542 7t

estrogen & A o] W3t
LY-1170182] °f3t v 23 A& Pste A=
K¢l o} (Sutherland, 1981; Sudo et al., 1983; Murphy et
al.,, 1984), Black® Goode(1980)2 3} estrogen & 3}
9} A%+ antiestrogen A 9 estrogens} HA}&+ 24
o] Axel dhnle ok s,

Binart$ (1982)-2 tamoxifeng progesterone &
Blol| A4} estrogenst FAHEE E3E VEtithe Ry
=

Table 20 4] ®i= wpebzro] 41 3 v 249 @
#ol progesterone # of&el LY-117018 =&
tamoxifen®] Fof 5% & F7tsle] vjd A3 5
A el apeba] Fof Fkel] AAbg 2] F7b A o]
= 5 ofAl o] Fola} 2abE b AHE-A
7} 22 r=0.91(LY-117018) & r=0.51(tamoxifen) &
A 5 oFA o] estrogen®t F-AHEF A7} A el
A= S BFh, 2elm A el leiA] 625 ¢
& $93) A5 A 9 3}3+ tamoxifen®] LY-117018
Aos oF7t ¥ FAAES Holy Addeldld o=
tamoxifeno] LY-1170188.t} 2F7}F o] estrogen®} f-A}
& A& ubed g}

ol 714 estrogen &AMl wHE F3pA A=}
antiestrogen 19 estrogen®} A3 E3e] =
T3 Ho 2 Mol antiestrogen Z2{H-419) A7 >
A=y 24 =32 F3E ul2 o] antiestrogen 2 5
$efe] ztgd 97 7oz BT}, Winnekerst

BEEL
S ¥R

(=]
tamoxifen F 8¢} HH
Z7MA1 7] 7 3ol ol &l l

rl*l

AAe) AdAA LY-117018 ¥ tamoxifene] o] Ao vl Fg—

Clark(1983) = o} & AR olA fAF Za] & ¥l ni7t gl
o1} Welsh% (1984)& wie A& S Hojx glch,

2] antiestrogen 2 &% o tisled LY-117018
B} tamoxifene] 47t of A& e 2R AR
=k, g3, LY-117018 =& tamoxifend] 49 5%
E AZA o) apelr JFH o2 BA4E S A
& Holg HAZE A= HX oA AYE F7E B
oA olddded ol AT AW EAd=
antiestrogen 2 {H-41 9] ;Ao 2 FAE T F
He Ao #gd), ol Sudot(1983) 9 AN =
o125 Hung®} Barker(1979) = estradiolell #3}¢
A FAE sta

o] Ale] AFE Fgsle] ¥ antiestrogenc] 2Abo
B gL v A Bl ASAHY AF7F 48T
Aoz A7Eu A A = estrogen#te estrogen
Lo N AAA 2o 23§ estrogen ZE Aol
ANelste AR ALRHY £ d¥HY AS 4A T4
Aol Af Fx) F oy gy ukg o] MG dAF
2 5 ATk 2 23 4o @ebed s LY-117018
L tamoxifen®} antiestrogen 2§ 4-9j<te] Aol
g} estrogen® §-Ab3t Este] Az AQzhElel,
Antiestrogen A9 9] Ao t3led& B-adren-
ergic receptorgl 3 (Sudo et al., 1983), muscari-
nic receptorzl+ % (Ben-Brauch et al., 1982) 5-)
B8 glen o) Fd ¥ endogenous ligandel #
g AFx o]F ozl ul ch(Clark et al., 1983;
Winneker et al., 1983; Murphy et al., 1984)

gk chloramiphenes} gonadotropin & #jof #g <
+(Holtkamp et al., 1960), MCF-7cell sl slelA
tamoxifen$] progesterone &3 A A Fg o
F(Horwitz et al., 1978; Keeping® Lyttle, 1982; Sc-
holl et al., 1983) % ®o}z] el 24 progester-
one &) &}l A 9] tamoxifen?) estrogenz} A+ &3}
o] T3} ¥.5150] 9l = v} (Catelli et al.,; 1980; Binart
et al, 1982) %22 antiestrogen 2§ %919 £,
estrogen T4 9} 9} ol A, el #FFHe) AF ] g
oA Z7] o2 &3 B dFo] o P2 FHE o]
AoF szt 2w antiestrogen ¥ FSH, LH,
progesterone, L8] 3. PGF,a% A& 7o) A9} 1 o
A7b FApE Lo} ol zbAe) Lgo) X gt
TE el vl A= 4 g3 Belste] JFHojAol & 1}
Azt 4 7hElo) R},

N

K-T - N
a2
X
s =

o

9]
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B AEE AL mE da AAE dF oA anties
trogenq! LY-1170183} tamoxifen?] ¥} estrogen &3}
% estrogens} fAgE A7} AAdel] o] @A dE v
Ae=7be sl flsked e Esdch
Aa gdxe oAl 1, 2, 3 e 490 LY-117018 =
+ tamoxifen$ 80 pug 5 FoIstar Al 8ol AN o
A Al g gl o, Ja A da A EH 330
progesterone: 3} t{£o} 7} kA5 1, 5, 25, 125 &&=
625 g FEE YAl 25E 8U7R| T A% Foisl
F oAl 8ol Ak £ el E BA ] b5 A
£ 949,

D A4 JAAS) AAEL 95.8+4.5% o] wralo]
LY-117018 51 7§l a 29 3 ol
Agol 747t 14.4+3.5% 32 3+5.3% 24 ¥ 2

Age B Foc),

2) Tamoxifen2 ¥4 2%, 3, 2183 4] Fof
A Zalgol V2 17.444.6%, 16.3+2.8% % 13.9+
3.5% i/ﬂ G2 A4 EE o,

3 A 4eo] LY-117018 SoiA] 205} 3ol ]}
of e3le] A A @) <k E A,

4) A4 44l Fell 4 LY-117018¢] tamoxifeniich 33
TARLR ot v 2k AAstE Al

5) g4l 3 a4 AR AFe AYES 1.442.9
%o] % o] progesteronent ¢l 92 Foji] AAE
2 2.1+3.3%°1 v},

6) 9A A F4 AA=E FF el progesteronedt of
<2 125 pgo] LY-117018 =& tamoxifend A2 2o
25X AR 2 FA4E(37.2+23.0%, 32.116.0%)
& Holow 625 ug £ ASTE A3 Rl A
&7ke) AaAsE 244 r=0.91(LY-117018), r=
0.51(tamoxifen) o] 1 ¢},

7 A A di A" AN FFHLE tamo-
xifene] LY-1170188 ¢} & AA&-& Bl

8) LY-117018 =+ tamoxifen Fo44] 44l Az
P wgo] wlg Bkl
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