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7L minjd nel B Ao e ookdt ¥ 29 prostaglandingE B A ) md} 223} AY, indomethacind} prostaglandins
o o 982 E3) WA} Yo nA e gL dolr 3, wlo} BAE PGES} PGF.S A T4 S WSt g dobr gt 100uM ©]
A %9 PGE, AN A RE Adurt H3tsle f64S Boly PGFLYl el e #&HA ¥odth PGEA} PGFa R4
wjobe] 2315 AR AFEM ] AL Y2 FAIATH hCG FAL T 844243 9617 BA) wloto] A @ A3+ F3t
&o) Autm o Zide AFE By o BYTu 2] B L 22T FARIAL PGE &3 A X5 L SASA} &5
ZadA. 89 vjo} A9 #AYC) PGFLY $E7t Fotd o) whe} #3817} JA = Ac}. Indomethacin®} PGE vt PGFaE &t
vkl o) A Z- @A wholE wioFE A9 prostaglandinsE BELZ M| F AR £3lgo] Z/13l5ith §H PGEY B¢ &
FEoA 3ol hxE £FoR FUlstUth. 8 PGE, §A& dACA ) wet 43 F71% v PGF.t F24< $7t
Bt} o]4e AFoA PGES &% A2 5AL o} @A 7} goldSE 7482, 259 PGF.= Hlote 1518 JA|st5en,
WA g o) me prostaglandins®] 8.7 o] THE-S & & Uk BE 447 o] F ot FA =, S]] wpe} 2 GFo] o
23 Y33 Fate #ofshe A2 Algdrt

t rlo o

ABSTRACT : The effects of prostaglandins in hatching and implantation have been studied but the results were various, and those
are not well known by the embryonic stage. The present study examined the effects of prostaglandin E, (PGE,) and prostaglandin Fs.
(PGF.«) on the expansion and hatching of mouse embryos by embryonic stage. Also we tried to measure the concentration of
prostaglandins of morula, expanded, and hatching embryos. In early morula stage embryos, high concentration of PGE, (>100,uM)
showed cytotoxicity but PGF,, did not. The hatching was inhibited all groups but not gave negative effects on expansion. In 84 hr
and 96 hr stage embryos, the hatching rate was decreased at all treatment groups but not inhibited the expansion. When combine
prostaglandin with indomethacin, the hatching rate was increased significantly compared to the prostaglandin-treated groups, and as
lower and lower the PGE, concentration, the hatching rate increased to the control level. The embryonic synthesis of PGE, increased
dramatically but that of PGF,, increased gradually. PGE, showed cytotoxicity at early stage embryos much than late stage embryos,
but PGF,, did not. Hatching was inhibited by the high PGF,, concentration. It is suggested that the inhibition of hatching might be
at resulted from cytotoxicity of PGE; on embryo. However, it is thought that the mechanisms of inhibition of hatching are different
between PGE, and PGF,.. In conclusion, it can be suggested that PGE, and PGF,, concerned with the expansion and hatching, and
their effects on hatching were different by the embryonic stage.
Key words : Hatching, Expansion, Prostaglandins, Mouse.

Tl AT 43 35E o Fysed 2 AN

M E AZoz 1) SHYE Holbe B, 2) AU M)
A BAZ T AX 24 9, 3) F2 94, 4) B
¥ ATE 1997IE TSR 7|23 844 A 7H (BSRE97-4437)9) 1A A, 5) AU AFGAZ Uro] £ 5 gtk T2 04

EAR RAARNEAT ALAL BMPT-000)] ALL2 o] Feid. #lote WAL A F4F F Ao FAae 43AA



180 288 - ARE - 84T AR

5 o] RAHAA} Fodl=d o] F SFUHE prostaglandins
7t g8A ok ARy JdAZLE A YAHRE T
prostaglandins, thromboxane, prostacyclin, 22} leukotr-
ien® 2 A=) Arachidonic acid®} 2 tjA} AHEQ]
prostaglandinst= ¢HgAdo] IA| o, ]38 AX ==
ol #& AN B MEEAE M3 auto- &
£ para-crine 28AUxte] &L 433t} (Khan et al,
1995).

#, 7], 2832 & SA prostaglandinsZ} A7 W= &=
© RufolA =] A4S 2dste JoE HIHY
(Jonson & Dey, 1980; Kennedy & Armstrong, 1981; Harper
et al., 1983; Snabes & Harper, 1984). A3 Fujr} Hjolo
prostaglandins®] A &A1Y i} JAAES AT o §3}
(hatching)7} A= (Cheon et al, 1997) Racowsky<}
Biggers (1983)% XHJo|A] prostaglandine] FAHHA &=
RAow B3ty rh §8 Hoversland 52 (1982) A oA
prostaglandins®] A JA = FA4S A HA7|= a4E 2
T Ao2 BISHT. P2H A& F3e; Fgo] £
At} (Terranova & Dey, 1983). A& &47] E< A2
Y=t JellA] prostaglanding (PGE, PGF, IGI)7} A4 = ¢
FFRAANA @RI ALE SR8 BA R B S
271771t} (Kennedy, 1979). E7) oA = EuljoA prosta-
glandins7} A =¥ (Dey et al., 1980), 29 Ao 910
A& oxytoxin®]y} platelet-activating factore] %3-S uko}
AZ et 2ol PGESt PGE.7} A= TwjoA =
St AT} (Kim & Fortier, 1995).

A2 75 I AL TREE 27] BAIA
38 BAEE AL AT Wagld] Rz} o wy) =
7bete B E Frdth Tujte] A AE F49 Wl
G AEEIS T oA Y A0Z o8 A3
Aste] o4 714 2o AAHI Aok (Wiley 1987). ol
Fslaty gl et #F 9 & GAE prostaglandinsZt FEE]
A G 23 Foste A2 A A

Indomethacin  (Indo)& phospholipide] djAlatd &
arachidonic acid”’} prostaglandins2 thAlsls IR o) #H
® prostaglandin endoperoxide synthetaseS A 3= 32
2 98)A on, Indog o]-&8te] A3 wjolelA] prostagl-
andins7h 8o v1E G A A7/ AYR4A %
t} (Chida & Mettler, 1989, Cheon et al., 1997). %3} Indo
9} 87 prostaglandins®} ¥%2 tY3HA ste] R3hd) v
¥ 9% (Chida et al, 1986)°]u} t}¥3t E%9) prostag-
landinsel] 3 HIME SN cAMP 59 W8 4 §

DRERR

(Zhong et al, 1994)& £l Fx o) o3 G&o] Y= AL
Z ¥R Y
281} o] E prostaglandins7} A1) o] 32 wjo} WA

A g 282 A =Y 2 viAe ¥

olsle wwg gA o). gty B YoM E prostag-
landin®] WA} AHE2Ql PGE,$} PGF.E T8 ¥ EE A g
8AY £-2 indomethacin} §7] X e)ste] wjop G GA
of et WA Ftof vX e TS Gokrgint. 282
AW, 283 B33 FE39 wjohl PGE:% PGF
o] 44 2 o WstE L.

JEEETE

1. gfote} %

BE717) ¥ 14/ 1087k 2 2 - HE ARSAdA §3
2o|7} 283 FFHE e AHEE A7 (ICR strain)
& A3 4R AF 5~8FE A& AHgat] T
Frol AHSHE FHLE AT 8~12 FE A4 AL A
43t anjof o g3 ATt

Suje fE8t7] Y8t 5 IU pregnant mare’s serum
gonadotropin (PMSG, Sigma)g& E7FALgH 3 48A] 77t
5 IU human chorionic gonadotropin (hCG, Sigma)& &7
FALete FpEE FEGRT FE F A7 F35%
BT g o AL B8t 2] oF & A
hCG FA § 1A Ao e s midsle £33
Ag 4HE Ak WFd elx B BFQ T =
A¢ AAZ & WPde BRI $AEY oF 27
(compaction)® A7 A4 7] G4 ¢ vjolE 3|35t 4
o A&ttt

2.tfofe) it 3! B}EtEF | R2|

348 Hjol= HlFHA] (Falcon; 60X 15mm) $]o] 204L
o MFAE WEAA 7o BwE F HUF (Sigma)E
Yol ksl micro drop WS o] &34t} et fe
Ze g wyog B33 5 BWWE HIYAA A3
o, vlo} Wi 5% CO, 95% 717t FFHA 37T,
100% S EE A 8k= g7 YollA vl Fstsict.

hCG FAF F 2N 74t Y53 27] 447) GA o)
ol prostaglandins& -3 Wi gl =&A7)7] A7A
71299 (04% BSA in BWW) WellA watglon o
&3 Zo] Helstsith 1) hCG FANZE 71F02 @ 7
Z+o] wjolA o vl & PGE,Q] FFS Gotr .y} 27] 4
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A7) @A o} (early morula, 72k post hCG injection),
84A12F (post hCG injection), 223 964}7} (post hCG in-
jection) ©A1¢] vjo}E 0.1, 1, 10, 100, 200uM 5 =2 PGE,
£ 43 04% BSA, BWW v o 2 77} &4 hCG F
AL 1A TA st 2) Z47be) dAE wjolg 1)
3 FAA IFY 0, 0.1, 1, 10, 100, 2004M FEZ PGF,,
2 363 0.4% BSA, BWW w0 2 24z &4 hCG &
AFF- 1440 7074A) B gt

Cheon % (19978 Z#4& v}g 22 100uM Indos} 10uM
PGE:%} PGF.E ZtZ} &3 wjdd) (100uM Indo+
10uM PGE,, 100uM Indo+10uM PGFy,) Uo]A 96A] 7+ &
Al WotE 4812 Mg 2 9L AFY. 283
Indo$} prostaglandins® o we} ojm gt ¥H-&& Hol=
Ag dolrr] $45te] S0uM Indo+5uM PGESF 50uM
Indo+5uM PGF.g TY3HA AMeldted wjFste] wimats
I, 3Ho g A¥43E uleto 2 Indod] %S 100uME 3L
A& PGEY %<& 2AgY (10uM 283 1uM PGE)
3 BEHE golrsit

3. XLy prostaglandins 2k} Bi5t &X

PGE;$} PGF.7} 34AH) o]7¢] A7 wjopl 38 Q5=
=H0] Hojgton, B =i e &8 o3, ST
HE (A, BAF Ta, 222 Rpete vel) P
3 YolH At St Th 2+ TAlY wlotE 2t 10744 4
3] 3]=3lo] PBSE A48} 1 eppendorf tubed]] o] AF o)
AR 7174R] —70Ce B33l Prostaglandin®] %&
raidioimmunoassay (RIA) WHE& o]48< Chang 5
(1995)e] W& ol &3t 2t BA Y wotg TR 4hD
Al FE2gAoE 223 3 300uE 2L 100ul <
o] Sl& prostaglandins®] 4 ZA3Pom, o1& |43
dlo} prostaglandins®} & A4}

ME

4. 4H L RRI8 HE

hCG FAAZHE 71202 14407 At 3o ©PHA)A
(inverted microscope, DIC modulated, Nikon) 3to]A] AHa
v, Xv] £ TS5 dof, BT wjo}, LA AY 23
2l v}, Bkt ol o] FF3I )

72 Axe FAH f94 HAL r-test2 3o,
p<0.05¢1 H$-E F9% Ao = BAsH}

2 3

Effects of Prostaglandins on Expansion and Hatching 181

1. LA EEHlOf| (HE Prostaglandin E.7F W& 2! H30) 0]
A= det

%71 AN E PORY] =239 ¢ o 3522 0.1, 1M
dixe dsrt dRe 10M o149 FzelA {93k
ot (Fig. 1), €9 938 Je2 237t A E o)
o}9) u]&-2 10Mo)A -2 8kA Bt} (Fig. 1). 1002M o]
39 TR E A BE ot HEsg oy g B
E2AME dx2Es A $3E B (Fig 1). 94 0.
L1, 283 10M TEFAN BFe] AP wijole) vig
& P2F3 FARIAT

hCG FAFF 84417F A wjole] A & e A
e 27] A FASIAG. wjobe] #3142 10.M
ol de FrTAX e FostA #as (Fig 1) Y3
A2 B3EA G ol 10M )3l FEME
7hete] B3t JAHY eH, 100:M 0142 FEAAE 4
EEA 3] fedstA FAss (Fig 2). B3R sot
7t FEHAY Tu R ol JE wiold) v gL RE FET
oM dzTH FAEAT (Fig 2). 100 MM 96%, 2004
M FEAXE 100%2 FRu X st 2 A BE
wlol7t gslale o] AFAHIUT (Fig. 2). B3 Faj2
HAE HEL 10 M FENAAE WEZEH fA 8t o
gl 7] Adue} ulA 2 AFEY PGEx B3 e
AL JAA ot #3hg-& A5

hCG FAME 96717 & wlol AJ4u] (Fig. U 84417
H ujo} (Fig. 29 AFAHL fAEI oY HIpE 557}
getzich 43 A2 $AL 100.M o9 FEdAE
ZAPAeT 2 o8y FRAAE tzed FAEAY

OExp T Shr BHat M Deg

Percentage

0 01 1 10 100 200

Concentration (uM)

Fig. 1. Effects of prostaglandin E; on expansion and
hatching of the mouse embryos which were treated at
morula gtage. Exp, expanded; Shr, shrunken; Hat, hatch-
ing; Deg, degeneration,

*:p<0.05, *p<0.01 versus control,
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Fig. 2. Effects of prostaglandin E, on expansion and
hatching of the mouse embryos which were treated at 84
hr stage embryos. Exp, expended; Shr, shrunken; Hat,
hatching; Deg, degeneration.

*:p<0.05, *p<0.001 versus control.

OExp OShr @Hat MDeg

Percentage

Concentiation

Fig. 3. Effects of prostaglandin E; on expansion and
hatching of the mouse embryos which were treated at 96
hr stage embryos. Exp, expanded; Shr, shrunken; Hat,
hatching; Deg, degeneration, '
*:p<0.05, *p<0.001 versus control,

Z7t 3 non, A JEHE 237t A wjore]
¥ &-& 1034 100,M F=oA Fo% F718 Byl ke
g2 woldAlZAE 2] 200MEE AL rE 2 EHt
SAEII T (Fig. 3).

2. 2MCH[of] M2 Prostaglandin F, 7t TaH 2§31
0jRl= get

PGE¢ YA FolV A3 AHE A5 S 22 st= PGFLY
S AHRY TS 2 7] A @A YA e wo}
9] Hglgo] RE FETA ZAsAeH 0.1 10uM ©]
o] FroM FA4E& BT (Fig. 4). BF o2 B2

ERERE

D Exp OShr BHat BDeg
100

80

Parcantage
=23
(=3

&
o

20

Concenlration (uM)

Fig. 4. Effects of prostaglandin F.. on expansion and
hatching of the mouse embryos which were treated at
morula stage. Exp, expanded; Shr, shrunken; Hat, hatch-
ing; Deg, degeneration,

*:p<0.05, *p<0.001 versus control.

iz fARI R oY, B FHE F3ot AAE wot
= 0.13 100 MM E Fo8A Z7188 3, BZHAG7E
&239 dlole] ¥ &L t27d ¥& BE FRAA F7tet
Atk

hCG FALE 84417kl 2] 3t wfjote] 3182 7] 44
7] lolol Mo} upAAIA 2 Fashs AL Bion 0.1
200 Mol M Fol3ttt FU Al kel A2l PGEJ} 7
3o wAEe 9F (Fig. 23 ¥y o 2iste AFYL
Fgag oy 1 Zas Zo] At BFoZ WYL B
E FEdo] 2EH AR oY, BAe JHE 737t
AA @ wjolrt AT v &L BE FEZAAM F7HeH
th. B88-& U233 AT (Fig. 9).

DExp OIShr @ Hat MDeg

100

Percentage

Concentration (uM)

Fig. 5. Effect of prostaglandin F. on expansion and
hatching of the mouse embryos which were treated at 84
hr stage embryos. Exp, expanded; Shr, shrunken; Hat,
hatching; Deg, degeneration.

*:p<0.05, #*p<0.001 versus control,
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Fig. 6. Effect of prostaglandin F,, on expansion and
hatching of the mouse embryos which were treated at 96
hr stage embryos. Exp, expanded; Shr, shrunken; Hat,
hatching; Deg, degeneration, '

*:p<0.05, *p<0.001 versus control.

hCG FAME 96A17¢el] A2 ujote] F3}-&2 0.1,M3
1Mo A H223 fAE A8 2oy 10M o]d9
FEZAAE froddd Zasdic. BFezd $AL
200 Mol 2oy e oM f2eH FAle
AL, WA FH2 FE7t QAR wiole] H &L BE A
g oA F7h8te AT LA HE g ZE
Az A 238 B]Y (Fig 6). & B371A9
AL Z o] FolAY 13} o] 529 B FHo| Fadhe
Azg 2ok o8l @ WL TRt oS E T
th. PGE7} 200:M F=X 9 2ol H3E °¥7l 3= Rl
A& Hole A @8 PGFR.e HIE ot falA
€ HolA &gttt
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9] A} A B FA prostaglandinse Hjoke] LA §l
olq A FEu wjotdAld] weh 2 FFol thaH, Ayt
Aoz Yoo WAL A FAT FFE A}
=A% BgoH 58 LezdA FatA vesd.

3. Prostaglandins®} indomethacin® &7 X{2|& ©2]
by

5uM PGE,$} 504M IndoZ X&) 8 F9A1E 10uM PGE,
U 100uM IndoHE A3t o Hla] Fskgo] foaH
z7}vs19th. 22 PGE%} IndoE 2+ 10uM +100uME
3o} A g 4% wiots) RI&e 44 9E AU
o} Ak B ez SAE d2Ed fAs
A3 BAF Fe 2 B3t 9AE H&L PGE, TYFE
Zele Aoy gz vsde fostA w34
au M FEE AY@ FoNE F2aed (Table 1).
5iM PGE,+50uM Indo #2273 10uM PGE,+100uM
IndoE A& E-'PJ H)Za] B¥ prostaglanding] FZ7t &
& W Bahgo] FA8A Eol iz vlA] F3A ™
Apo] Zrx = Qich (Table 1).

99 A3}e ugoE Indod FEE 100uME 33
PGE:®] ¥& 1yMZ &t uj ] PGE.9| ¢ Ws}st vl A
B 9L o 29t [uM PGEHE A 3§ 3L §3
$9] 824%2 U223 HA8Y IndoE o] AN S
A% lNE 844%2 EAA FolA L gy 344
HHe-& Bt 318 Indo§ BELZ A e % & o Vel
d H3tg Z7bt £ 24E 544 A8 A9 dehiA
9t} (Table 1). '

Table 1. Effects of prostaglandin E; combined with indomethacin on expansion and hatching of mouse embryos which

were treated at 96 hr embryonic stage

Treatment No. of Development
reatmen Embryos Expansion Shringk Hatching Degeneration
9 2 66 2
Control 7 (1.4) @25 (83.6) (2.5)
Indo o 16* 10° 3y 3
(100M) (26.7) (16.6) (51.7) , (5.0)
PGE, " 19" 4 ogras 2
(10:M) (35.2) (7.4) (53.7) 3.7)
Indo(504M) 9 9 12 0
PGE,(5;M) 60 (15.0) (15.0) (70.0) (0.0)
Indo(1004M) 17" 14* 3pwees 0
PGE,(104M) 62 (27.4) (22.6) (50.0) (00
Indo(1004M) 10 0 54 , 0
PGE,(1;M) 64 (15.6) (0.0) (84.4) . (0.0)

*: p<0.05, *: p<0.001 versus control group, ##: p<0.001 versus Indo(100uM)-+PGE,(1uM)
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Table 2. Effects of prostaglandin Fz, on expansion and hatching of mouse embryos which were treated at 96 hr embry-

onic stage
No. of Development

Treatment embryos Expansion Shringk Hatching Degeneration

9 2 66 2
Control 79 (1L.4) 2.5) (83.6) 2.5)
Indo 60 16* 10* 31 3
(100uM) (26.7) (16.6) (51.7) (5.0)
PGF,, 54 19* 4 28* 3
(10uM) (35.2) (7.4) (51.9) (5.6)
Indo(50uM) 58 13 2 43% 0
PGF(5uM) (22.4) (3.4) (74.2) (0.0)
Indo(100uM) 62 8 7 474 0
PGF.(10uM) (12.9) (11.3) (75.8) 0.0)

*: p<0.05, *: p<0.001 versus control group, ¥: p<0.05 versus Indo and PGFa,

PGF,% IndoE Ztzt 5uM+50pM 213 10uM+100u
Moz A3 APFE BFA PGF.Y IndoE @502
e AR fo3A Fago] Frhatg oy 273
= $AS}AT (Table 2). Fig. 69X BEo] 5uM7 10uM
PGF.E 2312 JAE 4 9 FEolU Indod} S o] A
g A4S £3 23}go| PGR.IHE AP S da2gd #
o3 Fokstel H3) A Ao] A AHE BYY
(Table 2). '

4. 2HMo)| IF2 prostaglandins?| BHAIQ] 35}

wol SAGA o wet SFE FE WolTY oz 8
ko] Table 1o Yehiich. AAu M 2o 283 F3l2
WA o] A& Po] wE prostaglandins®] ¥-& o234} 7ol &
7¥etgth PGE= A7)0 1.91+£0.37pg, B3}E ZujolA
E 6.04£047pg, F3tate uloldA e 38.74+£237pgl R
3438 ZF7189th. 39 PGF.E 4479 2.38+0.47pg,
BAE Tl 2.75+£026pg, 23 F3she vl
oM = 6.82+1.66pglE AR Z71E AT} WEkA
W4 PGE= 447 Mo #& 12 tue o dAo] 2

Table 3. Endogeneous concentration (pg) of prostag-
landin E: and prostaglandin F., at morula, expanded and
hatching stage embryos

Embryonic stage

Prostaglandins

Expanded )
Morula blastula Hatching
PGE, 1.914+0.37 6.04£0.47 38.74+2.37
PGF,, 2.38+0.47 2.75+0.26 6.82%1.66

Data are expressed as mean+SEM. Observation were three
times.

@A oF 314, 20.34) Z7}8t3, PGFLE oF 1.18), 2.9
W) Z7tste 2 27} Ptol gEA Yeht B3t 23l o
23 FAHA] o] 59 gt thES FR3E 4 Qi

S

E7]9) X & prostaglandins7} Fuju} A etel A A=
™ (Dey et al., 1980) estrogen®] A= o} ¥-u|71 F7}s}
2 (Pakrasi & Dey, 1983), A}2o] Xujol wk-gsl=s] 2o
83l B3lo} gt} (Hoffman, 1978). 3 SR A+ X
vl 7} 78 (spherical form)ollA] 418 (filamentous form) 2.2
AAsted #ogoly deH o (Geisert et al, 1986). &
AY|H PGES PGFu= A4 wjote] wAe] n & 3
o] o} dA FEo) BE GYFE £ F AU (Fig.
1,2 3,4,5,6). PGEJ} viX& f3lst 932 Fuj2 34
3ol met ARAe2 4% A Y WY PGF.& H)
skel @A A7) BAR AEFe] dFol ATt @4
Indod] FEE 100uME 33 PGEY] %< IuME 3t o
FaI S W Bgo] 844%2 Y2EFH FALEG . &9
Indo& ©E02 234 & o Vel 48] w3 9
go] £ EAE FA AT A5 floiAh (Table 1). ©]
& AF ol A L= PGEE Xl slolA A=E {3
A& #ETE B3 (Chida et al, 1986)0] &8 Fwdg
et &A A3 wiolu prostaglanding ¥-& & W PGE.7t
PGE.9 88 2743 Z7lgdE B33 PGR.o= 88
LEES] PGESIA wlol7t Bl A& X Asde
AY #% 33 59 Ao AsdY. AFEY PGEE
F31¢ Zad g3tg 3719 4o HU PGR.x HEE
FE3A ¥ttt §98 PGEY PGF,, 2504 B3o 29
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[
T} IHEZ PGF 93 ¥31& ZHaE AEH 9% 4

TAE AZERS B TEF Joe d2ED FASHRA
7 AR HEY A

Fe7|Brhe F3 o|F29 wAo]
o2 Bl

Indo%} PGE & FAld Mg dFdA PGES =&
AEaAY AS F3hgo] Fr13At. wEkA] PGEL #3d)
FAE EAA 24 EE A= BEAE FRE F 3
o). o8 % £4-& Biggers 5 (1978)0) PGES] A8% 37
o o] A wjole] F-sho} Xujguy dA7t SHEd
=g A g8 FH =5 e} 22y Indog A €8kl
PGE& 1yMZ 8to] g3t dg of vi2+5 AL §8h¢
AEYE HolE A0 T Kol PGE7} Hjole] A&Y 429
F3te] FAGL USS &+ 3ol Biggers § (1978)9] o]
2 =9 B A wopgAd wE 2tz Ak
A vehd g 238 $49) £ 9 94 PGE, &
£ PGF7t viAl& 93 dajr s Bt B =97t 3o
o} & Ao AlgHth & PGE, A ZoA Adujors}
hCG FALE 84X ZHME 237} A e S BY
S} hCG FALE 96N A M = 0.1uM, MM & T2
T3 FAIAY 97 Z7heE BEE R AFEER A
& 73%-9l= Biggers 5] B (1978)9} 2ol T8 H FF
o] & AL E AtgHEY

§H4, Fig. 4, 5, 282 694 BEo] 9UA PGF.= 7
zte] wjoldA oA 100uM o]} AFEE AT FE
A PGE, Bt} R5}-go] & AFE BolA] ¥yt o]
Ade E7 TddX PGE, PGR.J EAdhe A3
(Dickmann & Spilman, 1975), oA arachidonic acid®
#8 PGE:¢ PGEJ 42 4 e 54¢ 188 9
Baskar 59 3.3 (1981)%} r}37}A 2 PGE:$ PGF, 2%
T 2uje] 7lFd Bodtes ALE ZHedE.

22y Baskar 59 B2 (1981)%+= €3] indomethacin
< AFHE A AR ddste e 2 )
w8 & Aol & HolA g2 917) W] PGEY} PGFus}
Fuf7pd B8 3o Fojdittes WS- At B8
Table 264 H5o] 91914 PGF,9 WA PGF.o §4<
AA e IndoE TA 9 A& o Indov} PGF.& ©EL
2 AT Ag2dAMRYG FoetA Frtete 2HE Ho
Euj7} B3| prostaglandinse] }EF0]A] && A& BY
. 283 Fig. 614 Hahgo] fe5A pasaE of
£ 37t 9ol @ Ao ol BA7A o] FA S HFF
02 o]FoA} AP o]Fe] H3lo] FHE AR &
&7t s G o] Yo g Alg gt o)9 B F

yls
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dME BFoz o WA o] o] AAHY Y Hals= 4
o] 2 AL 847t wiotol N PGF.Y FFLE Rt
A QAE Rl Mg o] BF o] T2 WA o] JAH
7] o2 Al d.

Biggers & (1978)3 Baskar 5 (1981)0] F#3 =
PGE,7} PGF,, Rtt $3l¢] B B3 Boidivte 21
U PGE,4 A ZEA o] WAo] A o] wig} ZH4ad Ade
PGE7} 24H o|F 4% 2] F715 Hol& ¥ PGF.
E AZAA ¥ $UHE Hole AHE B ANF E &
Ak &8 o A{E DAY wolol| e gl F33t
Gl 4% 54 B ts)A Chidast Mettler (1989)
& PGF.7} PGERG ¥ $8.8 98¢ S04 Hudyrh
¥ AgelA F3}3t= wiotell X PGE¢} ¥o] F43 F713t
= AL Hol ot A FAH prostaglandine] FAdol]
Qe 5 & £ At B2 wjFAd PGEM
PGF.9] g ©& @A Fdol e AL wjotdAd w
2 ot g2 & Ao 2 FHE 4 Sl

Prostaglandin antagonists (], 7-oxa-13-prostynoic acid$}
meclofenamic acid) 5 A7 Xuld] A& A$ 37l o
A H+=49 meclofenamic acids= prostaglandin §A oA cyc-
lo-oxygenased] ZAFo 2 AL E arachidonic acidd]]
A BEAE 2h¢ HA S AASH (Cushman & Che-
ung, 1976), 7-oxa-13-prostynoic acid<] 73—?—011%‘: pros-
taglandin®} ¥A4& A8 prostaglandin bindingS 74
A7\ adenylate cycleased] catalytic sub-unite] %g3& F
7} W&o non-specific effectsZ ;l'{*:l:)]— (Hynie et al., 1975).
Baskar 59 .7 (1981)¢] 9 aba, ASo)X A xuje] &
3 JAste % T /P & BHELD 18,18,20-tri-
methyl PGE-22 PGE,9] A A 2 7-oxa-13-prostynoic acid
Brle g4o] HolA 1, meclofenamic acid Rt 2 A4
< HAth o]E BHES o] d3HE A7l ATUE
FUANE AS AFY E4te] AT (Biggers et al,
1981). o] s} & ZAbe] HAu} A9 A e A4 A o]
g eI wiotel FoiA o] od Ao 2 = goy
obd =44 tjde] H1 3t

& Niimura$} Ishida (1987)¢] prostaglandins®] anti
swra§ o4 AAYFPo L AF 9 A FAvjolA
prostaglandins7} 7} 748tAl VehdH wjols} vk 5
qA AEdvte Bide 9] £ AgdAs A oF
o] WA Z AP HAAM PGES F Wzt F43] S/
I PGR.E FAAQ 71 ¥4¢ 29 Ade dxFo.
wjobe] WATAE Ne]AFN GADA L Fobg el whet
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PGE\} PGF..0] i@ WA o] FolAs 202 B
7t Foldtte A7 o BT AoE FHE

e dFd g 379 Y ¥hgol doJA prostagl-
andinse 793t Q2o et 39 Wk A A
9% QTS a0 1A G T MAT B2 e =
AU A X 9L vlA prostaglandinse] FA & 2130}
I R EF SIth (Zhong et al, 1994). T Alete] B84
F o4& prostaglandinsol] ¢]3}o] matrix metalloproteinase
(MMP) E¢ @Aol &™) (Corcoran et al, 1994).
MMP+ extracellular matrix (ECM)W collagens} prot-
eoglycan glycoproteing &3]3t ECME A Aty oo
§t} (Birkedal-Hansen et al., 1993). o}3F Z0|§AE o]g
& @23l prostaglandine] FEF ] glon, 2FaA oA
ECM A A #oste duld 3 8471 fAbeHA B H
I 0t} (Turpeenniemi-Hujanen et al., 1995).

o<} A2 R E prostaglandinse wjote] e ¥ %3
3% -rﬁ}J z4dd #dste AE ¢ F AUrh 2L ol &
A @A ol w2t PGE,% PGF. @3°] 247t 21, 7} BA ¢
ol PGE:S PGF.9] % Zol7} Q= 2¢ 81 4 9
At 2EE prostaglandinse H]EE/‘ég_ Z0] Hjo}o) g
818 fasht wotel wAol AYLFE 1S40 kU
/g0l F7tstAth 3 PGEx= PGF.0 H3) F-3dAZ 2
FE ol 548 F7tete AR Bo} 319 27] 34
7)) 243 B9 prostaglandingl A2 ALEHT.
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