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= Abstract=

Follicular oocytes were released from the graafian follicles of ovaries from 3-4 weeks old
mice. The spontaenous maturation of these follicular oocyes was inhibited by the treatment of
dbcAMP and progesterone and these ococytes were cultured for 2-8hr in the Modified Hank’s
balanced salt solution(MHBS).

Ethylenediaminetetraaceticacid(EDTA) and calmoudulin antagonist, trifluoperazine(TFP)
were treated to the culture medium in order to investigate whether these chemical agents inhibit
calcium uptake into the oocyte and cocyte maturation.

#Ca?*, 10-204Ci/ml was added to the culture medium during the culture period. *Ca’"uptake
into the ococytes was examined whether and when various kind of cocyte maturation inhibiting
agents inhibit or stimulate the influx of calcium into oocytes.

Dibutyryl cAMP and progesterone decrease ““Ca**uptake into the oocytes and synergistic in-
hibiting effect of dbc AMP and progesterone was prominent at much lower dosages.

Calcium uptake into oocytes seems to be higher during first 2 hour culture period rather than
next 4hr culture. After 8hr culture, calcium uptake level of the oocytes which GVBD already
took place gradually approached to the level of those which were maintained at GV by the treat-
ment of dbcAMP and progesterone.

However, *Ca’*uptake into the GV maintained oocytes did not change at all even after 8hr
culture period.

In addition, calcium chelating agent, EDTA inhibited calcium uptake into oocytes as well as
nuclear maturation of oocytes. Lower dosage used in the present study did not inhibit calcium
uptake as well as oocyte maturation.
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e vaold dxE FEstel AA oA
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Z22EH A — A A EE G A (cocyte-cumulus
complex;0CCYE Ao} AFAA AH&A4A
< dejste AUEZE uiddo] s A
SRS AN Sl d=H71A chemi-
cal agent ¥ hormone$ € Ao 8N Fat
o 4%717e Wele WHE AT ek

AR AN FE F TEE oA
g2 A& £ g 2AMPEo
w38l H A hormone(LH % hCG;human cho-
rionic gonadotropin) A g2 3x ¢ow
el Aol doux FoEF  in vivo
system3} A9 £t} =, ZEA g7} lojopyt
dsdte AAdAY 45240 Bge vy
02 947 & 9t AWl You GEz
o] g Fohgh Azhe] AR FHol A
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EOE PHS EHEEAA dAY A7)
g d7se Wi oxy Wxl-dpl
FAE Adel A3 wlgde BT o7
o d&e x5 A 434 (spontanous matura-
“tion) & AAATE EEoY FHEH HESL
Aeate] AFAEE AAAND AHdAA 44
71%E AFee Aoz B Fo YAE FH
8 F dov dAe A8TF S FATT
& 3ol Urh

EHFFAA A2 dRrL AEEy) A4
FHe A 139 #1719 #A17](diplotene
stage of 1st meiosis)o] AR Ho] glon ZTH
S AGAY A5L AANA L e chem-
ical agent& F3AIFIAY A A e WEes
dEE K28 57 Uk

Az dA-dFAXEFHAES FHG
Hige &Hoz Fojulo] wigsd &
lole AEHA HAEe AT o) wjgdo
Ca’*eo] ZA47} wEAl 27T e Hog
Bol Ca*fo] W&ol 8% FHS stu
ks el W& AgEd oa] wa Ao
(Bae, 1981;Paleos & Powers, 1981 ;Powers &
Paleos, 1982;De Felici & Siracusa, 1982;
Maruska et al., 1984;Bae & Channing, 1985)

a8v q4xE Bty UYL ¢ o
LHY hCGH G ole da7t A%sHA g
A Bo] oA AXE R ey TR
Sl MgdEes AYsT §a v A

EA&(HRe] gutEnag)e] frEHIL 9
i g BEAle) tis] oA @rhA ddo] diF
5o} gty ¥ %] steroid hormoneo] A}
s AdA3ln 9ohd 7 McGaughey, 1977)
gZ MY dAA YA S (oocyte matura-
tion inhibitor, small peptide)2] 23 (Tsafriri
et al, 1976), W —FAZ  BFA Y
cAMPe] % %7H(Cho et al, 1974), && o
¥ aj o} hypoxanthineo] e &8l Qo
] (2-4mM) adenosine(0.35-0.70mM) % &4
i glol o] purineAlgel da & F
2% dAEdolgty FHda UrH(Downs
et al., 1985;Eppig & Downs, 1987;Sirad &
First, 1988 ; Warikoo & Bavister, 1989;Tornell
et al., 1990;Downs, 1993). oj9dx= LHY
hCG7F o] £9] permeabilityE ZFIIAAHAEFOR
A olzedal AT ione influxryt FAAE
&2 9ol membrane potential-S H3IAH
Fe o] FHleleta sty A AAEY
F2r = o] gJth(Bae & Cho, 1982, review).

gl dolibe 4R A AFE WAl
¢] a2 3] 73] (germinal vesicle breakdown;
GVBD)olt}l. ojEA w8 iAol &
v} Ee Aol UAA &SRS dAtste Ad
A Aol o|Ae] HdHIL YUY FAE A 2
#rEdY VA BFEEol A&E
ol oo Bar FUIE IS G-
TAREGANA e Cat" 9] ZFEA0] HE
o2 wA" ol F(Batta & Knudson, 1980)
Yale] BE3x #r1g 9 Cal9 influxr}
UAe ARpAE ESHE g N A2
obdzt seddlA AF7t AZEHAG 9
olnt} old EFFI old FAFoA g Ca¥r
of @ ApARgel A A7 9%
(Kostellow & Morrill, 1980).

Ca’*e] 948 De Felici & Siracusa
(1982) o) =3 whoFdel Ca’ o] glow A
Wby 2AIZE A nol A B e A&
s wioA ts 2eAHL Arh

ol$pgte]l Ca®" & dxlel A&z FHo|
A3 Ao AYEeA] Al
2 UTE B Ca¥oll 4
Ak

Batta and Knudson(1980)2 # |4 PMSG
(pregnant mare’s serum gonadotropin) FA}F&
50 A] 7+l A} oocyte -cumulus complex ol A ¢
Ca’ F=Z/1848 #B9em o AE
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A }31 ATh oot ARE Hel In Vivo
o4 LHe| 9% wagds 2 sy 27

ol ¥H3le LHo 93 *1]_‘?_‘3519] Faxz W
o o]o] Y- LA EEGA AN Caltel F
7H(Carroll & Swaan, 1992)2 <13t WAle]
membrane depolarization(% & Z)o] <lo]
Y} (Powers, 1982) w2y Ca®* "7]»'6%}40] 1}
Bt ojzle] ShatRm A e frdte Ao
obdrt & Aol slgdith oluE How
Bot Wz Ca* F71d 49 s s of
2AHT AA e FAE F7) glow @
244 —?4@01]’\1 Ca’ o] ofghe Fws) 2 7}

A7F 53] ok w3 dAR ol g mE
AZE AEAN free-Ca’ ol 2713840

20g AlxEdo] dojubx 9o (Boynton
et al,, 1977, Chafouleas et al., 1984) hormone
9] signal transduction®# o] A phospholipid
specific phospholipase C¢] # g o8 inositol
triphosphate”} 8] ¥ o] calciumA &3¢l &
X 7 (endoplasmic reticulum)e] Z&38ta] Ca?t
channel® o] 53 cytoplasmic Ca’* Z71&
T3t Ca?t 57 =ol&E u Ca’-activa-
ted K™ channelo] open¥o] Kol &7
membrane depolarizationg UENE Fo]
obd 7t A3 w ¢l h(Powers, 1982).
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dom B AFME Ca*ol oW 1 71el 2
£3led ojw sigom WUAAded #oEm
WAlY) viabilitys: $X831 YeEAE HEI
2 st

Mz 3 oy

1. WA

AL 21d¥ ICRA AFLYAL AZ2F o
Oﬂmmog TAAT F BGe A3 GAE
AAG F 4% A E dbcAMP 100pg/mlo]
Eol9y+ MHBS(Modified Hank’s Balanced
Salt Solution) uj%kN(pH 7.3-7.4;0smolarity
280m0sm, Bae & Foote, 1980)0] o] WA
Ao ALzAY FASAHES AAT F
A 2-33 AHBHS AXTH AHo| By
waAE SEFu A (Wild M5A, Swiss) 200 x
3lol| A graafian folliclewtg #jA| gk vlsz &
of i dA-GTHE EFAE AET
of ek oz Al

ol BA EERE wFdLor AW FA
—GrAZEGANS JeA B2 pasteur pi-
pette(7d 80umAFE)o 2 7|E viFdfe]
A 2 FT gRUE Este 4y
o GEAEE AR AAZG. o]gA WA
22 AAG dAdA d7FF FA(healthy
germinal vesicleS zZtx g+ WS A€
slolvh ol¥gA AAE dAeE QEE &
Fdol Eoldw AAFAAAN AT E
WAy 37CHAAM 5% CO.9 95% &7} F
FEH 100% $x7F fAEHs WdrlelA 2
-8A1 7t & ¢t 35% 10mm Falcon Z&2H petri
Aol 2misl AFE wjgFlo] Bole )
Faloli} 50ue] W Felel F
oil ZWol A ¥l %HSATh.

2

1= mineral

H

P g

o) ekl .e MHBS(Bae & Channing, 1985) &
Rk o2 tEa Hel thA pHE 1
A A1717] e phosphate buffer® Henderson-
Hasselbalch2lo]] 2ol thAl A sts3 3t NaHCO;
o] %% 26mM= F7AI AT dA Y AFAAE
o WA 7] 98 (Cho et al, 1974) dbcAMP
100pg/mlE ¥ WMiFAE dAhEFH AF
Z ©Blx=g o 9] operation medium . 2 A}-& &}
Fr =

Bl oFd-e A& 280mOsmo) A &% 8 (u
Osmette, Mass, US.A.) A}83}9 ).

3. H7tgE

AN E o2+ ®Ca® (NEN, Specific acti-
vity 4-50mCi/mg, Boston, Mass, U.S.A.)& 10
-204Ci/ml2 FH7}etyg o MHBSe)A *Ca?*
o] &4 ur] 935ty BSAUA Fico(MW
400,000, Sigma, St Louis, Mo, U.S.A.)Z 1mg/
ml F%E BSAHA Ap&39 )

“Ca* 7} Eo 7}1] %L‘C wjoklef = 0.4%
BSAE Al&89 & progesterone stock
sol. & pmgesterone lmg/ ml(Sigma)& ethanol
(100%)°ﬂ ZolA HuAZ ¥ HAHor 0.1
%7t HARA 2H359 2 dbcAMP{2mg/ml)
9] stock sol.& PBS(phosphate buffer sol.)<]
wFojA -20ToA E#HGTrt 2@ A-A
=o 3 7}sl9 vl Progesterone stock sol.2 &
A millipore filtero] EF&sHe AL WA}
7] $18Fo] millipore filteration . & %‘i"% "H
Felol A H7iste] 20ug/mlo} = A
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k. ¥ dbcAMPY H7tE dbcAMP stock
sol.g& 7lEejgHAe] ¥ & 100pg/mlz
t ot

Calmodulin®] antagonist{] trifluoperazine
£ u}Z stock solutiono. 2 wEo] FHAszl=
wygo g A8-3192(H A calmodulin antago-
nist¢! phenothiazine oil soluble®d A& o] ¢
o] wjekele] cover® mineral oilg A}-£3}7
uj F-o] ALE-8lx] @ %e) EDTA (ethylenedia-
minetetraaceticacid) ¥ 1.71mM %9 stock
solution®. 2 2 &) 3| A st Al&3sg )

4. Hig®
ing

HFF AR FE FAGEIAA Az

2 gug sy o ASlel Astg AU
g AEHor 44T WEFY 2FOIA
522 59 dATE Istdd. IS

X} 3|4 3 scintillation count-

Al AR 2ol olx aF FHA U
9 2§ 4949 &4E Aysdn

Fig. 1. 3438 4o o4 2% v3
o HFAE, GVI) Fgol Hojx ¢

Wk old A S4E dabe PCart £
9A Fe A2 7B GA o 35 A}
dom old WAIFA FA FHyHE V&
Wkl & 548 PAGA 23] A FIE
A i oF2A JAFE JIAE scin-
tillation vialel blowing out¥}H o2 Y& %
1ml¢] D.W.(distilled water) & ¥ & ¥ soni-
cator(US.A)E 127} sonicationdtg ow t}
Al 2~-38-F t}A] sonicationd} k. 23] 9] soni-
cation®} g o 2 zlo] w3 MEAVe AE
W A7 #e] 443 break-down¥ itk o
£ sonication® YA E  liquid scintillation
counting(Packard, Model 3385, Downersgrove,
[11. US.A,, dAY od FILET+4)E&
7t Pl on ol & 83 uE 3 countingd}
gt} £ 83 9 scintillation counting?] % ¥ X

&t counting per minute(cpm)E tH&
i 7ro) f&%é‘}?ﬂt}. Blank counting-& 7] 24l
FAdo A d2E 33 AHF 2 EdE 5
1 91‘7}29 «?—E EHA WA F o] upATH
AR A ANEuFAA S5ulE FHsto] oA
£ Blank counting ©. 2 A&t}

83] 9] scintillation countingol4 I
Blank countingdl] 4] &€& @A] 83 9] scintilla-
tion counting A# ¢ BFAE ol&3td dA
@ come g Fo] &I

cpm of experimental group ~

cpm/  cpm of 54l of final washing medium
oocyte =

number of cocytes
Cpm/oocytes FAH “Ca’* uptakeo] o
2 A g34dn. ootz WH 2 Bae & Kang
(1991) 9] THE AL Flolth

Fig. 2. EDTA 1.71mMo] &3§ % R ol A

4A1ZF W FE Ix GVIE 01%1'5
i stk

F8lo] Hel

Fig. 3. MHBS# ko] A 4AF wiord v
9 YA E, GVBD7E dojwte diakinesis
A7)l ¥ ¥R Cichromosomes.
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5. HAtel AMDE

GAY BRFAEL 2547 2 4A7 WS
aEeR Urlon wlgF 2-339 M=
AT slide glass¥ ol wax® AAlZd o 7A
of cone® g VeI Ao AFRAN GA
£ ¢o]lE 3 25mm cover galss® da7p <7
RIAANEE »E20& nAH(acetic acid:
ethanol=3 1) A} 2A17} o] AN, 3L
AF 0.1% acetoorcein@ Mt o2 Azl
nall manicure® sealingdto 7HA 2w E
& 0] 7 (interference phase contrast micro-
scope:Leitz, Germany)dtol s #Ag Fas)
Hrt.

6. SAXz|

Calclum uptake data® student t-testE A&
o] FolAdzAE sl & 49 59 #A
WH e ANOVARE S Algstel A4 s

2w
% 2v A ¢4 progesterone  ®
dbcAMPel] 2] gt dRASAAAA T ol59

B3 #eg B Aolvh 4AIZE Wikl A T
ZFgME BE GVBD7F dojyrh “Ca?t
uptakex YA 1.46+0.15% uUsgton Uzt

MaA A A8 AE 3 progesterone® dbcAMP
A2l o5 4s2EE& £ progesterone
2 dbcAMPE 7+ 1/109] T & A8 2§
qNAlE datd %Ca uptakert Z+zk 0.62-+0.
09;0.8940.18 2 0.84+0.098 UElston o
59 t-test Aoy WEPH FA9 A7
$S 29F3n Jd(d T vistd 43%,
60% % 58%%tel “Ca’ uptaked VFERWSL
o).

FE 2004 EAFAE LAAT iz
B 47 W EE 90%2 GVBDHE S e
Atk 28U AT progesterone X gl
aFolvt dbeAMP Xl ¥ F71A oA
AN AEFEE B IEAAM 10%0 o] W
Aare] GVBDE Yetdsl e vdA = $HA
3 A shA A A

A @A progesterone 20pg/ml T 7o)
HE g s gAY obF rhekEtAl ey
th ol YAAE EFHoZ XY 2§
M5 dAA el AHElgd dHlgsted A
2o AaAsx Fdrh

VALY o] dojd ¥R dAEE 9
AA 9] AL B v go]l AAE A A e
“Ca? uptake® A7HEE BET A7 dApw
okl 4A AR E GVBD7E oy dizad
GVAHE A" dd7d dASA o
ol 7b AT & HzToA Y ¥*Cal’ up-

Table 1. New modified Hank’s balanced salt solution

‘ Component(M.W.) Amount{g/1) mM mOsm
NaCl {58.54) 5.7690 98.7 197.4
KCl (74.55) . 04 5.3655 10.731
MgS0, (120.4) 0.0977 0.8118 0.6236
Na,HPO, (142.0) 0.0477 0.3358 0.6716
KH,PO, (136.09) 0.0209 0.1533 0.3066
NaHCO; (84.01) 2.101 25.009 50.018
CaCl, (110.99) 0.1899 1.711 5.133
Glucose (180.16) 1.0 5.551 5.55
Sodium lactate (112.07) 0.2802 2.5 5.0
Sodium pyruvate (110.00) 0.033 0.3 0.6
Phenol red 0.01
Penicillin G. Potassium salt 0.064
Streptomycin sulfate 0.052
BSA 4.0

277.0338

BSA :Bovine Serum Albumin.
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Table 2. “Calcium uptake by mouse oocytes whose maturation were inhibited®

Treatment Stage of oocytes No. of oocytes cpm per oocyte +SEM
Control GVBD 49 1.46+0.15

dbe AMP(1004g/ml) GV 49 0.62+0.099%*
Progesterone(20ug/ml) GV 49 0.89+0.18*
dbeAMP (10g/ml) GV 49 0.84+0.09*

+ progesterone(2ug/ml)

1) Total culture period is 4 hours. Oocytes which underwent GVBD were selectively collected after
a 4-hogr <_:ulture. Oocytes with GV were selectively collected after a 4-hour culture.
*, ** significantly different from the control value, p<0.05, 0.05<p<0.01.

Table 3. *“Calcium uptake by mouse oocytes exposed to isotope at different times during the cul-

ture period

Treatment of

dbc AMP(10ug/ml) Culture period(hrs) (a) Stage of No. of cpm per oocytes
+ progesterone Total  -%Ca?* + ®Ca’*  oocytes oocytes + SEM
(20pg/ml)

- 2 0 2 GVBD 35 1.78+0.29
+ 2 0 2 GV 35 1.374+0.17*
- 3 1 2 GVBD 29 1.18+0.22
+ 3 1 2 GV 29 0.88+0.05*
- 4 2 2 GVBD 33 1.22+0.14
+ 4 2 2 GV 33 0.94 +0.04**
- 4 0 4 GVBD 46 1.91+0.22
+ 4 0 4 GV 46 1.30+0.14%*
- 8 4 4 GVBD 20 1.20+0.11
+ 8 4 4 GV 20 1.22+0.05

(1) ; The concentration of *Ca?* is 20#Ci/ml in culture medium, (b);*:p<0.05, ¥*:0.05<p<0.01.

Table 4. Effect of EDTA concentration on
%Ca’" uptake in mouse follicular cocytes cul-
tured for 2.5 horus?

Table 5. Effect of EDTA concentration on
®Ca’" uptake in mouse follicular oocytes cul-
tured for 4 hours®

Experimental No. of Experimental No. of
group oocytes Mean+SE group oocytes Mean+5E
Control 92 0.2473+0.0186 Control 202 0.2594 +0.00769
EDTA 1.71mM 106 0.094 +0.0056* EDTA 1.71mM 212 0.0529 +0.0043*
EDTA 0.855mM 86 0.2177 +£0.0680 EDTA 0.855mM 190 0.2064 +0.0241
EDTA 0.428mM 82 0.181 +0.0271 EDTA 0.428mM 175 0.3083 +£0.0490

EDTA 0.214mM 93 0.3043+0.0333

EDTA 0.214mM 190 0.3044 £0.0587

a;"%Ca’ (10ul/ml) was treated. ANOVA, *;P
Value=0.0001 p<<0.0001.

takew HASA T ® 344 GVBD7}
dojupe Azl 2A1 7 Wl ol M B T
oA @A uptakeF 77} UEgtow ol
AL 3AZ WA ZAEJTI} TA] 4
AL v ol A ThAl Fr1EkeE YRS Bolxn
ek 2 Wl FAFRE S 1-2A 2 A
“Ca* ~freeol| A W 3t} ThA] %Cato] %3t

a;*Ca?* (10u4l/ml) was treated. ANOVA, *;P
Value=0.0245 p<0.05.

B Aoz oAAASZ AL “Calto] &
o= AL Holu Utk A widte 7
S HETH AET Aol obFd Aozt @
t}. = GVBD7} dojubs 2A7tel A A¥ T
3 Wz HadA $o8 Aolx ArE
AP TN FFFe “Ca* uptake



Table 6. Effect of EDTA concentration on maturation of mouse follicular oocytes cultured for 2.5

hours

Nuclear phase —

Experimental groups

Control EDTA1.71mM EDTA 0.855mM EDTA 0.428mM EDTA 0.214mM
GV 42(75) 46(60) 41(65) 31(55.4) 29(35.4)
Diak 12(21.4) 28(36.4) 17(27) 24(42.9) 39(47.6)
MI 1( 1.8) 2( 2.6) 4( 6.3) 101.8) 6( 7.3)
Deg 1( 1.8) 1( 1.3) 1( 1.6) 8( 9.8)
Total 56 77 63 56 82

( );percentage, GV ;germinal vesicle, Diak;diakinesis, MI;metaphase 1, Deg;degeneration.

Table 7. Effect of EDTA concentration on maturation of mouse follicular cocytes cultured for 4

hours

Nuclear phase

Experimental groups

Control EDTA1.71mM EDTA0.855mM EDTA 0.428mM EDTA 0.214mM
GV 20(34.5) 36(78.3) 32(53.3) 54(57.4) 56(59.6)
Diak 36(62.1) 10(21.7) 24(40) 22(23.4) 24(25.5)
Ml 2( 3.4) 4( 6.7) 18(19.1) 14(14.9)
Total 58 46 60 94 94

( );percentage, GV ;germinal vesicle, Diak ;diakinesis, MI;metaphase L.

Table 8. Effect of trifluoperazine on maturation of mouse cocytes cultured for 4hr

Nuclear phase

Experimental groups

Control dbcAMP  0.1x4M TFP  1xM TFP  10zM TFP 100g#M TFP
GV 6(10) 93(82) 6( 6) 9(13) 15(38) 6(13)
Diak 51(85) 18(16) 42(88) 57(83) 24(62) 39(87)
MI 3 3)
Deg 3( 5) 34
Total 60 114 48 69 39 45

( );percentage, GV ;germinal vesicle, Diak;diakinesis, MI;metaphase ], Deg;degeneration.

2A 7 o A #Ca® ~free W okMoll A]  w} k3ot
Al “Ca’ g E8S WA o R o] HAA
¥ A$ uptakert thh "HojA T Ak 4
A7 ek SCattyl ZFHE wjgdd A A
2% A 9Ca’ uptake TA] 287 2470
% maturation inhibitor® X g 9
A8E AZE £Y7a 3o oA ¥Ca?t
& XA G2 wldAoA l -2417F wjoF e
3% g EHE ATE “Ca’ uptakes ¥
v gedes dirt ®@d. 2 maturation
inhibitor& A3 & ® 24)7F 8] ot 8A17F
W gkofl A @) %Ca’ uptakeZ} Hol%k zpolE U
Bl A g3l Ytk A& maturation inhibitor

23 7} calcium uptake® A A I vhe 4
7t Ak

¥ 494 EDTAY s2& A2 €98 4
oA *%Ca* 9] uptake: 254170 wWlYEAd
groupoi Al 2 o "zl uls) "lﬂ_/ﬂ 3] “Ca’
uptake’} EAEI AT I .
take7} 2oj=v AL EDTA¢] }5_—1—;1':]{.-1-» o)
Me Aol& UehA @Ech EDTA 0.
855mMA ] oldte AAR ERILH FoF
2407} 21 TH(p value=0.0245).

g9 W UATE AR AATEE X
5ol % EDTA 1.71mM X 2ol ool
ulg] #As oyt 9levt EDTA 0.855mM

4
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Al ejslel e dRxTd 2 Aolv) glol v
B Q2 (p value=0.0001).

vate) B AdRE %4 % 504 GVBD
7b dojubs Alzte] 2A12E 7|Eo g g
25A1 7 ik d B o) 4A]7Ee] wikE A E B9}
(3L 6, 7). HAHEE 2547 wjgolA 2
Y= Zz2FG 43T 58I 2ot ¢
B A 2oy 4A3 s ¥Fd oA EDTA
L7ImMT 3 dizZ el Aleld] AT Aol
7t ol Yoy 199 A4FEH QRT3
e Folrt glo] Bt oo AN
calmodulin inhibitor¢! trifluoperazine =2}
© AN WdTe "Hete S #Esidn
(£ 8). vikZztE 29 dza ¥ xojrt
YPojBolw Fmo] W Aolw HF gl 1
#]1} maturation inhibitor& &8 dbcAMP
59 AEEE dzEd 448 Folg w
o] i slth

& wRte] cAMP release® <l WAlel
cAMPF =} A 4" dE 7H4- o A (Tsafriri et
al, 1973) &3l cAMPS} §A18 F28
' e dbcAMPE widdiola HEgo R
FoE2 AFH A=A L AANY F
27 819 tH(Cho et al., 1974).

J

N

%0 %
R0

B oo e do
i
2

To #2004 B o g2 dbcAMP
A} #Ca?" uptakeol] ¥ A3 z}ol7} ¢
B £ gtk dbcAMPrE Y AHEHRA G
Ao AL JeAE T ¢
YA FAT B A A me BE cal
cium®] uptake® WdT 9o olsige
calcium uptake® 8] s}y #8o) EA a4
I oo 93 2ol & Eh) A 9lo] dbcAMP
7 A4 AASE Hol a2 9] cal
cium influxz}H & Fgog 3o YA &Y
Ao H AAL JENT givtn Ao
cAMP7 YA &l B2 3 Caltef influx
e ooz o LHe dAALEL A7
% triggering 37 Aol GV arreste] F<Q

i

2 2 o 2

o} 3 2o}t LHo| og ol Futalx v
AZz E3x Z7bd wet Ca¥t influx7}
dolge g4, old hypoxanthined o w3}
AR JxERE Hojdoan AFH
ol Ca? influx7t dojd o (Carroll & Swann,
1992) GV arrest® Wojgd < & Aojgiw
20| 7l%3lth B8 A4 hypoxanthine
a2 Ca?t influx® Falste A4S early 2
-cell mouse embryod] 4} adenosineo]+} hypox-
anthine *2]& 2-cell blocks A3t e
Ao} cytoplasmic Ca®* elevation® F %3}
I 9= Ni** 382 2-cell blocko] overcome.
Hrh(Bae & Yoon, et al,, 1993;Bae, 1994)+
A8 2-cell blockol 3t slF == Flo] oY
g dAdz #HEHE oz RAgXT. &
hypoxanthine X 8] & Ca*' ¢ influxr} 98} =
I gthes 9L gozo Aoz AYs|
ofg A oj ).

T I}¥How wx¢ hypoxanthineo] GV
arrest® 3L 9 AXU FAHNAM dAE
oxftog AYHE FANES AT U=
AR 2R Holgeoerzxn TEAHI glolx
AEAGso] doluy Ao HAEE F71
Adrkal E=F Pk Powers(1982)= A3 A
A At Aasi oA ¥& 9 GV
Bl ® ¢ membrane potentialo] -46mVeo}r
GVBD(germinal vesicle beakdown)7} doid
o -3lmVE ZF/idort A 1ZFEEe ¥
Uz SHE gAgd -17mVE F7 oz
83 ¢ith Aol A Membrane potentiale]
polarization®] 4] depolarizationc. g HE we]
Aol F ¢ 30mVAE o) ¥ho) gl ®3F
dbcAMP 100pg/mle] HE s dAHEE o
AAZZ P GVAE e WA membrane
potential.®  hyperpolarization4} g} (-51mV) &
etz glow dxrte widAtae Fakst
g4m su Uk & dbeAMPAH R 8ATHE
st stelete subRAsh dojrbA] ot
GVAHE d43] ALst Js EAY memb-
rane potential @ hyperpolarization’ €] & #-*|
2 gn FHET B A9 X MR
s 8AZE vl Fol s WA gol dA Y
o] golgle A 247 Wl F A 4ol
AR Ho] GVAHZE FolRe WA ¥Ca®
uptakeo] W& 2o}y e AL Powers
(1982) ¢} sl ot LA5tx it

% Powers & Paleos(1982)¢ Aty B 4
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g ol dbcAMPE A &o] AAE GVAH
“Ca’" uptake2t GVBD7} ot Wz}l $Ca?t
uptake Z3be} U Yrh. dbcAMPE=
calelum®] uptake®& Ax|stm ¢ow L
dbcAMPo] ZA sl M= GVBD7} dojubd
A avrE & ¥R extracellular Ca®” ol
879 Uik HE 5959 (Poweres &
Paleos, 1982). o]F oA A9 AFEA%E
AAE £ 9G¥ dbeAMPY HmE YAy
Ca’ o] w59 AN + e FEadT &
Rom ol dbeAMP7 dA ) Ca**-pumpE
AFAA o zZH FAA LAY Cattel T A}
B A9 G 2 eytoplasmic free-Ca?* o)
FTEZL o GAHA olstE W BT Yo IR
Aeol dAHL Ada 48 £ T =
B Ag9 # 2 2 H 394 dbcAMPe] 2l&
“Ca’ uptake7} ZA3te Ze dADLNA in-
flux FH o2 Eolo & “Ca’g a9g Ho
Ca” -pump7} efflux2 W2 U 7] o Folatxy A
BE 71 Aok T3 “Ca? uptakeE A]ZHAF O
2 A9E E 394 GVBD7 dojute Az
2ATEN A calcium influx?} 7} A4 U
Bt gled olebge 48 Carroll &
Swaan(1992)c] AHA T2 Y& YA S wg
Ho g AWE 1-3A2tE et A A Cat*
oscillation@ 4to] dojuin ojwf GVBDrs}
odtte AW dAIL A7E st
2217 o] ZR-EH & ol # & influxst &7] 2412k
Hoh O &5 LEAN 9SS B 5 3l o
W4 = Carroll & Swaan(1992)9) F#&3 ¢
Astn Aok 2P WF 4N o] FME
calcium uptake®] &£x7} o}lF oz WY 8
AZb Ane s GVBDrE dojyt whabel A
sol qAlE o] Y& GVAEe Falel “Ca®t
uptake’} Aol & Hxg o|RojA: gtk
= AdME & & Utk old B BF
st Ca’t uptakel GVBD7E dojuls F
Z NN A M =ow owp GVBD7F @
o FEB7F He Aesg P o dA
AT W dR YA GE Cat FRE AR
TR ol3tE fAsdsl Catt inflixE #H:
Ca™ channel blocker& -8 2A17F %91 A
& B9 dxte dutRae As dojuA &
=oe A s g 5 Ak

vhate] SR w4 wi gl Calt el
chelating agent® EDTAW EGTAS & A%
sl WggaE A 44e A¥ax

¢} A} wk(Knightbridge & Ralph, 1981) EDTA
(acid form) = Ca** 3 1:12 chelatingd}7] =
ol wiekate) Ca®*e] BoAE Wate] ¥
ool R7HE BE o8z Uil Fi
FTojx= EDTAZ 2 E AHHPTE F
Aot wrek EDTAS] <ol Whatel #jeiy
o g7sE Ca FEuT AA dojmy 4
e =2 A¢ P3¢, EDTAE o2y
AAaHE Je A et De Felich & Si-
racusa(1982)-& A FER vl FollA b
AEE A3 daMe gy FHa 0.
5mM CaClhel &7} FE5Aoldn I
olAe& B AFor EDTA¥ L 1.71mMY
W= WAy Ca* & # R chelating 3hA] gt
ol A 9] #whel 0.856mM EDTAE 0.855mM¢e]
Ca**9t chelatingA] 712 v}ri#]  0.855mM¢]
Ca®* & o#3] wWikdo ZEAstnz G
BE = offd Aol glorw HRRIAE
AA A 71A HEeta JH(E 6, 7).

olA e EDTA A& “Ca’ ¢ uptake® &
T 4 9 Table 5945 EDTAJ} calcium in-
flux® #alst s Heol 43 FHHT
itk #3 0.855mM EDTAX @ 2% ®Ca*te
uptakeo] 3tF9 3ol e AAH e
2 9} vk Calmodulin antagonist 91  triflu-
operazines] e AtE g R A
microinjection®rH 0.2 W2l A E A FUHE

= Bas GVBDE §xsbA vh(Hollinger
& Alvarez, 1982, 1984) ujdie] " of
B 2 g9t veskA vedn Qo 28 &
28% ¢ gtz Basz AH(Eckberg,
1988). A #F =t A Bornslaeger et al.(1984)
£ calmoduline} ¥y cAMPsel 5 E& o

_.\

Z0] & cAMP phosphodiesterase?] 44 &
A5 #H4 08 GVBDE S99t 8
9} o 1} calmodulin® antagonist7} A X2 of &

o]
e de o5z ole wriFHA] Yot
GVBDE 4AlaHA 2 Aol ol 20} v &
Wi GAFoldete e Z3rt "

Bornslaeger et al.(1984) ¥ trifluoperazineo]
40-80uM FxolA EHE GVBDE AA st
gort B AFdAy trifluoperazine # 8 &
28 g4t glol vEus A 280 MR
AR Fa 2lo] W systemel AolelA Q=
ZAAA opyy ohE Aol Q1A doem
3

) Rolop & A ot
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2 B

AR AxdAE WG wxle 2EA
A A dbcAMP % progesterone, EDTA
9} triflouperazineg 2] 8} 8Fo] *Ca’" uptakes}
I ZEA7E BEsY g e AES
Al

1. dbcAMP % progesterone& ‘z}ol A 2]
#Ca?" o] uptakeE Haj3dt™ dbcAMPS} pro-
gesterone & 4 HPA e ol Qo En
(1/10)o M e a2 Jehfz . =
ol F7iA EEAS A AHYrde= A
SZgo] ol Udsih

2. G2 9] ®Ca’t uptaker Wk A 24
Lol A obF HASFHIL 44 M EFTEEHE
HE T FEo=2 Holx A7 widkd A=
A g7k Aok Yxpel o Wy
7b oA dojutAl % GVAE o b A
“Ca’" uptaker} o} W@ FEoz dojnt
o gz ANRst dojyx gL GVA
Blo] Wate X ®Ca’ uptaker} W) Al 2k}
dEglol A9 dAS FFoln. dAs}
HzTe surRadate)d ©Ca’* 7} Wl g
Al 2R3k A ok A S uptaker} dojt
9 OF A 7Ro]l Aol whe} wj g 8A| Zhol
Ae durg st dojuA ge Adde] ¢
Fog "ozt

3. EDTAE w|%H9 calciumzrE9 7
1.71mME AP S "= “Ca® uptakeE 3
AstA AAAIRAT 2 ol3te] 1/2, 1/4, 1/
8¢ F=oAME AdAaHRs FHIA et
A ekgkth 28]l EDTAZY WA 48 e
3te AE mMEAe calclumerel £ 1.
TImMe| A 74+ dA-stE et 1 o3k 1/
2,1/4, 1/89] ¥ EFFxes dAAH44E A
& W) EtAl skt

4. Calmodulin antagonistg! trifluoperazine
S B dAFNA AEY F=(0.1xM-1004M)
NAr= dAe A&E A WA Zsko

5. w3 A 2A] 7oA calcium] influx7}
HAA 5] doju o] Wzl utR Ao
Aojyar gJom o] o]F calciumd influx:E
Axs] dojxn oy dAe yEHLS H
A &t7] YA = E£H3] Ca’ro] =3}

A
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