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=Abstract=

“Spontaneous” hardening of the zona pellucida of mouse oocytes during in vitro culture is
most likely due to cortical granules exocytosis.
Thus the purpose of the present study was to determine whether the exocytosis factor is
involved in spontaneous zona pellucida hardening during in vitro culture of the mouse.
The results obtained form these experiments were summarized as follows;
1. When a protein synthesis inhibitor(100ug/m! puromycin) was added to the culture medi-
um, it did not prevent spontaneous ZPH of mouse oocyte during in vitro culture.
- 2. Calmodulin antagonists(trifluoperazine and chlorpromazine) and calcium channe! blocker
{verapamil) had no inhibitory effect in spontaneous ZPH.
3. A microtubule assembly inhibitor, colcemid had some inhibitory effect on spontaneous ZPH.
4. Treatment with a microfillament formation blocker(cytochalasin-B) at 1ug/ml concentra-
tion, resulted in the excellent inhibitory effect on spontaneous ZPH. However cytochalasin-

B did not inhibit ethanol-induced ZPH.

A yge]  HA 9 (cortical granule-free
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o] 748} & Ak(zona pellucida hardening; ZPH)
e WA =@ 23 9Bl (cortical granule
exocytosis) o] 1 99L& Fxu gow, o]
WE F=v A4 e dig A7 Ay
e W 2 7R oA A FeRutrt ¢l
™. A% (maturation)A] A1gFE9 Z7)st
A2ZFEE F7] Alolol dojvte 9 d %Y
ol fEn e ABER I A4y gdE v

AFH G A9 W FA dolute T
his

*E A7 Py 2A884 A (BSRI-
90-426)9) AX uz B B AAARAN 2
Nz AFHZ FHHAL.

domain) @4 ¢ 2213 A X AN #HZA Y
B xo ZAo] yelvtA F9(Schuel, 1978;
Gulyas, 1980; Guraya, 1982; Ducibella et al.,
1990). ojwf ¥4 #H¥gE& xFsia, &2 1
Al g2 (microvill) 7} e Ao 23
Hoiz yehtes o 3de gyEN FA
9] A E (sperm penetration) 7} 7} sbc}, wbd
nAgRs g d8A G o EH/RAH
g A Ao 20-40%FH = AA P K
A Do M= AT B A 2F
of By, MY ¥4 VAEF BHEHo
=3 (polar body)Z 8 & ¢ MEA EE %ol
dojd 4 9 th(Nicosia et al., 1977; Cherr et
al., 1988; Ducibella et al., 1988}.
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ojglg Wz Y ARl o3 wyz W
e O g2 4 HRE dodled M A
T2t @435 AA (sea urchin)e] Z 9 3717
e Yoz dojdoe] dHAASY AA, &
A ut(fertilization envelope)9] A4o2 Wi}
e RaFoidle 48 HAEH dxte ¢
FAgAlo] AE F7MAZIT 4, 94 =
A& hydrogen peroxide®} peroxidase® v
sted A urel okl A (glycoprotein) & cros-
slink A] 21 t}(Foerder and Shapiro, 1977). ©]o]
ols] 4o A sl(hardening)Ho] #Hzle]
@A Fa &i(protease)o] ¥ F 3o
A AVAED A, 98 dge vy
2 B3 g2F5 ¥nisie] @t Fewa
Aol AR 447 (sperm receptor)Z A A
t}(Carroll and Epel, 1975). & o]# & &
Ay QFuA g Agety dxe YA
gl FEd a2 dAe W Ao Frte
o A& 2 (microvill) 2 UEYT 7l T4 end-
ocytosisE 8 dAte dPAT FHor B
B AgAe Ax g8z gith(Fisher and
Rebhun, 1983).

ERFAAY 32" £ HA 94 A
ok wlg FASt AFATe AL, A
¢ Agdog AF HPY s ELE
Bt T d)(zona pellucida)etz dA F
g)ete] H3lE oo 71tH(Wassarman, 1987).

2 H4ge v 39 EuA I AR
o] A E microfilament$} microtubuled
A3 6] #slE calciume] FHE Rg
B Ae AR AsAe AdA =wg A
g 4 53¢ wystux s
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2 dEoe AAdgAstn A&t A
B 1447, o 1040 e2 #3718 283w
B3 Hol7l &3] FuHe HHAA A%
& Swiss albino?l ICRA %9 3-45% 4AS
A}-8-3H9 o
1) OjAM= YX}(Oocyte with germinal vesi-
cle;GV oocyte)

BeEd dde =4 AFHERE JdiE
Heste AT dTE JEE ne2 Hx
B GXE RE 4dAE Edste EFd ALg
stk Bald dabe] WA %3 mouth con-

—

trolled micropipette g o]t AAsIY o
3 % 8 v] 7 (stereozoom 7, Bausch & Lomb,
zoomrange 1.0x-7.0x, US.A) &t A F7A
27 AAE A4 S FA(nude & denud-
ed GV oocyte) ¥+-& =7 8to A}&-3k ).

2) =23 #@AM YX(Oocyte with a polar
body)

5 LU. PMSG$ hCGE 46417 7t3 &
Aveba hCGFAF F 18-14A130o) 338t
RHAE sistd FFH(oviduct)E HE
g rdv|R s dMoes s PR
% (infundibulum) & Aol Ao Wiz
g g duvh dAF9e mucin %
GTAE AAZ 918 hyaluronidase(Sigma)
g 387 AHE3tg

o] o hyaluronidaset¥ polyvinyl-pyrollidone
(PVP; Sigma) 200mg¥ 7 20mlel Dul-
becco’s phosphate buffered saline(PBS)el| =
o] 300 US.P./mle] HA S A&t
3) Ethanolo| 2|3 #ASHEl WXl

GrAEs AA"Y Ag wdd dA4E V)
Eujgal) 235 o] Ygv 7% ethanold] 3-5
23 Aste &4 371 (Gulyas  and
Yuan, 1985), 3-43] s|g&ugAoz ¥ F
A Haz AL

e RE dadl dfe AH F AENE
dog 33 A F 2mle 7B wgde] &
e AAHANRE &A sFAvAstedA ¢
A Beg sged, ¢4 BeE dA4R E
g Z ugdeor 3¥W AAsI wWYPFAR
AT,

2. HXpef Hi Y

el vigke AT A2 4o o
2 oL 272 WHE ol &3

1) FeM sleEmy 39

54 &8 PBSol maA AMgstdon
ol o] Wz} i, Wl YAl (plastic dishes,
Falcon; 60mm X 15mm) ¢ o] vj % E 20u%
¥1u 1 Yo ztelw$(paraffin oil light;
Sigma)& HojA 37C, 5% CO7} TEE T
71E FFEA, 100% F=71 FASE WY
ZIW ol A B} %3l+ microdroplet ¥HH-& o] &
3h9 th(Biggers, 1971).

2) o254 FsiEEHY 4%

Ethanole] 3olx ALg3st@om ojwWe] b
A wf e, 4708 well® 7FA Wl FH Al (4well
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multidish, Nunclon, Denmark; 16mm x 11mm)
o #Mgd Imlg A3 7Y FHFSF 4ml
< A9 wFd TTE AT Ao o
Al 37C, 5% COy, 100% S 57 $AFHE o)
F71o A vl et WHE o) &8

3. Bl m X2 EH

EE Ad¥d Agd 7l Eugd e Miew g
A (Hogan et al, 1986)0.8 slgow Ayz
oA} NaHCO;¢} bovine serum albumin(BSA ;
Sigma) & A3 YnAE 33 FHF =
o 102 %349 stock solutione & 959
31, Na-lactate, Na~pyruvate9} CaClyt= 100vj
2§59 stock solutiong& e WA BH
ato] o HA¥wit; 2o FS st ALL3
th = NaHCO;9 BSAy AF&&EA =o A}
|3 en BE stock solution® FAFRLE
WA 7198 157900 2 wkEo] A&
Aok BSAY B0l JlBwigddg wjok
Hol Eud 437 dojdt 2 Fe, £9d
A dAE dE d2 44 999 9y
H ZlEugdoez MiewFAo] BSAthAl
10% fetal bovine serum(FBS; Gibco, Grand
Island, NY) & ¥ ¢ A&39g. @, 4
de AHHEdE f7149 &, DMSOu
ethanold] ¢! A% 2 Ll A Hu ¥
g ERT Wddo Friste wickd A&
&k

AET AAHE A% 4 Hygg 24
stock solution& th2% o] TWEAUTH
1) Puromycin(Sigma)2 ZH 5o 3o
10mg/mi¢] stock solution& ¥E & 100ug/
ml2 & A5t A}8 315t (Clarke and Masui,
1983).

2) Colcemid(Col; Sigma)& PBSd *=d
5mg/mle] stock solutiong E F 0.1, 0.5,
L5ug/mlz 88 she] AbgsheTh
3) Cytochasin B(Cyto-B; Sigma)¥ ethanol
o] Zo 5mg/mlY stock solution® vte %
Z+zy 0.1, 1, 10pg/miz & A st ALg-314
(Longo and Chen, 1985).

4) Trifluoperazine{TFP; Sigma)# Verapa-
mil(Sigma) & ZH 50 o 107'M9 stock
solution® W& ¥ ZZ} 10, 100, 1000.M33
100pM 2 343l A}&-319 P (Jagiello et al.,
1982).

5) Chlorpromazine(CPZ; Sigma)-& ethanol

of %ol 107°M¢] stock solutiong WHE F
0.1, 1, 10, 50puM& 34 8}e] AL&-34%oh

vl e AL 0.22pm millipore mem-
braneo. 2 A #Er3tal 24127k oA U7
A BYAD F, FHAN 9E nBE A

24 9] stock solution®] 3 A3 uj Foll A}
£3l9d. s JEMgEd AyE 72
Wil e 2% ARE3 puromycin, cytocha-
lasin-B 4%% Adstie 25 7jEaigd
o2 3lgen, A48 A8d RE 22XV
B A99F(1607T, 908) =& agF (121
°C, 15Lb/inch?, 158 )38 th

4. i ¥ HXpe| 2F

ek AlE A 7S 002 B A U
9 A 2 ZFEYE F71 £ AU 17-184
g Nees g AE Ak Al
Ao A% AN B HRE YA E hCG
FA 3 347 A &E AEe] #Huo] B
A HAE GARBERE FHFS A QoA
14X70 o] wigdste Abg-&9th Ethanol®
43277 918 A ¥4 d=es hCG F
Al F 13-14X 700 SRR REE HESY
AN A 142 B g3t AR

Ao Huty Qo) FEHF nAs W
(GV), &3t glo] Ao A%S AAT
IAH(GVBD, A 1 #58d F71-%7]), 1
A3 A 1FsEd § 43 248 g4 o
AHPB, Al 2 ZFE4F7)) :

5. Zona hardening assayZ 2|8t X9

MEd

T gz Fud Ast d@4e] oA d
7 %2 71%<l FBS7} Eoide w gl Aol
dl koli}, Twd] A3 Higo] A HA £
792 71&el BSAVY Eojge widdolA
o) wike A 1 FANFAH dAF MY A3t
AQu AFFAME 4 A A9 HF s
A GATe FAE dER uHEe] Jd9

AHg-8F o
6. Zona hardening assay

Z WA F As Fmol o 3R E
B Eate 247 dmg/ml Fx9 PVP(Sigma)
} Solgl: Mi16w) el (M16+4mg/ml PVP)
AX 33 AR F pH7.22 Img/ml FE9
a~chymotrypsin{(Sigma) 50l dropsol] 4] 13]

~
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Fig. 1. Effects of puromycin on spontane-
ous zona pellucida hardening during in vitro
culture of the mouse oocytes. Data are
expressed as mean+SEM from 9 replicates,
each using oocytes from 18 different mouse.
The differences of the value between the
experimental groups are of no significant when
compared to each control group by t-test.

A H$ )L enzyme dropol] 32} -§(Sigma)
g Yol ujgrlel wol 31CE #AAZHA
assay3tE Th. AssayA & Al A ZHH 1AL
3071 A= 58 UHeg, 0 FRY assayF
BAZIAE 158 HFo2 AAAEHAWTA
(Phase contrast microscops, Leitz, Germany)
g ojg3td EYdiy} A3 EiRd dAF
2 A9 tH{Schmell and Gulyas, 1980; De
Felici and Siracusa, 1982; Gulyas and Yuan,
1985).

7. SHIHE|

gz AP Aol B3 AL zelE
Hm3ty] 48 4% A5 FAAGE sw-
dent t-testZ o]l &3geom, o] A9 F&
zZt A oA tg, & A EA 9 50%0
#HFsle dAY FHUs BaEHo AlgA e
g 275 Alzte] H#E#EE A E (linear-
regression) 2.8 T3 ¥ 142 +SEM(stan-
dard error means) 2 # & v}

0 o

g2 I
1. BHE g ARHIH X2|7t AU £9
&5 o DX HE
A 2 AsA 92 3 g e
Fde A3 Fxol M2g dHdy IA
STFHENE Botr e o] 2¥¢ 3

=

2

tso(min)

TFP
FBS BSA 10:M  100:M

1000 «M

Fig. 2. Effects of trifluoperazine(TFP) on
spontaneous ZPH. Data are expressed as the
mean+SEM from 4 replicates, each using oo-
cytes from 8 different mouse. The differences
of the value between the experimental groups
are of no significant when compared to control
group containing BSA by t-test.

Aok B s GAE A Y4 99
A A gAA Q! puromycine]l 100pug/ml %
T2 oy, 10%¢9 FBSyE Arstd® MI16
okl (M16+10%FBS) 3 0.4% ¢ BSA7L A
7bEl M169) S (M16+4mg/mIBSA) o4 17
A7t Mg T £9Y 9 solubilityE 2AMS}
o g z#<%l M16+FBS, M16+BSA ¢} 8] W3}
A(zE D).

2. Calcium 32 A S0] AU™ FHL|
A3 sl 0)X = FE

Egg Fste 99l HA #y E
#o sty calciume] 2§& dotrryl A8
caleium &2 calmodulin®] antagonist
(trifluoperazine, TFP; chorpromazine, CPZ) 9}
calcium channel block(verapamil; Ver)Z& A}
23t

AF v EG dAE F UERIANA 44 W
¥ F de FA ¥A I, BSAFEHTL 7]
2uj o] TFP+ ztzt 10, 100, 10002M &
s2(a8 2), CPZx 0.1, lug/ml(21E 3)%
2 ¥A Ayste] wjF F A FA YA
U} teed BB 1Y 204 TFP 10,
100, 1000M 2] 7 t5(35.09+2.75; 35.63+
1.97; 36.83+4.46), 18 18 394 CPZ
0.1, 1pg/mio] 7§ 15(35.04+3.30; 35.59+2.
05)8 Zzre] hz2EFE MI6+BSAY t(=
39.19+5.22; 40.85+2.48)% $ApstA JEY
3l e dANA EEE Bk

831 verapamilo] o}y BSAFHJE &
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Fig. 3. Effects of chlorpromazine(CPZ) on
spontaneous ZPH. Data are expressed as the
mean+SEM from 4 replicates, each using
oocytes from 8 different mouse. The differenc-
es of the value between the experimental
groups are of no significant when compared to
control group containig BSA by t-test.

g

tso{min)
8 5 3

3

3

FBS o BSA Ver 100,M

Fig. 4. Effects of verapamil(Ver) on spon-
taneous ZPH. Data are expressed as the mean
+SEM from 4 replicates, each using oocytes
from 4 different mouse. The difference of the
value between the experimental group and the
control group containing BSA is of no signifi-
cant by t-test.

WoFaol wrs A¢s INWA Aw
100pMF =0l A 2] 150(=48.38+6.67)°] Wz
2 MI6+BSAY] ty(=51.77+2.48) 3 $A}5}
A Gey 94 22d 4ste dAA 2F
£ naoag 9.

3. Colcemid X2|7} XU™ EHr| HF S
a0 ojXl= J&

g Age e} e 9 9y ¥
H] 2} microtubule{MT)A}lole] #AHB AJRE =
Abet7) 93 dwtd MT 34 dAA=zZ 99
A colecenmud(Col) o] 2 & ZAE 29 5 &

60

504

404

309

tso{min)

201

101

0

Col. ’
Olug/miOSug/mi 1ugiml  Sug/mi

Fig. 5. Effects of colcemid(Col) on sponta-
neous ZPH. Data are expressed as the mean+
SEM from 4 replicates, each using oocytes
from 8 different mouse. The asterisk denotes a
significant difference(*, p<0.01) from control
group contaiming BSA by t-test.

datgrt. AF s GAE F AR TA
Z}7) wige F 2 T4 g4 A, Col
g Ztz} 0., 0.5, 1, 5pg/mlE2 %< BSAH7}
VIEujFAo M wige & A& s A
2ol tod W E3tYTh ColXE]l HPTY ts
(0.1pg/ml=38.4941.98; 0.52g/ml=25.98+2.
96; lpg/ml=2598+2.91; 5ug/ml=30.33+2.
33)& YWEFY MI6+FBSY ty(=14.50+4.
12)RthE I Algte]l 71t} M16+BSAS tg
(=5440+427)8 = A dehy MT A
& A FA A& dA s Colsb ¥
Hohel FstE FosiA dAE £ UdLs B
A H(p<0.01).

4. Cytochalasin-B Xg[J7} X&x Sy
5 @0l DX HE

9 43 el sSHe g2 Y g8
H) 9} microfilament(MF) <] #EA ZAIE 9
8 MF &2 o##lgl cytochalasin-B(Cyto-
B)E At&stdch A3 vds dxE BSAH
7} AAEujokdo] 0.1, 1, 10pg/mlz2 =olgls
Cyto-B A gl FollA e H4o HF 45
A dRe, F R dAsdEH F4 3y
A dR e te Bl ESIETHIE 6).

HzF M16+FBS(t5=17.52+287) 2 d &
two] ZAA ERG oy M16+BSA(i50=48.71
+4.75) B = A JEd Cyto-B 0.1ug/ml
73 29] t5(=33.131+6.37)& BSAZEZ Uz
B o8lnA F2%% 2HUY A3 dAFE B
W (p<00l), =4 AL dAsts A
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FBS BSA Cyto-8
Otugmi  fugAnt  10ug/mi

Fig. 6. Effects of cytochalasin B on sponta-
neous ZPH. Data are expressed as the mean+
SEM from 6 replicates, each using oocytes
from 12 different mouse. Asterisks denote a
significant difference(*, p<0.01; ** p<0.
001) from control group containing BSA, by
the pooled t-test.

#H 4 ¥ X(optimal concentration)g! 1ug/ml
(10=22.34£1.56)o A HFHo] Z3g 33
A TS BEHp<0.01). 28T 2EE 10
pg/mll e A& JehgA £ Cyto-Be
AgzoA oL FEdg A3le gA axns
Ueid & £33 noFgdch

5. Cytochalasin-BX{2|7} ethanol0f ¢&jst
sony A%"i} A0 OjX= S8

lpg/mlEx 9l Cyto-BE 3z A% E9rel
AeH B29d FEE MYk o] Fre
Cyto-B7} Aulelx A<E 34 34 dxg
ethanolell 913 @434 dolvle HYuy A
3 =3 A 5 JUES YolrmA of A
d& 34

PMSG9 hCGE 4647 1AL T3 FA}
g FH 13-14A A E2 Al g A
SE FA g4 JdAE BSAHL 7l$’_—ﬁﬂ°&fzﬂ
o A 1A1ZF whoF ¥, vlE assay 3 3¢9 1lug/
mi Cyto-BE& %<1 BSAHI} 7] Eul koo A
1AIZY Wi g F, ulZ assay§t ¢ 99 §
Y8tA ethanolz EAd8A17] 1 assay3dt
AeE A¥Fos dASY & ¥aEYt
(28 7). B]&43 AET t(=17.6545.26)
I AHTY t(=20.91£2.17)0], A 38}5]0]
A YRF (=128681+218)7 AIF ty
(=113.02+5.45)0] =olgiA ety ethanol
of ojgt Fgdl Azole Cyto-Bo axr
$Se Byt

140
1304
120
1104
1064
L™
£ ol
§ 704
2 ol
504
40+
30
204
1@ | B
Cyta~B - - + +
ETOH - + - +

Fig. 7. Effects of cytochalasin-B(Cyto-B)
on ethancl-induced ZPH. Data are expressed
as the mean+SEM from 4 replicates, each
using oocytes from 8 different mouse. The dif-
ferences of the value between the experimental
groups are of no significant when compared to
the each control group.

TR -

@27 FA@VEE AR od z=dE w
signal transductiono] o3+ ¥ & 3P YL E
o] ¢ v](exocytosis) 7| & oh&3 2ok A
A7 dety A§EAER 2A4e G-protein
o] A 3l5lo] phospholipase CE2 3o F
phosphatidyl inositol 4, 5-bisphosphate(PIP;)
ol 4 inositol 1, 4, S5-triphosphate(IP;)$}
diacylglycerol(DG) & EA 3ld, [P A
¥ calciumA A A 2 BE calciume] BHlE
do7)i DGe PKCEAE ob/3Al €.
agln olm B¥lE calciumo] o3 A 3}
A dx 983 o8 HRAA §§ol
F=5of, datdf dFutsle] A F Au7G
(perivitelline space) 2.2 & Yo YL E
o] Eu|¥lo] A t}(Berridge, 1984; Berridge
and Irvine, 1989; Whitaker and Patel, 1990).

A g dEnle] s £33l Az @Y
o] dojd Wl AJEE Gz FHAo] Ha
e golrrigs gHd §4 dAAY pu-
romycing 100pug/miz 2 A =BUch
2 A% 23 Egoiel s+ puromycin
of 93 gL wAY: Ao=2 UEWI o]
v A3 53 AF ¢¥v|et A3 Ry
Aole A& duide Aol FastA
Gt AL U (2 .

3 3y A g7HE calciumo] 1
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F+47)2l calmoduline] #dstErlE Yoln
71 9§ calmodulin antagonists®] & ¢ cal-
cium channel blocker®] & A3 z2AHa =
BU A3t dojwi(2d 2, 3, 4). ol
chromaffin cellol) 4] catecholamineZo| X-u]=
m calmodulino] #od sl A #=(Kenigs-berg
and Trifaro, 1985) AMut=ElA ¥ 2 3g o8
Hlo] #FAE+= calciume calmodulin®s H
3 A ALY 4 Y& nAFT. ® Cala-
um channel blockerql verapamil®] & 7%
o) & verapamile] & X3E= tE channel
2 W gH e calciumo] Eoj7F FE3e AY
A AEZW calcium A AZAA A A calciumo] &
H 5 o] Zgshe AAAE BEXgolr £
g AstE B2y a2y AAE g3 39
EY Hz o} BuY AE Axode HE M
HEA Zowvzg oA7M calcium® #FAHE=
A8 229 ANz 9 3}Y g8y =&
dod ez Hrislrle oHoh fuksla n
As I A 37 Aad At A
TEG 8 Ho) Egues ¢ & ZH& o)
HE o3 3y J&5o] 373 &4
AE JheAd B 243 42 JEEo
Fad A3tE og 4 7] "WEo)
. A Eg o] AN ERHUY A3E
ot HZA #AY R A %A
T Utk FJF AF Qv 9} FHAG)
Ca“—dependent pathway7} ujAd < datel
739 oA BaAstE H29 Ducibella
(1993) 7o winms] B o B AP
Hd A3 calcium$BdE 82 A F
a3 d d4d 5 g

A FRbo] colcemidE # &3k microtu-
bule(MT) A& A ZA$-9 EHY A3t
Fae F Ay 9EY e BAAF o}
719 BEE AoR AlRdT ol e A} 4
o A} 2] microfilament(MF) 34 <14 73-?‘94'
H 2% o colcemid’} HA #Y BuZE
Asle AAA ETE RolwdH (¥ 5)
ol HA Iy gEud F2% FES
d Fge B¥ Wslz <3 =4 °¥7]«]
23 Adgo 7|ddts Aoz mild
(Ducibella et al., 1990). Longo$} Chen(1985)
o] B3 ZAE W colcemidd] &= okt
o HMAGR TATS okr|E B oA g
B2EE YEUE YASE AdE B35 9=
A7 7} e Aoz FAHLD

L r{m

qr xf @ & 82 i K
mIO.Q
k&

MT g4 dAASEe 24 MF 34 oA
A ¢l cytochalasin-Be] A& AFEdAM F
93 599 43 oA adE X444 &
Cyto-Be 2 d4& dAsie dA49 =
A Twel FAAE AY FHd 43t gA
ZA3(2E 6)5 YedEd olv] wA§EY
3 A 3t 7+ 2 (Longo and Chen, 1985) 2 m] A &
2 RY A9 dojupe 9A Ay i
7} A HolA 1, Cyto-B7} MFe| o &u] #
o] 2 o} (Bretscher, 1991) & #}FE 9 sub-
cortical region® 2 9] o] &S wWaldlr] W&l
AoZ Alm ).

v ZA 34 3R] ethanold] 23 F
Wu A Cyto-Brh AT & goe ur
eh, A# 49 Adx BHd 735}%%
34l Cyto-Be FAd o3 FHd 7§§}9Jr
ZYUAEIT 9YE ethanolo] o3 Fwo) 743}
= 9AE & ¢SE RAt(ZE 7). o)A
ethanolo] ¢ Tt Z3tE ethanolx 2l &
calciume] F% £7}2 7149} o]A o] NEA
Wel 92 3§ &y d4& fEsm ub
polyspermy A & of7|3te A GH £ 7]
Zto] dojytr] HEoZ ALRHATH

43 A ALY da A&5A delus
Aty =gd A3 d4S AEY channel &
3 SUddo] ALI}E 94F calciumo] o}
d, calmodulin®} R #3HA ZH&sts AE W
Y calciumel 93 A Iy ejEHd 1 o
olo} 9low, o QEMAl REAH AAE U
Bl & colcemid€} = 4Fo]8HA cytochalasin-B
¢4 94 stedd. 2ga ojfg A
# 2wy 73le| cytochalasin- Bell g ¢
73 AAE ethanolo] &3 FHo) A3}
a9 ELAAPL de FAC g3 FEY A
3lol= Aol & YErUT.
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