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Studies on the Requirements of Ca** for Cell Division and Ca*+*
Permeability of Plasma Membrane of Fast Dividing Mouse Embryo Cells.

In-Ha Bae, Ph.D. and Ji-Hye Park*

Departiment. of Biology., College of Natural Science, Sungshin Women’s University
Department. of Zoology., Graduate School, Seoul National University*

To determine the effect of calcium on the preimplantational development of mouse two-
cell embryo, the various concentrations of calcium were added into the culture media and
the rate of blastocyst formation was observed.

Also, to examine the effect of trifluoperazine, an inhibitor of calmodulin which is invol-
ved in the several intracellular calcium functions, embryos were cultured for 48 hours at
the various concentrations of this inhibitor.

An additional 24 hour culture was done to examine the effect of this drug on the trans-
formation from morula to blastocyst.

The results are as following ;

1. About 1.71mM of extracellular calcium is adequate for blastocyst formation and the
higher concentrations of calcium (343mM and 855mM) do not affect on the blastocyst
formation and the degenerating rate.

2. Trifluoperazine 100uM presents the inhibitory effect on the blastocyst formation while
1M and 10u4M do not so.

3. After an additional 24 hour culture, there is transformation of morula to blastocyst
and the degenerating rate of embryo is increased all together.
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olv] W] el 9lck(Cheung, 1980).
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9 tH(Harris, 1975). A Zol 4 calcium-depen-
dent regulator protein<] calmoduling& Az
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assembly-E o x|dle] AT EAA] wFart 9]
Rl dof Weh}r g Zhgro]2-2 microtubule
z2Agtd+= Aol FYE g ci(Marcum et al,
1978 ; Zavortink et al,, 1983 ; Welsh et al,, 1978
and 1979).
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23l3 9 cH(Bilozur and Powers, 1982).
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2. paraffin oil drop method(Brinster, 1963)
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Paraffin oil drop methode] wjokuile <o}
&3 7o}, plastic petri dish (Falcon, No. 1008)
o] 4mle} paraffin 0il{Sigma Co.)Z %3 mo-
uth-controlled micro-pipette-g A}-£35}od petri
dish®] whutel] 100 pl18] wioFeld dropg % 2H4]
718 wioFslr) 2417 Ao wiokrlel Heol HF
& 2470k

712 uljofoll o 2= standard egg culture
medium (SECM ; Biggers et al, 1971)& A%
Pgonm o 242 23 7ok NaCl 94.8mM,
KCl 4.78mM, KH.PO, 1.19mM, MgSQ, - 7H,0
1.19mM, CaCl? - 2H,0 1.71mM, Glucose 5.56mM,
Na-pyruvate 0.256mM, NaHCO; 20.57mM, Stre-
ptomycin 80mg/ml, Penicillin G 100 units/ml,
Na-lactate 21.58mM, Bovine Serum Albumin
(BSA) 4mg/ml.

uj ool Oi calcium ion®] FxzE ook}
A =AY 4 oz pH Wi} 7‘1431‘(_ Modi-
fied Hank's Balanced Salt Solution(MHBS ;
Modified by Bae and Channing, 1985)-% A}
$3H e = 24 e o)

NaCl 140.73mM, KCl 5.37mM, MgSO; - 7H:0
0.81mM, NaHPO, - 12H:0 0.34mM, KH,PO, ©
44mM, NaHCO; 4.17mM, CaCl; - 2H,0 1.71mM,
Glucose 5.55mM, Na-lactate 2.5mM, Na-pyru-
vate 0.3mM, BSA 4mg/ml, Penicillin-Strepto-
mycin 50pg/ml.
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Table 1. Effects of various higher concentrations of calcium on the blastocyst formation from
two-cell of mouse embryo(culture time ; 48hours) *

Cat+ Percent of embryonic development(Mean+SE) Total p
Concentrations  2Cel} —Morula Blastocyst Degeneration embryos
0 51.83+18.32 — 48.17+18.82 97 -
1.71mM 60.43+13.11 38.06+12.86 152+ 1.52 90 p<0.005
3.42mM 6299+ 2.94 3407+ 6.66 294+ 294 71 p<0.005
8.55mM 61.88+ 7.86 37.32+ 7.07 0.81+ 0.81 82 p<0.005

* Four replications were done.



Table 2. Effect of various lower concentrations of calcium on the blastocyst formation from

mouse two-cell embryo(MEAN+SEM) *

gi;;entrations 2C-8C Morula Blastocyst Degeneration Total egg
Free 24hr  98.96(+ 1.81) — — 1.04( 1.81) 89
48hr  54.52(+13.39)  29. 1(18.63) 16.39(14.60)
72hr 9.99( + 8.74) — 94.26( 5.44)
1/16x(0.107mM) 24hr  74.24( +26.61) 25.76(26.61) — - 85
48hr  20.53(+ 9.43)  70.89(13.67) 3.38( 3.90) 5.20( 6.45)
72hr 7.89(+ 5.34) 1120 9.30) 27.49(12.19) 53.43(23.60)
1/ 8x(0.214mM) 24hr  59.54(28.50) 39.42(28.36) 1.04( 1.81) 90
48hr  18.93(+ 1.36) 55.97(12.74) 19.33(12.17) 5.77( 3.83)
72hr 6.46(+ 3.77) 577( 3.83) 50.37(11.79)  37.39(13.64)
1/ 4x(0.428mM) 24hr  61.04(+23.07) 37.71(22.01) — 1.25( 2.17) 89
48hr  19.11(+ 9.55) 56.43(17.64) 19.92(11.75) 4.54( 5.51)
72hr 417(+ 4.17) 1271(12.71) 76.67( 5.49) 6.45( 6.40)
1/ 2x(0.855mM) 24hr  56.96(£24.97) 43.05(24.97) — - 89
48hr  22.22(+25.74) 59.06(23.71)  15.15(10.93) 3.57( 3.95)
72hr 2.28(+ 2.28) 8.13( 5.16) 82.91( 3.18) 6.69( 6.84)
1x (1.71mM) 24hr  67.60(+24.01) 32.41(24.01) — - 91
48hr  15.11(+14.36)  49.68(16.23)  30.77( 5.02) 2.17(C 2.17)
72hr 4.85(+ 3.15) 9.00( 8.51) 81.09( 8.67) 5.06( 6.41)

*Four replications were done.

Table 3. Time-sequenced Ca** treatment on the mouse 2-cell embryo*(72hr culture)

fjagemaﬁon Total 4 — 8C 8C Mor. Bla. Deg.
Control 115 778(+ 404) 9222(+ 4.04)
1/64x(0.027mM) 103 1.28( £3.14) 98.72(+ 3.14)
1/32x(0.053mM) 104 079(+ 194) 356(+ 582) 9565(+ 5.56)
1/ 8x(0.214mM) 105 167(+259) 250(+6.12) 1474(+ 757) 3051(+29.18) 5058(+27.74)
1/ 2x(0855mM) 106 188(+2.93) 104(+255) 8.97(+ 698) 7279(+16.33) 1533(+ 8.79)
Ix  (L7ImM) 109 23.34(£1670) 7379(+14.20) 287(+ 3.32)

Six replications were done

*After 24hr culture in Ca¥*-free medium additional 48hr culture was done in the experime-
ntal groups and degenerating embryo were removed in additional 48hr cultured groups.

AF e 2-AE wietrl zefz whdsled 9l
ol Ay Zhge e dol AL Table 2
o} Zhch 4841 7ke| vt 724)2b uf okdk s 1/2X(0.86
mM), 1/4X(0.43mM), 1/8X(0.22mM)e]| 4] Zul]
2ol e da2ga ¥ Aol glalet 1/16
X(0.11mM)ol A= Zujuleto] HxI3HA 714 H
T 9+ g

Compactione]] ©]x& wjokoliul Ztgo] L9
AAFEE 2] ke wiots

sfoFolol] A 2447}

ool e

AgE 2ol

%o} wjokslcirl o #r}hA]
€ Fdell A 48417
oty wjoksl A Table 30 viebHgch

Fol A BRo] AF 244105k #Fe] 8&
7% (1/64X~1X) 72417+ 1.71mM Z5g A

2ol vlsiA Ead
Bt 2T 922% 1 AT 738%). 7
pan

Ak gar 2447k

2%, 1/8X(0.22mM)E £7]

2L

ol

Aers) Ape

t FEE F3
ol A Fouefrt



(%)

N In In N
: % - % R376
R 2 .‘1‘33< \Z‘Q
0 \Q\§\\ \\@{N \(43' %:\&

Fig. 1. Effect of the various concentrations of trifluoperazine on the preimplantational de-
velopment from two-cell to blastocyst of mouse.

Three replications were done Degeneration
Left column ; 48 hours culture || Blastocyst
Right column ; 72 hours culture % Morula

* ; Total number of embryos X 2 Cell-premorula
=g 1Xy 1/2X(0.85mM) 2 &7 Fxcoh A= 7rekgt ok MHBS(Modified Hank’s Ba-
P2 1/32X006mM)o A& o A3 7H43)] anced Salt Solution)+& = v A&y} o}
tH(1X78.8% ; 1/2X 72.8%, 18X 30.5%, 1/32X Yt A whobE wiokdleulE o] X A
356%). 1Xuy 1/2Xoll4] Zuldd-e wxlo]r} dF B RoFa Qi(Bae, 1980 ; Bae and
Aok =3 1/64X(0.03mM) 8] Zrgo]eo] & Channing, 1985).
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BT AES 2o ulslA W zo]st glgd 7 FAREA e AL 2-AZeA A EAA
t}. Trifluoperazined 100puM 2|k Fof A = A4Hez desly 2 ¥ compactiono]
Zuig o] AAE P oni(8.6%), ol HI}Ew Al x| oj ofd 8-A| Zofl 4] M Z o] AS olo]

EUTH231%). 724]7 wiokA] ZulgAle Abnk WA Zgte = Hitete 2 Aok
3 ZHged olv 244178 o ARsE Fq o+ & 204 Ca'Areeol 4} 2447k vl pof
oluj Wiulgl AlAlwlz} Zulz A3E Al =3 A R 2-A 27wy Aol AdE
&2 718 A4S ek A=A E & 5 ATH(98.96%). °] AL com-
pactionA] Ztgrojo] 4By Fdgtay
= 9 Ao, F3E 27] wielrl whested] loiA
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leium) 2 A 7=lo] 9lo] g Aol oI} free-
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um)+ 2| EF = golrt At A4S stn
ete s 7 Blgek Zo) ofd st A H . o]
A FAHA g2 vl4d5date] 7 $(unpubl-
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ojle AAS Fo AL 277 e 7E.
g F45 wote 9o JIe WA Yn
G4t Holl programmed® 2 dgo] 9lo]
v 71818 el cl(Ducibella and Anderson,
1975 and 1979 ; Bilozur and Powers, 1982 ;
Duncan, 1984 ; Johnson et al., 1984).
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