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The Development of Early Mouse Embryos Depend on Ca® Concentration
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Objective: This study was to determine the effect of different concentration of calcium in
medium on the preimplantational development of zygotes and early 2-cell embryos.

Methods: Female mice of ICR strain (5~8 weeks old) were superovulated and mated with
fertile males. Zygotes or early 2-cell embryos were collected by flushing the oviducts 31~32
hours after hCG injection. The embryos were cultured in various concentrations of Ca® in
medium or with EDTA, EGTA and Ni*,

Result and Conclusion: Treatment of high concentraion of Ca** (3.42 mM (2X)~17.1 mM
(10X)) in medium didn't develop well compared to the control. Low concentrations of Ca™ (0.214
mM (1/8X)~0.855 mM (1/2X)) were deterimental to development beyond 2-cell stage. EDTA,
Ca™ chelating agent was treated with ranged concentrations of EDTA (0.014 mM~0.107 mM)
to medium contaning 1.71 mM Ca®' showed beneficial effect to development to blastocyst
compared to the control. EGTA, extracellular Ca®* chelator, was treated with ranged concentrations
of EGTA (0.014~0.107 mM) to the medium contaning 1.71 mM Ca®*. There is no significant
difference with the control. Ni** (50 uM), T-type Ca’*-channel blocker was treated to medium
contaning low concentration of Ca™. It overcame 2-cell block significantly. Rate of degenerated
embryos decreased and developmental rate to morula and blastocyst increased more than low Ca™*
concentration alone. Further studies are needed for the overcoming effect of 2-cell block by Ni**.
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Table 1. Effects of high concentrations of Ca” in medium on the development of zygotes and early 2-cell

mouse embryos to morula and blastocyst™

C?nc. of  Total No. of No. of developed embryos (%)
Ca™ M)  embryos 2C 3~8C MO BL DEG
1.71 73 14 (19.1) 20 (27.4) 10 (13.7) 227 27 (37.0)
3.42 76 20 (26.3) 19 (25.0) 9 (11.8) 0 (0.0) 28 (36.8)
6.84 70 22 (31.4) 15 (21.4) 7 (10.0) 0 (0.0 26 (37.1)
13.68 75 11 (14.7) 25 (33.3) 7 9.3) 3 (4.0) 29 (38.7)
17.1 73 11 (15.1) 15 (20.5) 8 (11.0) 0 (0.0 39 (53.4)
The results were obtained by seven replicates. *; 72hr culture
mg/l), penicillin-G (100 units/mi), streptomycin (52
mg/l) 5-& 101} 9] stock solution©. 2 Z=H] 8} 1 & it
CaCl, (1.71 ‘r:nl\;I), N:—lactate (i.S mM), Na-Pym:ate 1. D= Ca®o| Xz|E Hjoroto] ME| 2
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de] o3} ®F (Millipore, 0.45 m) 553 o
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A8 24 (NiCl - 6H,0, M.W. 237.7, Sigma;
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mM (4X) 2 & o] A 26.3%, 31.4%%5 JER) o] )
279 19.1% B} 9k, 3~84 ), A4luj,
Fujol A o] vl &L WEFRY 7 A Ve
1wt} (Table 1).

2. M=% Ca®o| Xa|= bfetodo| AIF| £=X
= 9l 7| 24| ZHljQ] ehof| DjX|= &

Nz §358L 37.5%9 ¥H 0.855 mM
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& 7}7} 48.4%, 48.4%, 51.7%2) ¥ 3}-&< BT
€ AR TAA G FAe] 10% vt
3, AP L HolA] ol wiE o=
=7t E8% AL € F U (Figure 1).
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block =8 &3} Qe Ao B RE A
Pl A A - o) AP Eo] HETY 97%
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Table 2. Effects of various concentrations of Na,-EDTA in medium on the development of zygotes and early
2-cell mouse embryos to morula and blastocyst*

ofCEoggi‘A Total No. No. of developed embryos (%) P vs.
(mM) of embryos 20C 3~8C MO BL DEG control
0 72 15 (20.8) 21 (29.2) 5 (6.9) 2 (2.8) 29 (40.3)
0.014 71 4 (5.6) 17 (23.9) 10 (14.1) 7 (99) 33 (46.5)
0.027 70 0 (0.O) 12 (17.1) 13 (18.6) 18 (25.7) 27 (38.6) <0.05
0.054 69 0 (0.0) 16 (23.1) 12 (17.4) 22 (31.9) 19 (27.5) <0.05
0.107 70 0 (0.0 9 (12.9) 13 (18.6) 26 (37.1) 22 (31.4) <0.05

The results were obtained by six replicates. p<0.05; Significantly differs from the control (0 mM EDTA).
*; 72hr culture

Table 3. Effects of various concentrations of EGTA in medium on the development of zygotes and early 2-cell
mouse embryos to morula and blastocyst™

Conc. of Total No. of No. of developed embryos (%)

EGTA (mM)  embryos 2C 3~8C MO BL DEG
0 72 17 (23.6) 18 (25.0) 5 (6.9) 2 (2.8 30 (41.7)
0.014 73 16 (21.9) 13 (17.8) 4 (5.5) 6 (8.2) 34 (46.6)
0.027 68 10 (14.7) 26 (38.2) 6 (8.8) 4 (59) 22 (32.4)
0.054 74 10 (13.5) 20 (27.0) 10 (13.5) 2 27) 32 (43.2)
0.107 76 20 (26.3) 24 (31.6) 4 (5.3) 4 (53) 24 (31.6)

The results were obtained by seven replicates.”; 72hr culture
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50 P<0.05

40

30 H

20 H

% of development

10 |

0.214mM Ca 0.428mM Ca 0.855mM Ca 1.71mM Ca

[ ]ac BL B oG

Figure 1. Effects of low concentrations of Ca®* in medium on the developmtent of zygotes and early 2-cell
mouse embryos to morula and blastocyst.” The results were obtained by six replicates. p<0.05; Significantly
differs from the control (1,71 mM Ca™). *; 72hr culture
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Figure 2. Effects of Ni”* on the development of zygotes and early 2-cell mouse embryos to morula and
blasotcyst The results were obtained by seven replicates. p<0.05; Significantly differs from the control (1.71

mM ca® ). *; 72hr culture

Figure 3. A llght micrograph of embryos cultu»
red for 72 hours in the presence of 0.855 mM Ca’™
and 50 uM Ni™*. X400.

3] 0107 mM A BT g2 7o ¥ E 28%
B} 1338 B2 37.1%9 TWBANES By 2-
cell block =& }214-7} Z T} (Table 2).

4. X'{%E_O_l EGTA I* E'_| st HHO&:OHQL _7'<_| _./‘\_
Mot ol &) 24 ZHje| wWAlo] 0| x|= st

RE AHFA (0.014~0.107 mM) FA ),
Wl @A Eo] 2T 9.7% B8 ¥ 106~162%
9l v &g R oy fostAlE F%ey (p>
0.05), & sxo EDTA A ¥ 39 W IAHE
B Wi} (Table 3).

5. MEE Ca™el ujetol X2/t N 50 uM
o] MF| $XG ol &7 2MEH{e| Yalof nfx|
= dg

AExe Ca gt =Aste WFAdA BHd
2-cell block o] 2 E AF FoM FEHU.
AR Y EL 2 AP ot} 21.4%, 43.7%,
19.7%, 414%E B9 32 AE =Y G A g
S o YA F%d FHsE 50 uM N H 7}
Al 2t ABFelc} 2.9%, 5.6%, 25.4%, 15.7%<] B
& Byt Ha g x Fasd g /9
Al A8t Tt (p<0.05). 7HE #& wEQ) 0214
mMe] Ca”3} Ni*o] 29 4AFL 2 H3}
£ 61.4%S JERIQ D 558 3~84 X7} §
3bsl el &, 0.855 mMe] Ca™*3} Ni**e] A g|d
A 7L /M 22 ¥u)8 254%2 2o 1.71
mMe] Ca*e] &A1& w B} Ni*e) &37} 3 A
2+-g-3t ok (Figure 2, 3).
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Eg, B AP E Y ) G F5 171
mM-Eg 71 0 28t Ca™ 3} chelation 3} EDTA,
BGTAZ o) 358 248 wersl A, 0027
mM~0.107 mM EDTA 48 ¥& HRFET 4
A, o] G Eo] A gD, HIExE @
o} Wik Alef fo3tA FAgsH . 53] 107 uM
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A= FAAI T et TP P Eo] HET
I ") 43 AHE Bola 1] 2-cell block over-
comeoll & A3 Qo] glokn wdch EGTAE
Ca” chelation &4 ol X} EDTA Bt} Z3}3 o)}
A& beneficial effect7} YAk £ Ca™3} EDTA7}
1:12 chelation ot & uf 108 uMe] EDTAE
vjokel &o] T8 YREe] Ca” W& chelation
A7 3 9le] EDTA7} A 25} binding = o] 3§l
= Ca”3} chelation ¥}o] Ca®-EDTA complex7}
signal transductionS -§-%3}o] intracellular Ca® in-
creaseZ &3t A o) opdrt e FE o) ke
s}, o] Zpe U dE S do® Agsin
At}

&, T-type Ca™ channel blocker® e}zl Ni*
& HZ BIA X (osteoclastyol] A M Z ) Ca™ A
ZRERE C" g FYAA AFY G FEE
27 70D 23 AGF ojge SF A x9t
Aol 7RAFA €1 Ca¥-receptor7} 910 Ni**o] o] re-
ceptoro]] binding 8 W A ¥l Ca* & F7HAI71 T}
3 7HAs T got &S s AW L ofF e
A gaka gl olsbe gl AF 27 242
ol X = Ni*& 10~100 pMZ mj ¥l H2j T o
N xe] & ok 60 A=A intracellular Ca* &
%7} S8b-& dual wavelength excitation spectro-
photometer2. #&3 }” o] 9} 2ol A E Ca®
Er Z7l7t ARG L 28 trigger 482
33 gglor 2~88 Fo|x t}A] basal level2
Eo}zit}. Basal level® Eol2 24 Eujoc} o}
A & %9 NiL Aasitats A3} intra-
cellular Ca®* transientl= gl th” H-Z A Z 9} AF
24 TuoA] Nite] B2 7)1 0= intracellular
Ca™ transientZ Y 0.7] 54 of B o}z w3l x|
931 glth Ni*& Ca™-channel & T-type channel®]
blocker2 % Z-43t3 1o} N9} 28 712 o) &
3 A7E 9 A&Holok gioh ¥A V" A
29 Ca™ vk o] A 2-cell block2 B9 A&
Tol 50 pMe) Ni*'& Hejgd A3 28 497
ol Al 2-cell block 5 #4& F93tA BA
(Figure 2). 0.855 mM2] Ca®3} 50 pM Ni**& A
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AT LETL M B2 ¥R ES B 1T
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