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SUMMARY

The objective of the present experiments were to determine whether micromanipulative and
electro-stimulation conditions for blastomere survival overlapped those for oocyte activation in
porcine. Eggs selected for in wifro developmental potential of blastomeres isolated from 4-cell em-
bryos and oocyte activation by electrostimulation were equilibrated for 5~10 min. in 0.3M su-
crose solution containing 7.54g /ml cytochalasin B, and then electrostimulated for 30usec using
one pulse of 100, 120, 150 or 180 volts DC with electrodes 0.2mm apart. Single blastomeres were
inserted into empty zona pellucida prior to electrostimulaticn. Then they were cultured in 20,
drops of fresh BECM to observe their developmental ability ix# vitro in a humidified incubator at
38.5°C. The results obtained from these experiments are as follows :

1. When one pulse of 100, 120, 150 or 180 volts DC for 30usec were applied to porcine oocytes
having the slit formed on zona pellucida for activation, activation rates were 65.1, 66.7, 70.7
and 91.7%, respectively. Higher activation rate was observed in 180V.

2. Intact oocytes incubated for 30 min, in 0.3M sucrose solution after electrostimulation were
significantally different from control group with increasing of voltages{p<0.05). When
voltages used for electrostimulation were increased, activation rates of oocytes were
improved in all treatment groups.

3. When zona punctured-ococytes were only electrostimulated, or incubated in 0.3M sucrose sol-
ution for 30 min, after electrostimulation at 180 volt DC, activation rates were 90.5 and 95.
5%, respectively. And activation rates of zona punctured-oocytes were significantally differ-

ent from the groups for which zona pellucida was not punctured (P <(.05).
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4. When single blastomeres from 4-cell transferred into empty zona pellucida were incubated

for 0, 15 and 30 min. in 0.3M sucrose solution after electrostimulation using one pulse of 180

volt DC for 30 usec, developmental rates of electrostimulated-single blastomeres to blasto-

cyst were 72.5, 59.0 and 51.2%, respectively, and the ratio of control group developed to

blastocyst were 80.0%.

5. The average cell number in electrostimulated-blastomeres developed to blastocyst were 7.

9~-10.8, and reduced than the cell number in diploid control : Also cell number decreased

with increasing of voltages.

The results of these experiments indicate that the optimal condition for achieving i vitro de-

velopmental ability of single 4-cell blastomeres and oocyte activation is 1 pulse, duration 30 usec.

in 180 volt, and incubation of blastomeres and oocytes in 0.3M sucrose solution after electrostim-

ulation was not significantally different from another treatment groups. The results also show

that this condition is suitable for nuclear transplantation using porcine eggs.
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Table 1. Composition of Beltsville Embryo Cul-
ture Medium(BECM)

Constituents MW. mM g/liter
Na lactate syrup(60%) 112.10 19.3 3.6ml
Ca lactate - 5H,0 308.30 2.14 0.66
NaCl 58.44 90.0 5.26
KCl 74.55 4,83 0.36
MgCl, - 6H,0 203.30 054 0.11
NaHCO;, 84.01 2.14 0.18
Hepes(freed acid) 238.30  10.91 2.6
Glucose 180.20 0.55 0.1
Mannitol 182.2 11.0 2.0
L-Glutamine 146.1 1.0 0.15
Taurine 125.1. 7.0 0.88
Na pyruvate 110.0 0.27 0.03
EDTA 372.24 0.08 0.03
Phenol red 376.40 0.01
Gentamycin sulfate 0.05
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Table 4. Effects of incubation times in sucrose solution on in vitro developmental ability after elec-

trostimulation of smgle 4- cell blastomeres

Electrosti-  Incubation time in No of BM.  No. of blastomeres developed to: Cell no. of
mulation sucrose solution examlned Fotal Moiura Blastoq;tn blastocyst
- - 40 33(82.5) 1( 2.5) 32(80.0)2 10.0£3.2

- 30min 41 36(87.8) 2( 4.9) 34(82.9)° 9.9+3.0
120V Omin 42 35(83.3) 3(7.1) 32(76.2)° 10.8+3.3
180V Omin 40 34(85.0) 5(12.5) 29(72.5)2 8.8+2.7
180V 15min 39 30(76.9) 7(17.9) 23(59.0)° 7.9%+2.5
180V 30min 41 30(73.2) 9(22.0) 21(51 2 )P 8.3+2.0

1. The setting for electrostimulation was fixed: dllgl’lP
120, and 180V, respectively.

time 5sec.,

pulse width 30.sec., pulse 1, and voltage

2. All blastomere after electrostimulation were cultured in BECM for 96hrs, and then with 1% acto-orcein stain-

s fluorecent dye(Hoechst33342).
ABab

ent(p<0.05).
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