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Production of Clone Animals by Nuclear Transplantation
1. Effects of Electrostimulation on Membrane Fusion
of Embryos and Activation of Oocytes in Mouse
Lee, 8.J., DB. Koo, SM. Lee, HD. Park*, S.Y. Chung**, H.T. Lee and K.S. Chung

Animal Resources Research Center, College of Animal Husbandary, Kon-Kuk University
SUMMARY

These experiments were carried out to establish the optimal condition of electrostimulation in-
ducing cell fusion and oocyte activation for nuclear transplantation in mouse embryos. Eggs
selected for cell fusion or activation by electrostimulation were equilibrated for 5~10 min. in 0.
3M sucrose solution and electrostimulated for 60usec using 1 pulse of 60, 70, 80, 90 or 100 volts
DC with electrodes 0.2 mm apart. Then they were cultured in 204 drops of Tyrode’s solution.
The results of these experiments are as follows :

1. When one pulse of 60, 70, 80, 90 or 100 volts DC for 60usec were applied to 2-cell embryos for
fusion of blastomeres, fusion rates were 50.0, 81.7, 91.7, 100 and 100%, respectively; and de-
velopmental rates of fused embryos to blastocyst were 76.7 to 81.5%. Higher fusion rates
were observed in 90V and 100V,

2. The average cell number in fused embryos developed to blastocyst was about half of the cell
number in diploid controls; and the cell number decreased with increasing of voltages.

3. When pulse numbers were increased, fusion rates improved, but developmental rates were
not significantly different from the group for which the number of pulse was not in-
creased. And the cell number of blastocyst decreased even more.

4. Oocytes aged for 6hrs after ovulation were electrostimulated for oocyte activation by the
same method used for cell fusion. Rates of oocyte activated by electrostimulation
were 45.3 to 60.4%, and fragmentation rates were 7.5~15.1%. The lysis rates were
17.0~34.0%.

The results of these experiments indicate that the optimal condition for achieving cell fusion

and activation is 1 pulse, duration 60zsec in 90 Volt. The results also show that this condition is

suitable for nuclear transplantation using mouse eggs.
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Table 1. Effect of various voltages on the fusion of mouse 2-cell embryos

Voltages used

No. of embryos examined

No. (%) of embryos fused

100 60
90 60
80 60
70 60
60 60

60 (100.0)*
60 (100.0)2
55 ( 91.7)°
49 ( 8L.7)°
30 ( 50.0)¢

* Results were pooled from 6 replicates.

* Pulse duration and number were 60 zsec and 1 pulse for each voltage.

>b Values with different superscripts in the same column are different (P <0.05).

¢ Values with different superscripts in the same column are significantly different(P<0.01).
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Fig. 1. This series shows that after electrostimulation, blastomeres of mouse 2-cell embryos are fus-
ed and developed into blastocyst.
A. 2-cell embryos between the electrodes 0.5mm apart were arranged for electrostimulation.
B. 2-cell-embryos fusing 10 min. after electrostimulation.
C. 2-cell embryos fused 15 min. after electrostimulation.
D. Fused-embryos cleavaged 24 hrs after electrostimulation.
E. Fused-embryos compacted 48hrs after electrostimulation.
F. Fused-embryos developed into blastocyst by culturing 72hrs after electrostimulation.
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Table 2. Effect of various voltages on in vitro developmental ability of fused 2-cell embryos devel-

oped to blastocyst after electrofusion

No. (%) of fused-embryos

Mean cell no,

Voltages used

Examined Developed to blastocyst* of blastocyst?
Control 60 51(85.0) 100.5
100 60 46(76.7) 44.5
90 60 46(76.7) 58
30 54 44(81.5) 64
70 49 38(77.6) 67
60 30 23(76.7) 68

# 20 blastocysts per each group were used to count the number of nucleus.

*P>0.05

o

Fig. 2. Blastocyst from Fig. 1 is stained with Hoechst 33342 so that its nuclei can be counted(200x ).

A. Control blastocyst

B. Blastocyst developed after electrostimulation

(1 pulse, duration 60.sec in 90 Volt)
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7~96.9%x e thAh A x5 HFolded, ol A
£5= WA BAAzE By, Mty 2
A71A=E 98 ez 48z WEolebar Azt
o}

e wut x| 7k At § 4
o2 PgHolAT, T & E3
NE 7pA A UAAH(Fig. 1, 2). e} winkze] &
9] & A Z2H(Table 2), lZ279] drbe= Ho
100.5707F #Hre Aoz, A z)--2] 21100, 90, 80, 70
2 60V) = 212} 44.5, 58, 64, 67, 2 6870% AHelH

Aste] M7V} BuE ZAM dle] S gashs
A Bela, WETel 9 vad w, 9 H
A2 7= o) o) Suct 8k A
Sl Mel o) se] 47t zhash tlalel Azl el
sio] )i o 1.3 AE thzre] Anc A 2L
R 5 A, AT Abeloliz d7} fAReE 2
7oL} Mste] s} Aeas Axe Akl AR
tHFig. 1). ¢ol¢} & Azl Kubiak¥} Tarkow-
ski(1985) & A71g-5te] A 4uja)7} B 2.4 7) 5
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Table 3. Effects of pulse number and various voltages on the fusion and development of mouse

2-cell embryos after electrofusion

Voltages Pulse No(%). of embryos 7 Mean cell
used number Developed to no. of
Examined Fused blastocysts blastocysts®
Control - 60 - 48(80.0) 81.3
100 1 60 60(100.0)? 46(76.7) 44.5
100 3 60 60(100.0)¢ 43(71.7) 31.3
60 1 60 30( 50.0)° 23(76.7) 58
60 3 60 *43( 71.7)¢ 32(74.4) 42
30 1 60 0° -
30 3 60 of -

@ 20 blastocysts per each group were used to count the number of cells.
# Pulse duration was 60 wsec for each voltage.

* Values with different superscripts in the same column are different (P<0.05).

abe. def yalnes with different superscripts in the same column are significantly different (P<0.01).
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Table 4. Effect of various voltages on electrical activation of mouse oocytes*

Voltages %). of cocytes
used Examined Activated © Fragmented Lysed Unidentified
100 53 27(50.9) 8(15.1) 17(32.1) 1( 2.0)
90 53 27(50.9) 6(11.3) 18(34.0) 2( 3.8)
80 53 32(60.4) 8(15.1) 9(17.0) 4( 7.6)
70 53 24(45.3) 4( 7.5) 16(30.2) 9(17.0)
60 53 30(56.6) 4( 7.5) 14(26.4) 5( 9.5)

* Pulse duration and number of electrostimulation for oocyte activation were applied 60 zsec and 1 pulse per

each voltage.

@ AlI, TII and pronucleate oocytes were evaluated to be activated oocytes by staining with Hoechst 33342

dye.

24 Gulyas(1976) =
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