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Study on Production of Cloned Animals by Recycling
Nuclear Transplantation
I. Activation of Nuclear Recipient Oocytes by
Electrostimulation in Rabbits
H. J. Lee, M. C. Choi, S. Y. Choe, C. S. Park*, C. H. Yun* and D. J. Kang*

Departments of Veterinary Medicine and, Gyeongsang National University
SUMMARY

The present study was undertaken to determine the optimal condition for par-
thenogenetic activation of rabbit cocytes by electric stimulation in vitro in an attempt to
develop nuclear transplantation techniques for cloning mammalian embryos and animals,
Freshly ovulated oocytes were collected from superovulated rabbits from 13 to 26 hrs.
after hCG injection. The cumulus-free oocytes were activated parthenogetically by re-
peated stimuli of square direct electric pulses in 0.3M mannitol solution. After applying
electric stimulations of different voltages, pulse durations and pulse times, all of the
oocytes were cultured in TCM-199 with 10% FCS for 96 hours in a 5% CO, incubator, and
their developmental potential in vitro was examined. The higher activation rate(68.9%)
was achieved at the voltage of 2.0kv /cm, the pulse duration of 60 wsec and three pulse
times and the activation rate of 100% was achieved at the pulse duration of 100 and 200 x«
sec, the voltage of 1.5kv /cm and three pulse times. Although the higher rates of acti-
vation of oocytes were achieved at 100 and 200 usec, none of them developed to blastocyst
in vitro. The oocytes collected 18~20 hours post hCG injection showed the highest rate of
activation and development to blastocyst in vitro than the oocytes collected 13~15 or 25~
26 hours post hCG injection,

Therefore, it can be suggested that the application of electric stimulation of 2.0kv /cm,
60 ssec and three pulse times to the ococytes collected at 18~20 hours post hCG injection

would be more beneficial for the parthenogenetic activation of oocytes in rabbits.
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Table 1. Effect of electric voitage on acitivation and in vitro development of rabbit oocytes

Electric Pulse No. of No. of eggs No. of eggs developed to (%)

voltage  duration Pulse eggs activated

(kv/cm) (usec)  times used 2-cell 4-cell Morula  Blastocyst
1.00 60 3 43 27(62.8) 27(100)  26(96.3) 14(51.9) 5(18.5)
1.50 60 3 50 34(68.0) 34(100)  29(58.0) 21(42.0) 5(10.0)
2.00 60 3 45 31(68.9) 31(100) 27(87.1) 20(64.5) 8(17.8)
2.25 60 3 28 16(57.1) 16(100)  13(81.3)  6(37.5) 9( 0.0)

Table 2. Effect of pulse duration on acitivation and in vitro development of rabbit oocytes

Pulse No. of No. of eggs No. of eggs developed to (%)
duration  Voltage Pulse eggs activated
(kv /cm) (Kv/cm) times used 2-cell 4-cell  Morula Blastocyst
30 1.5 3 18 13(72.2) 13(100)  10(79.9)  2(15.4) 1( 7.7)
60 1.5 3 59 38(64.4) 38(100) 32(84.2) 23(60.5) 5(13.2)
100 1.5 3 9 9(100) 9(100) 8(88.9)  3(33.3) 0( 0.0)
200 1.5 3 11 11(100) 11(100)  11(100) 4(36.4) 9( 0.0)
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Table 3. Effect of pulse on acitivation and in vitro development of rabbit oocytes

Pulse No. of  No. of eggs No. of eggs developed to (%)
Pulse Voltage duration eggs activated
times  (Kv/cm) (usec) used (%) 2-cell 4-cell Morula  Blastocyst
1 1.5 60 16 9(53.6 9(100) 8(88.9) 5(55.6) 2(22.2)
2 1.5 60 15 12(80.0 12(100) 10(83.3) 6(50.0) 1( 8.3)
3 1.5 60 66 39(59.1 39(100) 32(82.1) 23(59.0) (12 8)
4 1.5 60 14 12(85.7 12(100)  5{(41.7) 1( 8.3) 0( 0.0)
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Table 4. Effect of age of oocyte on acitivation and in vitro development of rabbit oocytes

Oocyte age Electric  Pulse

No. of No. of eggs

No. of eggs developed to (%)

(hrs post  voltage duration Pulse eggs activated -

hCG) (kv /cm) (usec) times used (%) 2-cell  4-cell Morula Blastocyst

13~15 1.5 60 3 39 5(12.8) 3(60 ) 360 ) 0(0.0) 000.0)

18~15 1.5 3 51 32(62.7) 32(100) 28(87.5) 20(62.5) 5(15.6)

25~26 1.5 60 3 17 9(52.9) 9(100) 6(66.7) 4(44.4) 1(11.1)
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