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Effects of Manipulation Conditions on Development of Nuclear
Transplant Bovine Embryos Derived from In Vitro Matured Oocytes
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SUMMARY

Follicular oocytes of Grade I and I were collected from 2~6 mm ovarian follicles and
matured in vitro (IVM) for 24 hrs in TCM-199 supplemented with 35 g /ml FSH, 10 xg /ml LH,
and 1 uxg/ml estradiol-178 at 39°C under 5% CO, in air. They were fertilized i vitro (IVF) by
epididymal spermatozoa capacitated with heparin for 12 hrs. The zygotes were then co-cultured
in vitro with bovine oviductal epithelial cells (BOEC) for 7 to 9 days.

The optimal time for IVM, the successful enucleation of IVM oocytes by micromanipulation at
different oocyte ages after IVM, and the ideal culture system for IVM for effective IVF and i
vitro development of IVM-IVF embryos was examined for i vitro production of nuclear recipient
éocytes and nuclear donor embryos. To improve the efficiency of nuclear transplantation (NT) of
IVF embryo into IVM follicular oocytes, this study evaluated the optimal electric condition and
oocytes age for activation of IVM oocytes and ¢n vitro development of NT embryos. In vitro de-
velopment of NT embryos with preactivation or non-preactivation in enucleation oocytes, cell
number of IVN-IVF embryos, and NT embryos were also examined.

The results obtained were as follows;

1. The most suitable enucleation time was at 24 hpm (83.3%) rather than that of 28 hpm (69.

6%) and 32 hpm (50.0%).

2. There was no difference among the fusion rates of NT embryos at the voltages of 0.75, 1.0
and 1.5 kV /cm, but the n vitro development rates to morule and blastocyst were signifi-
cantly (P<0.05) higher at the voltage of 0.75 (12.5%) and 1.0 kV /cm (12.6%) compared to
1.5kV /cm (0%).

3. No significant difference in activation rates were seen in NT embryos stimulated for 30, 60
and 120 wsec (71.7, 85.2 and 71.9%, respectively), but the ¢ wvitro development rates to
morulae and blastocyst were significantly (P<0.05) higher in the oocytes stimulated for 30
msec (11.6%) and 60 wsec (10.7%) than 120 wsec (0.0%).
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. The fusion rates (71.0 and 87.3%) and the i vitro development rates (9.1 and 12.7%) to mor-
ula and blastocyst were seen in the NT embryos stimulated at 28 and 32 hpm under the con-
dition of 1.0 kV /ml, 60 usec. However, at 24 hpm the fusion rates were 64.8% and the in
vitro development to morula and blastocyst were not seen.

. The fusion rates between the 8~12, 13~17 and 18~22-cell stage of IVM-IVF embryos were
not significantly different. The ¢n vitro development rates of the fused embryos to morula
and blastocyst which were received from a blastomere of 8~12, 13~17 and 18~22-cell stag-
es of IVM-IVF embryos were 14.9, 8.3 and 6.5%, respectively.

. The in vitro development rate of the enucleated recipient oocytes with preactivation (24.2%;)
to morula and blastocyst was significantly (P<0.05) higher than that of non-preactivation
(12.8%).

. The cell numbers of NT blastocyst and IVM-IVF blastocyst cultured during 7~9 days were
63+11 and 119+23, and then their the mean cell cycle number were 5.98 and 6.89, respect-

ively.

(Key words : Bovine oocyte, Activation, Nuclear transplantation)
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Table 1. Successful enucleation of bovine follicular oocytes by micromanipulation in different age

of in vitro matured oocytes

Age of oocytes No. of No. (%) of No. (%) of oocytes
(hours post maturation) oocytes oocytes enucleated successfully
used manipulated /manipulated
24 36 30(85.7)® 25(83.3)°
28 27 23(85.2)® 16(69.6)%®
32 24 20(83.3)® 10(50.0)®

* Values with different superscripts were significantly different(P<0.05).
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Table 2. Effect of electric voltage on in vitro development of bovine NT embryos

Electric No. of No. (%) of
No. (%) of embryos developed to /fused
voltage eggs embryos
(kV /cm) used fused 2-cell 8-cell Mor. & blast.
0.75 87 72(82.7)2 53(73.6) 22(30.5) 9(12.5)°
1.0 137 119(86.9)° 87(73.1) 33(27.7) 15(12.6)®
1.5 42 26(72.2)? 10(38.5) 2( 7.8) 0( 0.0)?

* Values with different superscripts were significantly different(P<0.05).

Table 3. Effect of pulse duration on in vitro development of bovine NT embryos

Puls.e No. of No. (%) of No. (%) of embryos developed to /fused
duration eggs embryos
(usec) used fused 2-cell 8-cell Mor. & blast.
30 60 43(71.7)? 27(62.8) 14(32.6) 5(11.6)®
60 88 75(85.2)° 60(80.0) 21(28.0) 8(10.7)®
120 32 23(71.9)? 11(47.8) 2( 8.7) 0( 0.0)®

* Values with different superscripts were significantly different (P <0.05).
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Table 4. Effect of age of recipient oocytes on in vitro development of bovine NT embryos

Oocyte No. of No. (%) of No. (%) of embryos developed to /fused
age eggs embryos

(hpm) used fused 2-cell 8-cell Mor, & blast,
24 88 57(64.8)2 18(31.5) 3( 5.3) 0( 0.0)2
28 62 44(71.0)? 20(45.5) 9(20.5) 4( 9.1)°
32 63 55(87.3)® 42(76.4) 16(29.1) 7(12.7)®

* Values with different superscripts were significantly different (P<0.05).

Table 5. Effect of cell stage of donor nuclei on in vitro development of bovine NT embryos

Cell stage No, of No, (%) of
No. (%) of embryos developed to /fused
of donor eggs embryos
nuclei used fused 2-cell 8-cell Mor. & blast.,
8~12 61 47(77.0)2 30(63.8) 16(34.0) 7(14.9)°
13~17 123 96(78.0)2 59(61.5) 28(29.2) 8( 8.3)®
18~22 41 31(75.6)= 19(61.3) 4(12.9) 2( 6.5)?

* Values with different superscripts were significantly different (P<0.05).
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Table 6. Effect of preactivation and non-preactivation on in vitro development of bovine NT em-

bryos
o No. of No. (%) of o
Recipient eggs embryos No. (%) of embryos developed to /fused
cocyte used fused 2-cell 8-cell Mor. & blast.
Non-preactivation 152 109(71.7)? 70(64.2) 32(29.4) 14(12.8)2
Preactivation 183 157(85.8)° 119(75.8) 66(42.0) 38(24.2)°

* Values with different superscripts were significantly different (P<0.05).

Table 7. Comparision of cell numbers of IVF
blastocysts and NT blastocysts at day
8 after in vitro culture

Type of No. of No. of cells  Mean cell
embryos embryos used /blastocyst cycle number

IVF 18 11923 6.89
NT 12 63+11° 5.98

* Values with different superscripts were signifi-
cantly different (P<0.05).
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