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SUMMARY

This study was to determine the effect of ionomycin and 6-dimethylaminopurine
(6-DMAP) and /or elcetrical stimulation on the cocyte activation and production of rabbit
nuclear traﬁsplant embryos. The oocytes were collected from the oviduct of superovulated
rabbits at 14 h post hCG injection and cultured in TCM-199 containing 10% FBS until 19 h
post hCG injection. To determine the optimum concentration and exposure time of
6-DM AP, some oocytes were activated with 5 M ionomycin for 5 min and then in 2.0 mM
6-DMAP for 0.5 to 3.0 h, or in 1.0 to 3.0 mM 6-DMAP for 2.0 h. Other control oocytes
were stimulated electrically(3X, 1.25 kV/cm, 60 gsec) in 0.3 M mannitol solution
supplemented with 100 .M CaClz and MgCl,.

The nuclear donor embryos of 8-cell stage were synchronized to G; phase of 16-cell
stage, and the recipient cytoplasms were obtained from removal of the first polar body and
a portion of membrane bound cytoplasm of the oocytes collected at 15 h post hCG injec-
tion. A separated blastomere was injected into the perivitelline space of the enucleated
oocytes. The oocytes injected with nucleus were cultured until 19 h post hCG and then
electrofused and activated by electrical stimulation with or without ionomycin and
6-DMAP. These nuclear transplant embryos were cultured in TCM-199 containing 10%
FBS in 39%C, 5% COz incubator for 120 h.

For the oocytes activated parthenogenetically with electrical stimulation with or with-
out ionomycin and the various concentration of exposure time of 6-DMAP, the highest
cleavage(92.3%) and development to blastocyst stage(41.0%) were resulted from the
oocytes activated by ionomycin and 2.0 mM 6-DMAP for 2.0 h, which were found to be
signifcantly (P <0.05) higher than the cleavage(45.2%) and developement to blastocyst
stage(14.3%) from the oocytes activated with electrical stimulation. The significantly (P <
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0.05) more oocytes(71.4%) developed to 4 cell stage at 24 h post activation by ionomycin
and 6-DMAP than those by electrical stimulation(18.9%).

For the nuclear transplant embryos, the cleavage rate was similarly high in oocyte acti-
vation by electrical stimulation with(79.4%) or without ionomycin and 6-DMAP(70.5%).
However, the embryo development to blastocyst stage was significantly (P<0.05) higher in

cocyte activation by electrical stimulation with ionomycin and 6-DM AP (44.4%) than by
electrical stimulation only(25.0%). The significantly (P<0.05) more nuclear transplant em-
bryos(45.6%) developed to 4 cell stage at 18 h post activation by electrical stimulation with
ionomycin and 6-DMAP than those by electrical stimulation only(10.6%).

These results indicated that the supplemental oocyte activation by ionomycin and

6-DM AP with electrical stimulation enhanced and accelerated the preimplanted in vitro de-

velopment of the rabbit nuclear transplant embryos.
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Table 1. Effect of 6-DMAP exposure time on activation and in vitro development of rabbit cocytes

No. (%) of oocytes developed

Exposure No. of No. (%) of

time(h) oocytes used  oocytes cleaved 4-cell 8-cell Morula Blastocyst
0.5 25 18(72.0)20 16(64.0)° 14(56.0)>  11(44.0)™ 6(24.0)20
1.0 30 18(60.0)P 18(60.0)P 18(60.0)  17(56.7)%®  11(36.7)2
2.0 39 36(92.3)2 36(92.3)2 33(84.6)2 28(71.8)2 16(41.0)2
3.0 35 20(57.1)° 17(48.6)P 14(40.0)b 11(31.4)° 3(8.6)P

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

Table 2. Effect of 6-DMAP concentration on activation and in vitro development of rabbit oocytes

Concentration No. of No. (%) of No. (%) of oocytes developed to
(mM) oocytes used oocytes cleaved 4-cell 8-cell Morula Blastocyst
1.0 31 11(35.5)¢ 9(29.0)¢ 8(25.8)P 6(19.4)° 2( 6.5)0
1.5 31 20(64.5)P 15(48.49)>  14(45.2)° 9(29.0)b 5(16.1)°
2.0 39 36(92.3)2 36(92.3)2  33(84.6)  28(71.8)2  16(41.0)®
3.0 26 19(73.1)% 15(57.7)>  12(46.2)® 9(34.6)° 2( 7.7)P

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



Table 3. Comparative effect of electrical stimulation and ionomycin with 6-DMAP treatment on rabbit ooc-

yte activation

No. of No. (%) of No. (%) of oocytes developed to
Treatment : :
oocytes used oocytes cleaved 4-cell 8-cell Morula Blastocyst

Electrical

et 42 19(45.2)" 17(405)°  15(35.7)° 14(33.3)®  6(14.3)

stimulation
Ionomycin . s . a s

+ 6.DMAP 39 36(92.3) 36(92.3)2  33(84.6) 28(71.8) 16(41.0)

* Values with different superscripts within column were significantly different (P <0.05).
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Fig. 1. Parthenogenetic development at 24 h post-
activation of rabbit oocytes.
Different superscripts between treatments
in the same cell stage denote significant
(P<0.05) difference.
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Table 4. In vitro development of nuclear transplanted rabbit embryos from oocytes activated by electrical

stimulation and/ or ionomycin with 6-DMAP

No. (%) of oocytes developed to

No. of No.(%) of No. (%) of
Treatment embryos —embryos  00Cytes 0 geell  Morula  Blast
used fused cleaved
Electrical stimulation 58 44(75.9)8  31(70.5)* 25(56.9)P 23(52.3)2 17(38.6)P 11(25.0)°
Electrical stimulation +
sornea ShmeRY 79 63(79.7)7  50(79.4)% 49(77.8)* 43(68.3)* 40(63.5)* 28(44.4)°

Ionomycin + 6-DMAP

* Values with different superscripts within the column were significantly different (P <0.05).
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Fig. 2. Embryo development at 18 h post-fusion of
rabbit nuclear transplanted embryos from
oocytes activated by electrical stimulation
and/ or ionomycin with 6-DMAP.

Different superscripts between treatments
in the same cell stage denote significant
(P<0.05) difference.
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