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Development of Mouse Embryos Reconstituted
with 4-cell Nuclei at Metaphase with Nocodazole

Oh-Yong Kwon and Tomohiro Kono
NODAI Research Institute, Tokvo University of Agriculture, Setagava-ku, Tokvo 150. Japan

SUMMARY

The present study investigated the effect of treatment with nocodazole on the ef-
ficiency of cell cycle synchronization and development of mouse 4-cell embryos, In ad-
dition, developmental ability of reconstituted embryos that received nuclei from 4-cell em-
bryos synchronized with nocodazole at M phase was examined in witro and in vivo.

(1) When 4-cell blastomeres exposed to culture medium containing lug /ml nocodazole
for 2, 4, 6 and 8 hrs, 40% (40 /101), 75% (119 /159), 85% (87 /102) and 97% (155 /160) of
nuclei were synchronized at M phase, respectively.

(2) Treated with nocodazole for 4 hrs, the proportion of 4-cell embryos developed to
blastocysts (98%, 60 /61) was not significantly different from that of the control embryos
(98%, 196 /201). However, the developmental ability of 4-cell embryos treated for 8 (87%,
P<0.05)and 12 hrs (76%, P <0.001) was significantly reduced.

(3) The reconstituted embryos that received a metaphase nuclei from 4-cell embryos,
which were synchronized at metaphase with nocodazole for 1, 2 and 4 hrs were developed
to blastocysts (21 to 31%), respectively. After transfer to recipients females, total of 21
live young were obtained, which derived from the reconstituted embryos.

These results should live young be produced from reconstituted embryos which received
metaphase nuclei synchronized with nocodazole.
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Table 1. Effect on developmental ability of mouse 4-cell embryos treated with nocodazole

Hours of No. of No. of eggs developed to(%;)
Treatment o s —
reateatment eggs used 8-cell Morula Blastocyst
Control - 201 198( 99) 198(99) 196(98)
Nocodazole 4 61 61 (100) 60 (88) 60 (98)
(1ug /ml) 8 69 67 ( 97) 61 (98) 60 (87)2
12 62 56 ( 90) 48 (77} 47 (76)°

* Differ significantly (a: P<0.05 and b: P<0.001)

Table 2. In vitro and in vivo development of reconstituted mouse embryos

Treateatment with No. of eggs No. of reconstituted No pregnent No. of
nocodazole examined embryos developed to(/ ) /No. of live young
(hours) 1st NT*  2nd NT*  2-cell Blastocyst recipients (%
1 48 71 69(97) 15(21) 2/2 4(27)
2 83 140 136(97) 43(31) 7/7 11(26)
4 66 111 108(97) 26(23) 4/5 6(26)

* Nuclear transferred eggs formed two pronuclei with cytocharasine B,
= After first NT, each nuclei was transferred into enucleated fertilized zygotes obtained from superovurated

mated females,
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Fig. 1. Synchronization of cell cycle at M phase with nocodazole.

* The blastomeres of mouse 4-cell embryos were exposed to 1ug /ml nocodazole for

2(1), 4(ED), 6(F) and 8(M) hours.
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