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Studies on Culture and Transfer of Mouse Embryos

Bisected at Various Cell Stages
D. J. Kang, H.S. Park, H.J.Lee* and C. S. Park

College of Agriculture and Veterinary Medicine™ Gyeongsang National University, Chinju.

Summary

These experiments were carried out to determine the effect of cell stage in embryo bisection on the sub-

sequent in vitro and in vivo development in mouse. The embryos of ICR mouse were microsurgically bisected at

2-cell, 4-cell, 8-cell, morula and blastocyst stage using a microsurgical blade attached a micromanipulator. These

demi-embryos without zona pellucida were cultured up to blastocyst stage and transferred to pseudopregnant

mice, and the development of these demi-embryos was compared with the results of intact embryos of the cor-

responding cell stage.

The successful rate of mouse embryo bisection at 4-cell stage (59.0%) was significantly (P < 0.05) lower
than those at 8-cell (75.6%), 2-cell (80.7%) or morula stage (84.8%), and highest at blastocyst stage (95.7%).

When the bisected embryos without any damage from microsurgery were cultured in vitro up to blastocyst,

the in vitro development of demi-embroys bisected at morula to blastocyst was 91.6 to 95.3%, which was similar

to the culture result of intact embryos of corresponding stage. However, the in vitro development of demiem-

bryos bisected at 2- to 8-cell stage was significantly (P < 0.05) lower.
The post-transfer implantation rate of demi-embryos developed in vitro to eu-blastocyst were 19.6 and

25.4% in demi-embryos bisected at morula and blastocyst stage, respectively and not significantly (P < 0.05)

different from the result of intact embryos of the same stage. However, the implantation rates of demi-embryos

bisected at 2- or 8-cell stage were significantly (P < 0.05) lower than the result from the intact embryos of the

corresponding stage.
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Table 1. Time schedule for embryo collection
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49 2-cell, 4-cell, 8-cell, morula ¥ blas-

Day and time Treatment Stage of embryo Collection
at collection site
2 5:00 pm 5 TU PMSG
0 5:00 pm 5 IU heG
+2 10:00 am 2-cell Oviduct
+2 11:00 pm 4-cell Oviduct
+3 10:00 am 8-cell Oviduct
+4 10:00 am Morula Uterine horn
+4 5:00 pm Blastocyst Uterine horn
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Table 2. Production of mouse demi-embryos by micromanipulation at different
stages of development
Stage of No. of No. and (%) of No. and (%)
eggs at embryos embryos bisected of damaged
bisection used without damage* embryos
2-cell 374 302 (80.7)b 72 (19.3)
4-cell 322 189 (5§9.0)a 133 (41.0)
8-cell 348 263 (75.6)b 85 (24.4)
Morula 217 184 (84.8)b 33(15.2)
Blastocyst 186 178 (95.7)c 8( 4.3)

*There are no significant (P < 0.05) differences between the cell stages with the same letter.
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Table 3. Invitro development of intact and bisected mouse embryos by cell stage

Stage of embryos No. of intact

No. and (%) of embryos developed to

No. and (%) of

or bisected
embryos used

at bisection
Embryos and/ or culture

Eu-blastocyst*

degenerated
Abnormal blastocyst embryos

Intact 2-cell 152 126 ( 82.8)a B 320 23(15.1)
4-cell 130 122 ( 94.0)abB 0( 0.0 8 ( 6.0)
8-cell 137 132 ( 96.3)b B 0( 0.0) 5(37D
Morula 126 126 (100.0)b B 0(0.0) 0( 0.0)

Bisected 2-cell 172 73( 42.4)a A 61 (35.5) 38 (22.1)
4-cell 107 32(299a A 50 (46.7) 25 (23.9)
8-cell 125 46 ( 36.8)a A 61 (48.8) 18 (14.4)
Morula 96 88 ( 91.6)b B 6(6.2) 2(¢2D
Blastocyst 150 143 ( 95.3)b B 5( 3.3) 2(14)

*There are no signifcant (P < 0.05) differences in embryo development between cell stages with

the same samll letters within intact or bisected embryo, and between intact and bisected embryo

with the sam capital letters within the same cell stage.



Table 4. Post-transfer development of mouse embryos of blastocyst stage following bisection and/

or culture at different cell stage

Stage of embryos No. of No. of No. and (%) of No. and (%) of
Embrvos at bisection embryos mice mice developing
and/ or culture transferred transferred pregnant fetuses*
Intact 2-cell 132 14 6 (42.8) 35 (26.5)a B
4-cell 93 10 3(30.0) 18 (19.3)a A
8-cell 121 12 6 (50.0) 34 (38.1)a B
Morula 94 10 5(50.00 24 (25.5)a A
Blastocyst 273 25 13(52.0) 73(26.7)a A
Bisected 2-cell 105 11 3(27.3) 11 (10.5)abA
4-cell 87 9 1(11.1) 5(57a A
8-cell 113 11 3(27.3) 11( 972 A
Morula 51 7 3(42.8) 10 (19.6)bcA
Blastocyst 130 13 7 (53.8) 33(52.4)c A

*There are no significant (P < 0.05) differences in fetal development between cell stage with the

same small letters within intact or bisected embryo, and between intact and bisected embryo with

the same capital letters within the same cell stage.
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