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Development of a New Improvement and Multiplication System in
Domestic Animals Using a Embryonic Manipulation Technique
1. Effect of Maturation Time on the Extrusion Rate of First Polar
Body and the Enucleation Rate of Bovine Follicular Oocytes
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SUMMARY

In this study, methods on fabrication of microtool and setting of micromanipulator were
examined and relationship between first polar body extrusion rate and maturation time of follicu-
lar oocyte, enucleation rate and repetition of trial, and enucleation rate and maturation period
were investigated. The results are as follows:

1. Suitable outside diameter of micropipette tube was 1 mm. Holding pipette with less than di-
ameter of oocyte was fitred for manipulation, and zona dissection needle was easily operated
when its sharp-point had diameter of about 8 zm and length of 300 zm. The injection pipette
with 20~35 s outside diameter was adequate for injection of blastomere into perivitelline
space,

2. Separation of blastomere was effective when zona pellucida had cut with zona dissection
needle and the embryo was pipetted gently with the pipette that had narrower diameter
than that of embryo until separation of blastomeres had completed.

3. The extrusion rate of first polar body was 78% during 20~24 hours incubation for matu-
ration.

4. According to repetitions of micromanipulation, the enucleation rate was increased to 85%
and the time required for enucleation of a cocyte was shortened to 3 min,

5. The extrusion rate of first polar body and enucleation rate were 82 and 76% respectively, in
the group of the oocytes cultured for 22 hours. However in the group cultured for 24 hours,

the extrusion rate of first polar body and enucleation rate were 53 and 100% respectively.
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Fig. 1. Procedure of enucleation of in vitro matured oocyte.
A: holding and puncturing zona pellucida of oocyte (Arrow head indicates the first polar
body. ); B: piercing zona pellucida; C: cutting zona pellucida; D: dissected zona pellucida; E:
pressing oocyte; F: enucleated oocyte; G: enucleated oocytes (Arrow indicates the de-
formed oocyte.); H: stained oocytes (The left is enucleated and the right has metaphase
plate. ; Arrow indicates the MII plate.)
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Fig. 2. Separation of blastomeres of parthen-

ogenone.
A: dissected zona pellucida, B:separated
blastomeres.
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Fig. 3. Blastomere injection in perivitelline

space of enucleated oocyte(arrow indic-
ates a injected blastomere).
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Fig. 4. Microtools to be accommodated on the
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1992).
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Table 1. First polar body extrusion during maturation of follicular oocyte

Maturation No. of oocytes No. of oocytes with first polar body

time (hr) observed Without staining(%) With staining (%) Error
20 71 3(18) 13 (18)
22 58 20 (28) 19 (27) 1
24 38 23 (32) 3 (32)
26 15 4(6) 4(6)
28 11 3( 4) 2(4) 1
30 8 4 ( 6) - 4
32 4 1(1) 1(D
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Table 2. Effect of repetition of experiment on enucleation rate

Repetition of No. of oocytes

No. of oocytes

No. of enucleated Enucleation

experiment used with polar body (%) oocytes (%) time(min) /oocyte
1st 35 2 (63) 17 (77) 5
2nd 60 37 (62) 28 (76) 6
3rd 24 20 (83) 17 (85) 3
Total 119 79 (66) 62 (78) 5

Table 3. Effect of maturation time on enucleation rate

Maturation No. of oocytes No. of oocytes No. of enucleated Enucleation
time (hr. ) used with polar body(%) oocytes (%) time (min) /oocyte
22 51 2 (82) 34 (76) 3
24 57 30 (53) 0 (100) 3
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