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Elevating Utilization Efficiency of Excellent Embryo in Mammals

1 . In Vitro Maturation, Fertilization and Development of Bovine Oocytes
Kim, C.1., S.!. Han, C K, Park, S K. Im, J.B. Kim*, B.H, Chung* and K.S, Chung*

College of Animal Agriculture, Kangweon National University
SUMMARY

Bovine oocytes obtained from ovarian(2 to 5mm in diameter) of slaughtered cows were
cultured in TCM 199 with 10~20% estrous-cow-serum (ECS) for 24~25hr at 39C in 5% CO, —
95% air. After culture, some oocytes were examined their maturation. The remainder were used
to assess the fertilizability with frozen-thawed spermatozoa in a medium containing caffeine and
heparin, and subsequent development in media with bovine cumulus cells(BCC) or bovine oviduct
epithelial cells(BOEC) . The results obtained were summarized as follows ;

1. The maturation rate of the oocytes in TCM 199 with 15% ECS group(76.5%) was higher than
that of 10% ECS(69.2%) or 20% ECS group(64.8%) . .

2. The proportions of the oocytes penetrated and the pronuclear oocytes in the presence of
caffeine and heparin were 72.19%(62/86) and 93.5% (58/62), respectively. The rate of
polyspermy in the fertilized oocytes was 8.1%.

3. When 73 oocytes recovered from fertilization drop were cultured in TC-199 medium with 10%
fetal calf serum(FCS), 41 oocytes(56%) cleaved to 2-cell and further stages of embryos,
Among these only one embryo developed upto morula stage.

4. The rate of the cleaved oocytes was higher in medium with BCC(80% : 59/74) than BOEC
(76% . 58/76) . However, the rate of developed morulae and blastocysts was higher in the
medium with BOEC (40% : 23/58) than with BCC(34; 20/59) .
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Table 1. In vitro maturation of bovine oocytes cultured in TCM 199 with ECS

Concentration No. of No. of No. of oocytes
of ECS5(%) trials oocytes at metaphase-11
cultured (%)
10 104 72(69.2)
15 102 78(76.5)
20 105 68(64.8)
Total 15 311 218(70.1)

Table 7. In vitro fertilization of bovine oocytes matured in vitro*

Trials No. of No. of oocytes Total no. of No. of
oocytes oocytes polyspermic

examined With enlarged With two penetrated oocytes

sperm head(s) pronuclei (%) (%)

1 23 2 16 18(78.3) 1(5.6)

2 23 1 15 16(69.6) 1{ 6.3)

3 18 1 11 12(66.7) 1(8.3)

4 22 0 16 16(72.7) 2012.5)

Total 86 4 58 62(72.1) 5(8.1)

*The oocytes were matured in TCM 199 with 15% ECS.
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Table 3. Development of bovine oocytes matured and fertilized in vitro

Culture g}‘;éi No. of embroys developed (%) Morula
system* examined 2~16 cell Morula Blastocyst Blastocyst
TCM199+
1
10 FCS 73 40 0 1(2)
TCM199+10%
FCS4 BCC 74 39 13 7 20(34)
Ham’s F-10
+10% FCS 76 35 13 10 23(40)
+BOEC

*Abbreviations are FCS, fetal calf serum ; BCC, bovine cumulus cells and BOEC, bovinle oviduct

epithelial cells.

— 58 —



Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

. A bovine oocyte enclosed with tight cumulus cells recovered from ovarian

follicies after slaughter,

. Oocyte at metaphase I[ with the first polar body(1PB) 25hours after

culture in TCM199 with 15% ECS.

. Fertilized oocyte at the pronuclear stage with female(fPN) and male(mPN)

pronuclei acompanying the sperm tail(arrow) fixed 24 hours after insemination,

. Four—cell embryo after culture for 7days in TCM 199
_ Morula after 7days in TCM 199 with bovine cumulus cells co-culture.
. Blastocysts co-cultured with bovine epithelial cells in Ham's F~10 for 7days.
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