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Studies on In Vitro Maturation of Bovine Follicular Oocytes
III. In Vitro Fertilization and Development of In Vitro Matured
Bovine Follicular Oocytes
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SUMMARY

These experiments were carried out to obtain the basic information for in vitro fertilization and
development of bovine follicular oocytes matured in vifro. The bovine ovaries were obtained at a
slaughter house and the follicular oocytes surrounded by cumulus cells were collected by puncturing
follicles with 2-6 mm of diameter.

Bovine oocytes were matured iz vitro for 24-26 hours in a CO, incubator with 5% CO, in air at 39
C. The medium used for maturation was TCM 199 supplemented with hormones, pyruvate, FBS and
antibiotics. Epididymal spermatozoa were capacitated by in wvitro culture for 2-3 hours in BO
solution containing bovine serum albumin (5 mg/ml) and caffein(2.5 mM) . Insemination was made
by introducing about 10-15 matured oocytes into the suspension of capacitated spermatozoa. Six
hour after insemination the eggs were transferred to TCM 199 supplemented with FBS (10%) for in
vitro development. The results obtained in these experiments were summarized as follows :

1. The maturation rate of oocytes following incubation for 24-26 hours was 78.4% (228/291) .

2. Of total 250 oocytes, 172 embryos extruded 2 nd polar body following in vitro culture with sp-
ermatozoa for 20 hours, and the rates of embryos developed to 2-, 4-, 8-, 16-cells and morula
or early blastocyst were 64.0, 39.2, 22.0, 15.2 and 11.2%, respectively.

3. The time needed for development to 2-, 4-, 8-, 16-cell stage and morula was 42.5+5.4, 58.0+
9.2, 74.4+11.5, 96.1+13.4 and 119.0+18.2 hours, respectively.
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Table 1. In vitro maturation of bovine follicular oocytes

Exp. No. of No. of oocytes extruded 1 st polar body (%)
oocytes
No. examined Matured normally  Matured abnormally Total
I 58 28(48.3) 10(17.2) 38(65.5)
11 61 37(60.7) 7(11.5) 44(72.1)
1l 53 37(69.8) 8(15.1) 45(84.9)
v 59 42(71.2) 6(10.2) 48(81.4)
\Y% 60 45(75.0) 8(13.3) 53(88.3)
Total (%) 291 189(65.0) 39(13.3) 228(78.4)
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Table 2. In vitro development of bovine follicular oocytes following in vitro fertilization

Ex No. of No. of No. of embryos developed to
b oocytes 0oCytes  — o e —— —
Tt . morula
No subjected tofertilized 00y 4 cell9) 8 celli%) 16-cell (% to
fertilization 1% blast* (%)
1 50 33(66.0) 29(58.0) 14128.0) 6112.0° 4 18,00 1 2.0
I 49 300(61.2) 28(57.1) 13(26.5) 7(14.3} 4 (8.2) 2 40
111 45 35177.8) 33(73.3> 25(55.6) 12126.7) 8§(17.2} 7(15.6)
v 46 29(63.0) 27(58.7) 18139.1) 130(28.3) 9(19.6) 70(15.2)
V 60 45075.0) 43(71.7) 28(46.7) 170(28.3) 13(21.7) 11018.3)
’I“’gét;)ll 250 172(68.8) 160(64.0) 98(39.2: 95122.0) 38(15.2) 28(11.2)

*Blast : blastocyst

Plate 1. In vitro maturation, fertilization and development of bovine oocytes.

Fig. 1 Bovine oocyte with compact cumulus cells (X 200) .
Fig. » Bovine oocyte embedded in expanded cumulus cells{X200).
Fig. 3 Bovine oocyte with 2 polar bodies after in vitro insemination(x400) .

Fig. 4 Two—cell bovine embryo, 38 h after in vitro insemination(xX400) .
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Table 3. Speed of cleavage of in vitro fertilized

embryos

No. of Developmental 'Hour. after Time between
msemination ... "
embryos stages {mean +SD) divisions (h)
160 2-cell 42.5+ 5.4 —
98 4-cell 58.0+ 9.2 15.5
35 8-cell 74.4*+11.5 16.4
38 16—ell 96.1+13.4 21.7
28 morula 119.0+18.2 22.9
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