RAFRSEMEGIE 12(2) 112~119(1988)
Korean J. Anim. Reprod.

2 GPRASRe| BASI B RNt 450l S AR
£HIR - FMEH*
REARE REAS

Studies on the In Vitro Maturation and Fertilization Rate of Bovine
Follicular Oocytes
Kim, S.K., Park, H.K.*

College of Agriculture, Chungnam National University

Summary

These studies were conducted to investigate the effects of culture temperature and time on
the in vitro maturation and semen type and media on the in vitro fertilization of bovine fol-
licular oocytes, and to asses in vitro fertilization rate of oocytes cultured by extraffollicular
method following fertilization in vitro, or transfer into the pseudopregnant rabbit oviduct or
uterus. The bovine oocytes recovered from follicles were cultured for 18 hrs or 72 hrs at 38°C
with 5% CO, in moist air. Flesh-diluted (2 folds) and frozen-thawed semen in 0.5 ml straw from
a fertile bull were used. In order to obtain capacitation of spermatozoa were treated with bovine
follicular fluids (BFF) and Inophore A (IA).

The results obtained were summarized as follows:

1. The oocytes were classified as ‘““A, B, C, D and Degenerative’’ depending morphological
integrity and those were 62.0%, 12.0%, 17.2%, 5.9% and 3.0% of the total oocytes harvest-
ed, respectively.

2. The oocytes matured to metaphase II were significantly increased between 24-48 hrs of
incubation and at 87°-839°C with 5% CO; in moist air,

3. The in vivo fertilization rate following transferred into rabbit oviduct or uterus with bull
semen and in vitro matured oocytes were higher ligation than non-ligation of oviduct or
uterus.

4. The in vitro fertilization rate of oocytes matured in vitro were higher neat than frozen semen
and treatment of IA than BFF on the capacitation of spermatozoa.

5. The effects of semen types and media on in vitro fertilization of oocytes matured in virto

were higher fertilization rate of neat than frozen semen, and media was not significant.
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Table 1. Morphological classification of bovine oocytes recovered from an ovarian follicle
Culture No. of Morphological classification
Degenerative
method oocytes A B C D
Extra-follicle 1660 1029 199 285 98 49
method (100. 0) (62.0) (12.0) (17.2) (5.9) (3.0)
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Table 2. The in vitro maturation rate of bovine oocytes in relation to culture temperature

Culture No. of Maturation stage
temp () oocytes Metaphase 1 Anaphase 1 Telophase 1 Metaphase 11 Degenerative
ap P p p

33 64 15(23.4) 9(14.1) 6(9.4) 23(35. 9) 9 (14.1)
35 124 15(12.1) 11( 8.9) 21(16.9) 72(58.1) 5 ( 4.0)
37 152 13( 8.6) 8( 5.3) 19(12.5) 108(71.1) 4(2.6)
38 114 12(10.5) 5( 4.4) 8( 7.0) 86(75. 4) 3(2.6)
39 128 12( 9.4) 7( 5.5) 12( 9.4) 93(72.7) 4(3.1)
40 58 14(24.1) 9(15.5) 6(10.3) 22(37.9) 7 (12.1)

Table 3. The in vitro maturation rate of bovine oocytes in relation to culture time

Culture No. of Maturation stage
i Degenerative
time (hr.) oocytes Metaphase I  Anaphase I  Telophase I Metaphase [I

18 32 7 (21.9) 9(28.1) 7(21.9) 5(15.6) 4(12.5)
20 44 5(11.4) 10(22.7) 7(15.9) 20 (45. 5) 2( 4.6)
22 36 5(13.9) 6(16.7) 2(5.6) 22(61.1) 1( 2.8)
24 38 4 (10.5) 0(0.0) 5(13.2) 30(79.0) 0(0.0)
48 34 2(5.9) 1( 2.9 4(11.8) 25(73.5) 2(5.9)
72 33 3(9.1) 3(9.1) 4(12.1) 19(57.6) 4(12.1)

Table 4. The in vive fertilization of bovine oocytes cultured by extra-follicle method and

transferred into rabbit oviduct

Culture No. of oocytes
Semen Transfer
method Transferred Recovered(%)? Fertilized (%)Y Cleaved (%) ©
Extra-follicle Ligated 76 51(67.1) 32(62. 8) 26(51.0)
method Neat
Non-ligated 74 48(64.9) 28(58.3) 24 (50. 0)
Ligated 66 39(59. 1) 22(56.4) 19(48.7)
Frozen
Non-ligated 72 42(58. 3) 22(52. 4) 20(47. 6)
a) :No. of oocytes recovered/No. of oocytes transferred
b) :No. of oocytes fertilized/No. of cocytes recovered
¢) :No. of oocytes cleaved/No. of oocytes recovered
oo
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Table 5. The in vitro fertilization of bovine oocytes cultured extra-follicle methods
Culture Semen Capacitation No. of oocytes
method Cultured Fertilized(%)®  Cleaved (%)Y
Extra-follicle IA* 86 52(63.4) 45(52.3)
method Neat
BFF** 75 45 (60. 0) 36(48.0)
1A 78 44(56.4) 36(46.2)
Frozen
BFF 82 43(52.4) 32(42.7)

*:Inophore A 23187

**:Bovine follicular fluid
a) ; No. of oocytes fertilized/No. of oocyte cultured
b) :No. of oocytes cleaved/No. of ococyte fertilized
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Table 6. Effects of culture methods, semen types and media on in-vitro fertilization of bovine

oocytes matured in vitro

Culture

No. of oocytes

method Semen Media Cultured Fertilized®) Cleavedb
Extra-follicle BMOC-3 42 27 (64. 3) 21(50. 0)
method Neat
Ham F-10 52 33(63.5) 25(48.1)
BMOC-3 48 25(52.1) 17(35.4)
Frozen
Ham F-10 52 27(51.9) 18(34.6)

8) :No. of oocytes fertilized/No. of oocytes cultured
b} : No. of oocytes cleaved/No. of oocytes fertilized
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