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In Vitro Fertilization and Development of Bovine QOocytes
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SUMMARY

Successful techniques of iz vitro fertilization(IVF) are valuable for studying the process of
fertilization and for developing economical procedures for gene and nuclear transfer in farm
animals. To date, bovine IVF system has been developed with oocytes in vivo or in vitro, but the
resulting zygotes exhibit limited embryonic development after iz vitro culture. Even though in vitro
matured oocytes achieved high fertilization and cleavage rates, these embryos appear extremly low
rate of pregnancies when transferred to synchronized recipients,

Development of early bovine embryos in vitro is generally arrested at the §-to 16—cell stage. How
—ever, recent use of somatic cells such as trophoblastic vesicle, granulosa and oviduct epithelial cell
for co—culture with early bovine embryos has proven effective for development of embryos, matured
and fertilized in vitro, past the in vitro cell blocks.

These facts clearly indicate the value of the co—culture system in promoting development of bovine
oocytes matured and fertilized i vitro to morula or blastocyst stage in vitro. In addition, co-culture
system may become a tool for evaluation of viability of ova that have been manipulated by proce-

dures such as splitting, microinjection and nuclear transfer.
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Fig. 1 Experimental procedures for bovine IVF (Kim et al,
1989 ; & lritani et al, 1988)



Table 1. /n vitro maturation and fertilization of bovine oocytes

Follicular Type of Culture
size(mm) medium period (h)
1~6 Ham’s F 10, 20%FCS 24

+hormone? ”
1~5 TALP, 10% FCS 24-48
+FSH (0.5 IU/ml) ”
2~5 TALP 24
+Granulosa "
1~5 TCM 199, 16% FCS 24
+ hormone? 1"
1~5  TCM199, 10% FCS, 24
hormone®
+Granulosa "
3~8 Ham’s F 10, 10% CS* 26-28
" 10%CS» 1
" 10% ECS® "

% of oocyt-% of oocyt-% of mor./ References

es es blastocyst
at M-Il fertilized

49 Xu et al,

79 1986

7 38 Ball et al,

70 50 1983

73 35 Lutterbach

81 44 et al, 1987

84 70 Sirard et ai,

99 73 1988

73 75 - Critser et al,

1986

70 87 36
13 Sanbuissho &
18 Threlfall, 1989
34

Hormone © 1) 21U hCG and 1 ug estradiolbenzoate/ml
2y 0.5 ug FSH, 5x¢ LH and 1 ug estradiol 17 8/ml
3y 10ug FSH & LH and 1 ug estradiol-17 8/ml

Serum [ 4) Cow serum collected from a cow at ov

51 Cow serum collected from a cow at 24

ulation

h after ovulation

6. Estrous cow serum collected from a cow at the time of standing estrus

Table 2. In wtro fertilization of bovine oocytes using frozen/ thawed spermatozoa

References

. No.of No (%) of
Media use_d fobr ti oocytes oocytes
sperm premcubation examined fertilized
TALP-hepes 101 22(22)
+10 xg/ml Heparin 97 69(71)
+ Heparin, S-USS 103 80(79)
BO medium 30 7(23)
+10 xg/ml Heparin - 455 160(35)
+ Heparin, 5 mM caffeine 423 288(68)
BO medium, 10 mM caffeine 92 49(53)
+0.1 M LA 78 68(89\

BO : Brackett and Oliphant (1975 medium, [.A
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slo) 5] (Parrish %, 1988).
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Table 3. Stagies of the in vitro blocks to embryo development in farm animals

Species Stage of Meths for overcoming blocks References
block
Rabbit Morula Amino acids in medium (-+ Kane, 1987
vitamins for blastocyst
expension}, oviduct Carney & Foote, 1988
epithelial cell
Sheep &-to 16— Modify culture medium Tervit & Rowson, 1974
cell {SOF), Heyman et al, 1987
Co—culture with Gandolfi & Moor, 1987
trophoblastic
vesicle, or with oviduct cell
Pig 4 cell Delete pyruvate, Davis et al, 1978
Endometrial cells, Allen & Wright, 1984
or ovarian fibroblasts "
Cattle 8—to 16— Continued in table 4
cell

Table 4. Effect of co—culture on the development in vitro of early bovine embryos

Initial Culture system No % >16 Mean cell
cell stage Medium Cells embryos  cells /embryo  References
Medium B 2
b ’ — 106 18
1—8 FCS ; TV 190 46 Camous et al, 1984
TCM 199, FCS — 44 0
B ’ Crit 1
1 hormone* Granulosa 22 36 ritser et al, 1986
Ham’s F 10, FCS - 27 0
582 . BOEC 82 " Eyestone et al, 1987
TCM 199, FCS — 122 0.8 .
_ o2 s
1-2 CZB BOEC 138 2 Kim et al, 1989
19 CZB — 13 85 29 Ellington et al,
" BOEC 40 93 58 1989
. TCM 199, FCS - 37 3 9 Eyestone & First,
1-8 ” BOEC 35 43 28 1089

1) In wvitro maturation and fertilization,
2) In wvitro maturation and fertilization
*Hormone : 10 ug FSH & LH/ml, and 1 ug estradiol-17
CZB : Chatot, Ziomek and Bavister medium, BOEC @ bo

TV . trophoblastic vesicle
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£/ml
vine epithelial cell
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