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Studies on Production and Efficient Utilization of Livestock Embryos by
In Vitro Fertilization and Micromanipulation.
II. Effects of Embryonic Development on Survival after Freezing and Transfer in
Bovine Qocytes Fertilized In Vitro
Chung, Y. C., C. K. Kim, J. T. Yoon*, S. H. Choi, K. J. Chung
College of Industrial Studies, Chung-Ang University

SUMMARY

The effects of in vitro maturation and sperm treatment condition on the in vitro fertilization
(IVF) and developmental capacity of bovine oocytes were investigated and the development of
embryos was compared under the 2 different co-culture system, with GC or BOEC. The cultured
embryo to 16 cell or morula were transferred into recipients or frozen by 2 different freezing
method.

The results obtained were summarized as follows:

1. In wvitro maturation rates of bovine follicular oocytes cultured in- TCM199 with 10%
FCS or ECS were 64.0% and 72.7%, but the case of addition of 10% FCS or ECS to
TCM199 co-cultured with granulosa cells were 81.3% and 84.0%, respectively. IVM rate of
these TCM199 added to granulosa cells was higher than that of media without granulosa
cells.

2. When bovine follicular oocytes were matured in TCM199 with 10% FCS and GC and then
fertilized in vitro by sperm treated with caffeine, embryo developments of bovine oocytes
co-cultured with BOEC were 38.4% and 51.4%, respectively. But those of bovine oocytes
co-cultured with GC were 52.2% by sperm treated with caffeine-heparin,

3. Cleavage rates of bovine oocytes cultured with 10% FCS alone and fertilized in vitro by
sperm treated with caffeine-heparin was 33.0%.

4. When bovine follicular oocytes were matured in TCM199 with 10% FCS and GC, embryo
developments of bovine oocytes co-cultured with BOEC of GC were 46,0% and 50.2%, re-

spectively.
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5. When bovine follicular oocytes were matured in TCM199 with 10% ECS and GC, em-
bryo developments co-cultured with BOEC or GC were 45.2% and 51.4%, res-

pectively.

6. When Korean Native cow’s follicular oocytes matured in TCM199 with 109 FCS and
GC, embryo developments of the bovine oocytes co-cultured with BOEC and GC
were 41.8% and 60.1%. But with FCS 10% those of the bovine oocytes co-cultured
with BOEC and GC were 42.0% and 48.4%, respectively.

7. When Holstein's follicular oocytes were matured in TCM199 with 10% ECS and GC,
embryo developments of the bovine oocytes co-cultured with BOEC and GC were 50.
0% and 57.7%, but with ECS 10% those of the bovine oocytes co-cultured with
BOEC and GC were 52.2% and 56.5%, respectively.

8. The wviability of frozen-thawed embryos ranged from 60~80% and those of

frozen-thawed embryos from vitrification was lower than that from conventional

method.

9. The selected fresh embryos were transferred nonsurgically to 7 recipients but did not

result in pregnancy
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Table 2. Effect of sperm treatment on in vitro developement rate of embryos

Sperm Maturation Coculture No of oocytes
treatment medium(TCM) Cultured Clgaved Morula
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Table 3. Developmental capacity of in vitro fertilized embryos

Maturation Culture No of oocytes
medium(TCM) system Cultured C eaved ) Morula
10%FCS 10%FCS 156 36{33.0) 9( 5.7)
o BOEC 189 87(46.0) 17( 9.0)
10%FCS
+GC GC 201 101(50.2) 24(11.9)
BOEC 115 52(45.2) 13(11.3)
10%ECS
+GC GC 103 53(51.4) 21(20.4)
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Table 4. Developmental capacity of Korean Native Cow and Holstein embryos fertilized in vitro

Maturation Colcultur;: No. of oocytes
Breed medium(TCM) Cultured o Eleaved Morula
o BOEC 176 74042.0) 18(10.2)
10%FCcs o
+GC GC 132 64(48.4) 25(18.9)
KNC i BOEC 122  51(4L.8) 12(9.8)
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Table 5. Viability of frozen-thawed 16-cell and morulae stage embryos

Method No. of. embryo
Freezing Development Evaluated Survived(%;)
A BOEC 18 12(66.7) R
GC 15 9(60.0)
B BOEC 15 12(80.0)
GC 20 15(75.0)
A : Vitrification B : Conventional
Table 6. Result in non-surgical transfer of IVF embryos
Culture No. of Pregnancy Extended
method recipients eEstrus
A 3 - 1
B 4 - 2

A : matured in TCM 199 + 10% ECS + GC and culture in TCM 199 + BOEC
B : matured in TCM 199 + 10% ECS + GC and culture in TCM 199 + GC
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