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In Vitro Development and the Improving Effects of Bovine Embryos
in Simple Media
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Dept. of Animal Science, Korea University

SUMMARY

This study was experimented that developmental effects of bovine in vitro fertilized em-
bryos by coculture system and supplementation of energy materials into simple media.
With the ovaries from slaughter house in vifro maturation by 24h, in vitro fertilization was
performed with sperms collected by Percoll gradient method. Fertilized embryos were
cocultured in 15% FCS+CZB medium with BOEC(bovine oviductal epithelial cell), GCM
(granulosa cell monolayer) and MEFC(mouse embryonic fibroblast cell). And also in this
study, there was trying to improve the early developmental rate of embryos by addition of
concentration-controlled Na-pyruvate, D-glucose which were used as energy sources into
CZB medium. I» witro developmental rate was confirmed by the cleavage rate of 48h
post-IVF and the embryo development rate at 240h culture, In the coculture system,
BOEC had 20.0% of blastocysts rate, which was higher than that of other coculture
systems. To determine the optimum concentration for early embryo developmental rate
rapidly, through the gradient of concentrations of Na-pyruvate and D-glucose, we focused
on the cleavage rate at 48h and blastocysts rate at 240h. In case of Na-pyruvate, cleavage
rate and developmental rate over 3-cell were lower at the concentration of 1.00mM than
the other treatment concentrations, otherwise the blastocysts rate was higher as 23.2%
than the others, That result showed that as like reported group which had higher develop-
mental rate over 3-cell was also higher to the blastocysts rate. In case of D-glucose, there
was no effects through the concentration changes. It was the result of this study for
which the use of BOEC coculture system and 1.00mM Na-pyruvate as an energy source
had an effect upon embryo development.
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Table 1. Early development of bovine oocytes matured, fertilized in vitro in CZB medium

No. of No. of embryos developed to following stages at
Co-culture No, of embryos - p 1 o
oocytes | 4 N 48hpi! (%) 240hpit (%)
t : t 48 —
system used ceaveda 2-cell >3-cell Morula Blastocyst
BOEC 645 460 (71.3) 159 (34.6) 301 (65.4) 83 (18.0) 92 (20.0)
GCM 141 80 (56.7) 60 (75.0) 20 (25.0) - -

MEFC 103 40 (38.8) 30 (75

.0) 10 (25.0) 15 (37.5) -

! hpi, hour postinsemination.

Fig. 1. Blastocysts produced in vitro using CZB medium.
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Table 2. The effects of Na-pyruvate and D-glucose on the early cleavage of bovine oocytes matured and
fertilized in vitro

No. of No. of No. of embryos developmed to following stages at
Treatment mM Exp. oocytes c(laézsgi():t 48hpi! (%) 240hpi* (%)
used 48h (%) 2-cell >3-cell Morula Blastocyst
Na-payru- 0.27 3 108 66 (61.1) 50 (75.8) 16 (24.2) 10 (15.2) 3 (18.7)
vate 050 3 70 45 (64.3) 19 (42.2) 26 (57.8) 7 (15.6) 8 (17.8)
1.00 3 104 56 (53.9) 42 (75.0) 14 (25.0) 12 (21.4) 13 (23.2)
0.00 4 145 103 (71.0) 55 (53.4) 46 (46.6) 15 (14.6) 22 (21.4)
D-glucose 555 4 147 93 (63.3) 52 (55.9) 36 (44.1) 12 (12.9) 21 (22.6)

1.1 4 151 104 (68.9) 61 (58.7) 38 (41.3) 13 (12.5) 23 (22.1)

! hpi, hour postinsemination.
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