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Effects of Bovine Cumulus Cell Co-Culture and CR1aa Medium on
In Vitro Development of In Vitro Produced Bovine Embryos
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SUMMARY

The aim of this study was to compare the two culture systems 1) co-culture with cumulus cells
and 2) chemically defined medium supplemented with amino acids (CRlaa) and fetal calf serum
(FCS) of in ‘vitro produced bovine embryos from follicular oocytes in witro. Bovine follicular
oocytes were collected from ovaries of slaughtered cows and matured in TCM199 supplemented
with 102 FCS and hormones (1 zg /ml FSH-P and 1 ug /ml cestradiol-178) 24 hours at 39 under
52 CO, in air. The capacitation of spermatozoa from ejaculated or frozen bull semen was induced
by centrifugation through Percoll density gradient (45%, 90%). Then capacitated spermatozoa
(1x10%/ml) were inseminated into 50, droplet containing matured follicular oocytes and
incubated for 40~42 hours. Cleaved embryos of 2~4cell stage were transferred to the co-culture
with cumulus cells and /or CRlaa medium supplemented with FCS. In semen source, the devel-
opmental rates to the blastocyst and the hatched blastocyst stages were higher in ejaculated se-
men (27.6% and 14.9%) than those of frozen-thawed semen (18.3% and 11.8%), respectively. In
two culture systems, the proportions of embryonic development upto the blastocysts and the
hatched blastocysts were higher of CR1laa medium (22.1% and 12.1%) than those of cumulus cell
co-culture (16.8% and 5.1%), respectively. The number of cells in expanded blastocysts was
slightly higher in cumulus cells co-culture (122.618.5) than that in CRlaa medium (117.9£5.9).
The present results indicated that the early development of in witro. produced bovine embryos

can be maintained efficiently in CR1aa medium as well as in co-culture with cumulus cells.
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Fig. 1. Bovine blastocysts cultured in CR1aa medium for 8 day .
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Fig. 2. Hoechst 33342 stained blastocyst on day-8 of culture.(Cell numbers>100).
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Table 1. In vitro development of in vitro matured oocytes fertilized with ejaculated and frozen se-

men
Source No. of No(%). of No(%). of embryos developed to
of oocytes embryos
. Blastocyst Hatched blastocyst
semen examined cleaved
Ejaculated 87 61(70.1) 24(27.6) 13(14.9)
Forzen 93 49(52.7) 17(18.3) 11(11.8)

Table 2. In vitro development of irn vitro matured and fertilized bovine oocytes cultured in two dif-
ferent culture systems

Culture No. of No(%). of No(%). of embryos developed to
oocytes embryos
system examined cleaved Blastocyst Hatched blastocyst
Cumulus cell 137 84(61.3) 23(16.8) 7( 5.1)2

CRlaa 298 180(60.4) 66(22.1) ' 36(12.1)°
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Table 3. The number of cells in expanded blastocysts developed in two different culture systems

No. of No. of cévHs 1n blastocysts
embryos - )
Culture system 4y Mean+SEM Range
examined
Cumulus cell 14 122.6+8.5 31~175
CRlaa 13 117.9+5.9 84~149
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