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A large number of oocytes are present at various growing stage in mammalian
ovary. However, most oocytes undergo atresia and only a few oocytes can develop
to an ovulatory stage in vivo. Growing oocytes could be a potentially large source
of genetic materials for animal reproduction, transgenesis and conservation of
endangered species, if it is possible to grow and to have a developmental
competence in vitro. |
The present study was aimed for establishing an efficient culture system of bovine
growing oocytes derived from early antral follicles (diameter = 400-700 um, oocyte
diameter = 90-100 pm) as enclosed in granulosa cells complexes (COCGs;
Cumulus-Oocyte Complexes with Granulosa cells).

The research subjects were followings;

1) the optimization of culture conditions (the selection of basal medium, the
determination of proper concentration of hypoxanthine and in vitro culture
period)

2) the identification of essential factors effective on maintaining of normal COCGs
morphology and stimulating the oocyte growth |

3) the effect of keratinocyte growth factor (KGF) on the proliferation of granuloa
cells and quantitative analysis of mRNA expression levels of different factors
induced by KGF

4y the ability of the meiotic and developmental competence of in vitro grown
oocytes obtained in the newly established culture system
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Basal medivm (Waymouth medium) and 4 mM hypoxanthine were superior to
maintain the high rates of normal COCGs morphology. Estradiol-17 8 (E2) and
insulin supported the maintenance of healthy COCGs morphology and increased
the oocyte growth. KGF was found to be one of most essential factors to stimulate
the oocyte growth. The addition of KGF in COCGs culture enhanced the mRNA
expression levels of KITLG and its receptor (KI/7). It is likely that KGF may act on
in vitro grown oocytes derived from the early antral follicles via KITLG-KIT
signaling pathway. These oocytes could reach at the fully grown stage (metaphase
II) after in vitro oocyte maturation and have an ability of a developmental
competence after in vitro fertilization and in vitro embryo culture, The improved
COCGs culture system established in this study is useful to identify and analyze
important factors for the oocyte growth and development as well as to produce a
large number of fully grown oocytes for the application of embryo transfer and
nuclear cloning.
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