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Effects of FGF on Embryonic Development In Vitro in
Hanwoo COCs
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Y. G. Chung1 and H. Hoshi’
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SUMMARY

It is well known that unidentified factors in sera, hormones and growth factors promote the

proliferation of granulosa cells and nuclear maturation of bovine COCs (cumulus oocytes

complexes) in vitro. Attempts had been developed the simple composition of culture media and
similar system to in vivo conditions has been applied. In the present study, we investigated the
effect of FGF (fibroblast growth factor) on in vitro maturation and ir vitro development of
Hanwoo COCs. When the COCs were matured in HPM 199 (Inst. of Functional peptide, Japan)
containing 0.1, 1 and 10 ng/ml FGF for 24 hr, maturation rates to metaphase [ (70.0~75.0%)
were significantly higher (p<0.05) than that of control group (0 ng/ml FGF, 37.5%). When
matured COCs with FGF were cultured in maturation medium after in vitro fertilization,

developmental rates to blastocysts were 9.5, 0 and 2.9%, respectively, compared to 25.0% of
the control group (»p<0.05). When the matured COCs with FGF were cultured in HPM 199
(IFP971, Inst. of Functional peptide, Japan) containing 10% FBS, 0.8% BSA or 0.1% PVA
(polyvinyl alcohol), the blastocyst formation rates were 12.4, 12.8 and 8.5%, respectively, while
the rates of matured COCs with FGF and cultured with IVMD and IVD (Inst. of Functional
peptide, Japan) without serum were 38.4% and 34.8%, respectively (p<0.05). These results

suggested that FGF is available for in vitro maturation of bovine COCs and is not suitable for

in vitro development, but further investigation would be need for finding the synergistic

autocrine/paracrine fashion of other growth factors in early bovine embryo development.
(Key words : Hanwoo, COCs, FGF, in vitro, maturation, development)
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Table 1. Effects of FGF on in vitro maturation of Hanwoo COCs
. Conc. of FGF No. of
Time Matured COCs
(ng/ml) GV GVBD Met T Metl (%)
0 9 4 5 - -
0.1 7 1 3 1 2(28.6)
6 h
1 11 1 5 3 2(18.2)
10 8 2 3 3 -
0 it 3 - 6 2(18.2)
0.1 9 1 - 5 3(30.0)
12 h
1 10 1 - 5 3(33.3)
10 9 2 - 2 5(55.6)
0 8 2 - - 3(37.5)°
0.1 11 - - 3 8(72.7)"
24 h
1 10 - - 3 7(70.0)a
10 9 1 - 2 6(75.0)°

"GV germinal vesicle, GVBD: germinal vesicle break-down, Met T: metaphase 1, Met II: metaphase T.
** Values with different superscripts in the same column are significantly different (p<0.05).
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Table 2. Effects of FGF on in vitro development of
Hanwoo COCs matured in FGF-containing

medium
No. of
FGF

(ng/ml)  cocs Embryos Blastocysts

cleaved (%) (%)’
0 28 20(71.4) 5(25.0)°
0.1. 37 21(56.8) 2( 9.5

! 28 24(85.7) 0( 0)*
10 50 34(68.0) 1( 2.9

! Percentage of the number of blastocysts/cleaved
embryos.
™ Values with different superscripts in the same
column are significantly different (p<0.05).
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Table 3. Effects of culture media on the development of Hanwoo COCs matured with FGF and fertilized in

vitro
No. of
Media
COCs 2 cell (%) Blastocysts (%)  Hatched blastocysts (%)’

10% FBS-HPM 199 113 89 (86.7) 14 (12.4)° 6 (5.3)
10% BSA-HPM 199 ° 94 74 (78.7) 12 (12.8)° 3(3.2)
0.1% PVA-HPM 199 106 90 (84.9) 9 ( 85)° 3(28)
IVMD 112 104 (92.9) 43 (38.4)° 38 (33.9)
VD 115 102 (88.7) 40 (34.8)° 38 (37.3)

' Percentage of the number of blastocysts/COCs.

2 Percentage of the number of hatched blastocysts/COCs.

abc

Values with different superscripts in the same column are significantly different (p<0.05).
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