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SUMMARY

These experiments were carried out to investigate the effects of cumulus cells for in wvitro
fertilization and development of bovine follicular oocytes matured in wvitro. The bovine ovaries
were obtained at a slaughter house and the follicular oocytes surrounded by cumulus cells were
collected by puncturing follicles with 2~6 mm of diameter.

Bovine oocytes were matured in vitro for 24~26 hours in a CO, incubator with 525 CO, in air
at 39°C. The medium used for maturation was TCM-199 supplemented with hormones, pyruvate,
FCS and antibiotics. Epididymal spermatozoa were capacitated by in vitro culture for 2~3 hours
in BO solution containing BSA{(3mg/ml} and caffeinet2.5 mMJ. Insemination was made by
introducing about 10~15 matured oocytes into the suspension of capacitated spermatozoa. Six
hour after insemination the eggs were transferred to TCM-199 supplemented with FCS(109%) and
HEPES (25mM), cultured for 7~8 days with 10~15 eggs/well in 4-well multidishes(Nunc Co.)
forming cumulus cell monolayer.

The results obtained in these experiments were summarized as follows ;

1. The majority of the follicular oocytes with compacted cumulus cells existed in GV stage whi-
le those with dispersed or denuded cumulus cells existed GVBD and M II stage.

2. After 24~26 hours maturation, the maturation rates of the follicular oocytes cultured in TCM
-199 containing hormones were slightly higher than those of oocytes cultured in medium
without hormones, and the frequency of cumulus-compacted or denuded oocytes reaching M 11
stage cultured in medium containing hormones was 75.7% or 51.79%, respectively (P<0.05).

3. After 20 hours in wvitro insemination, percentages of ova fertilized were 61.49% or 51.49%,
respectively, for cumulus oophorus intacted or removed, and increased frequency of ova with
both male and female pronuclei was found when cumuli were present (P<0.05) .

4. The rates of embryos developed to 2-, 4-. 8-, 16-cell and morula or blastocyst stage after co
-cultured with cumulus cells were 65.09%., 45.3%, 34.7%. 28.0% and 22.7%, respectively.
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The results for morula or blastocyst stage were significantly higher than those of the embryos

cultured in the basic medium (P<0.05).
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Table 1. Nuclear stage of bovine follicular oocytes with different configuration of cumulus cell

mass at recovery

Configuration Total no. of Nuclear stages

of cumulus oocytes : -

cell mass examined GVVi(%) GVBD?(%) MI?(%) NC"(%) M II”(%)

Compacted 232 189(81.5) 28(12.1) 502.2) 100 4.3)

Dispersed 167 8(4.8) 8( 4.8) 24(74.3) 27(16.2)

Denuded 204 200 9.8 16( 7.9) 160 7.9) 112(54.9) 27(13.2)
1" GV : Germinal Vesicle 2) GVBD : Germinal Vesicle Breakdown

33 MI:
5 MII:

First Meiotic Metaphase 4) NC : Nuclear Condensation

Second Meiotic Metaphase

Table 2. Effect of gonadotropin and oestradiol 17-8 on the maturation of bovine follicular
oocytes with different configuration of cumulus cell mass

Configuration Hormone No. of Nuclear stgaes
Ofncumulus oocytes | Metal  Anal Telol Mata Il Degenerat-
cell mass treatment examine (o) (%) (%) (%) ed
without 142 36(25.4) 5(3.5) - 98(69.0) 3(2.1)
Compacted
with® 140 28120.0) - 6(4.3) )6(75.7) -
without 134 20014.9)  180(20.9) 15(11.2) 62(46.3) 9(6.7)
Denuded
with 143 25(17.5)  1007.00 27(18.9) 74(51.7) 7(4.9)

a) 1ug/ml FSH, 21U/ml hCG and 1 gg/ml oestradiol 17-8
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Table 3. Effect of cumulus cells on in vitro fertilization of bovine follicular oocytes

No. of ova Stage of fertilization(%)®
Treatment fertilized/

Total no. (%) II 111
CcO*® 86/140(61.4) 22(25.6) 28(32.6) 36(41.9)
CO@ 75/146(51.4) 21(28.1) 35(46.7) 19(25.3)

a) Stage of fertilization :

Stage 1 ; Sperm penetration only

Stage II ; Sperm penetration and female pronucleus

Stage Il ; Male and female pronucleus

b) CO* : Cumulus oophorus intact

c¢) CO™ : Cumulus oophorus removed with 0.19 hyaluronidase

ket
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Table 4. Effect of cumulus cells on in vitro development of bovine embryos

No. of No. of embryos developed to
Co-culture embryos

examined® 2-cell(9%) 4-cell(%) 8-cell(%) 16-cell(%) Morula or Blas-

tocyst(%)

With | ,
elle TR g 18(65.0) 34(45.3) 26(34.7) 21(28.0) 17(22.7)
Without - ) ) .
fHhout cumu gy 28(43.8) 21(32.8) 12(18.8)  8(12.5) 5(7.8)

lus cells

a) Ova with 2 polar bodies
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