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Effect of Degree of Cumulus Cell
Attachment on In Vitro Maturation
of Porcine Follicular Oocytes
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ABSTRACT

This study was carried out to determine the effect of cumulus
cell attatchment and various factors on in vifro maturation of
pig follicular oocytes. Oocytes with various configuration of cu-
mulus cell mass were collected from ovaries of mature gilts
by aspirating with syringe equipped with needles of different
gauges, follicle size and with or without cumulus cells. They
were cultured in TCM—199 mediun containing FCS fetal calf
serum) for 30—48 hours in incubator with air containing 5%
CO, at 385C. And after orcein staining at in vifro maturation
condition, GV, GVBD, anaphase, telophase and MII were obser-
ved. Results are summarized as follows :

L. Recovery rates were 55.8, 55.5 and 34.4% when the cumulus-
compacted oocytes were collected with 18—, 21—, 26— gauge
needles of syringes, respectively.

2. 79% of oocytes with compacted cumulus cells were at GV
stage and most of the oocytes with partially denuded and
denuded cumulus cells were from GVBD to M-II stages.

3. Percentage of mature oocytes among those with a follicular
diameter of 1—2mm, 3—6mm and over 6 mm was 42.6, 53.2
and 60.8%, respectively.

4. Percentage of mature oocytes among those with compacted,
partially denuded and denuded was 605, 46.2 and 35.4%

respectively.
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5. Percentage of mature oocytes among those co-cultured with
monolayers of cumulus cells was higher (57.1%) than that

found with oocytes cultured alone (53.4%).
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Table 1. Basic compositions of culture media.

Components Oocyte maturation(mg/¢)
KCl 300
NaHCO, 2,200
MgCl, - 6H,0 -
NaH,PO, - H,0 -
Glucose -
Na-Pyruvate 55
Ca-lactate 254.8
Penicilline GK 75
Streptomycin 50
Phenol red -
HEPES 5,959

TCM—199 (powder) 9,900
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Table 2. Configuration of cumulus cell mass of pig folli-

cular oocytes collected with different gauge nee-
dle at recovery.

Gauges No. of

of oocytes
needle  examined Cor?&a)cted Partial (%) Denuded(%)

Configuration of cumulus cell mass

18 222 124(558)  70(315)  28(12.6)
21 209 116(555)  61(288)  32(15.4)
26 215 74(344) 114(530) 27(126)
Total 646 314(486) 245(379) 87(136)
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Table 3. Developmental stages of pig follicular oocytes with different configuration of cumulus cell mass at recovery.

Configuration No. of Nuclear stages

°£eﬁ“$‘;‘s‘;s eoxgcmyitrfgd GV(%) GVBD(%) M-1(%) N-C(%) M-11(%)

Compacted 124 98(79.0) 16(12.9) 8( 65) 2( 1.6) -
Partial 112 2( 1.8) 7( 6.3) 9( 80) 78(69.6) 16(14.3)
Denuded 17 10(8.5) 12(10.3) 17(14.5) 59(50.4) 19(16.2)

GV : Germinal vesicle, GVBD : Germinal vesicle breakdown, M-I : Metaphase I, N-C: Nuclear condenstaion, M-II : Metaphase II.

Table 4. Maturation rate in the pig follicular oocytes with different diameter of follicles cultured in the TCM—199

medium with ECS.

g?:l};c:tlg orf)girtgfs Nuclear stages Maturation
(mm) examined GV GVBD M-I A-1 T-1 M-11 DG rate(%)
1-2mm 68 1 8 23 3 4 29 1 42.6
3—5mm 67 1 6 16 3 3 36 2 532
>6mm 52 1 5 10 4 1 31 2 60.8

GV : Germinal vesicle, GVBD : Germinal vesicle breakdown, M— I : Metaphase I A—1 : Anaphase I, T— I : Telophase I,

M-—1I . Metaphase II, DG : Degenerated.
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Table 5. Maturation of pig follicular oocytes with different configuration of cumulus cell mass in culture with ECS

added to TCM—199.

Configurat- No. of Nuclear stages Maturation
ion cumulus oocytes
cell mass examined GV GVBD M-1 A-1 T-1 M-1 DG rate(%)
Compacted 68 - 3 12 2 1 29 1 60.4
Partial 63 1 6 16 3 4 29 4 46.0
Denuded 74 5 10 15 5 3 28 10 354

GV : Germinal vesicle, GVBD : Germinal vesicle breakdown, M— I : Metaphase 1 A— 1 : Anaphase I, T— 1 : Telophase 1,

M-—1I : Metaphase II, DG : Degenerated.

Table 6. Effects of cumulus cell on the maturation of pig follicular oocytes cultured in TCM—199 with ECS.

Culture No. of Nuclear stages Maturation
oocytes
System examined GV GVBD M-1 A-1 T-1 M-1I DG rate(%)
with cumulus
4 8 10 3 1 36 1 57.1
cell
without
4 10 11 2 - 31 - 534

cumulus cell

GV : Germinal vesicle, GVBD : Germinal vesicle breakdown, M— I : Metaphase 1 A— I : Anaphase I, T— I : Telophase I,

M~—1I : Metaphase II, DG : Degenerated.
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