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SUMMARY

In order to determine the optimum condition and timing for i» vitro maturation of
oocytes to metaphase of meiosis I[ (M I ), the immatured follicular cocytes were recovered
by puncturing the large(1.0~1.5 mm in diameter) and small(<1.0 mm in diameter)
follicles in the ovaries of rabbits treated intramuscularly with a single dose of 100 IU
PMSG 68 hours previously. The follicular oocytes were classified into three grades by the
attachment of cumulus cells, The Grade I and [l follicular oocytes from large follicles
were cultured in BO-DM medium with 10% FCS, 35 g /ml of FSH, 10 xg /ml of LH and 1
g /ml of estradiol-178 at 39C in a 5% CQO, incubator for 11 to 23 hours.

In 3 hours interval during the culture period, the oocytes were harvested and their
cumulus cells were removed with hyaluronidase. The denuded oocytes were stained with
Hoechst 33342 dye and their meiotic status and extrusion of the first polar body(PB) were
examined under a fluorescence microscope, Also the fragmentation of the first PB and the
distance bewteen the first PB and nucleus were examined. The resuits obtained were as
follows:

1. The mean recovery rate of follicular oocytes from the large and small follicles was 59.

9 and 31.3%, respectively. The mean number of oocytes recovered per rabbit and
the Grade I percentage were 14.6 and 94.4% in large follicles, but 2.1 and 61.1% in
small follicles, respectively. All the parameters examined were different significantly
(p<0.05) between both the folliclular size.

2. Most of the follicular cocytes(86.8%) were matured ¢n vitro to M Il phase in 14 hours
in Grade I oocytes, but the significantly (p<0.05) less oocytes(45.5%) were matured
in Grade II oocytes,

3. The first PB was extruded in most of the oocytes(94.7%) in 14 hours of culture with
the fragmentation rate of 29.6%, but the fragmentation rate of the first PB increased
significantly(p<0.05) as the culture period for maturation was longer to 20 hours(63.
5%).
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4, The distance between the first PB and nucleus was increased linearly(p<0.05) as the

maturation time passed from 14(7.1xm) to 23 hours(58.4,m).

5. From the above results it was concluded that the optimum time for in vitro matura-

tion culture might be 14 hours in the follicular oocytes from rabbit primed with

PMSG for 68 hours, expecially when these follicular oocytes were used for recipient

cytoplasms in embryo cloning.
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Table 1. Recovery and quality of follicular oocytes from rabbits primed with PMSG for 68 hours*

Size of No. of No. of

No. of oocytes

No. (%) of oocytes by grade

follicles follicles oocytes  Recovery recovered
(diameter) punctured recovered rate(%) /rabbit 1 I m
Large 414 248 59.9% 14.6+2.7° 234 6 8
(1.0~1.5 (94.4)° (2.4) (3.2)
mm)
Small 115 36° 31.3° 2.1+0.5° 22 5 9
(<1.0 mm) (61.1)® (13.9) (25.0)
Total 529 284 53.6 16.7+1.9 256 11 17

(90.1) (3.9 (6.0)

* Mean+SEM. The oocytes were recovered from 17 rabbits. The cocytes surrounded by cumulus cells of 4~5
and 2~3 layers, and denuded partially were denoted by Grade I, Il and 0.
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Fig. 1. Nuclear progression during culture for matu-
ration of Grade I follicular oocytes from rab-
bits primed with PMSG for 68 hours* (M1l :
metaphasell, Al : anaphasel, T1: telo-
phase I : MI1: metaphase I ,GVBD: gem-
inal vesicle breakdown).
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Table 2. Difference in in vitro maturation to M Il between Grade I and II of rabbit follicular oocytes*

Culture Grade I oocytes Grade I oocytes
period No. of oocytes No. (%) of oocytes No. of oocytes No. (%) of oocytes
(hrs.) examined matured to M [I examined matured to M Il
0 27 0( 0.0)2A 14 0( 0.0)%
14 38 33(86.8)* 11 5(45.5)b8
17 33 31(93.3)<* 13 8(61.5)%8
20 38 36(94.7)°* 11 - 7(63.6)"8
23 40 38(95.0)<4 15 13(86.7)%®

* The follicular oocytes from rabbits primed with PMSG for 68 hours were used. The different small and capital

superscripts denote significant (p<0.05) difference between row and column, respectively.
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Table 3. Configuration of first polar body in rabbit follicular oocytes during in vitro maturation*

Culture No. of No.(%) of Configuration of 1st PB extruded(%)
period oocytes oocytes with
(hrs.) examined 1st PB extrusion Normal Fragmentation
14 57 54(94.7)2 38(70.4)° 16(29.6)
17 54 52(97.3)° 26(50.0)? 26(50.0)
20 52 52(100)° 19(36.5)° 33(63.5)
23 58 58(100)? 22(37.9)° 36(62.1)

* The Grade I follicular oocytes from rabbits primed with PMSG for 68 hours were used. The values with dif-
ferent superscripts in the same column are significantly different (p<0.05).

Table 4. Distance between first polar body and nucleus in rabbit follicular cocytes during in vitro matu-

ration*

Culture period No. of oocytes

Distance between the first polar body

(hrs.) examined and nucleus(zm)
14 26 71+ 3.4
17 16 153 + 7.0°
20 16 29.0 £ 17.8°
23 10 58.4 + 21.9¢

* Mean+SEM. The Grade I follicular oocytes from rabbits primed with PMSG for 68 hours were used. The val-
ues with different superscripts in the column are significantly different (p<0.05).
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