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Study on In Vitro Maturation and Culture of |mmature Oocytes Collected
from Ovariesof Infertile Women
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Objective: This study was performed to examine the maturation and the development to the blastocyst
stage of immature oocytes collected from patients with high risk of ovarian hyperstimulation syndrome
(OHSS).

Materials and Methods: Cumulus-oocyte complexes (COCs) were collected following only HCG-
priming for non stimulated IVF-ET cycles of the patients. At the time of oocyte collection, COCs were
classified into three groups in accordance with their appearance (Group I: oocytes with dispersed
cumulus cells; Group II: oocytes with compacted cumulus cells; Group III: oocytes with sparse cumulus
cells). The in vitro maturation and blastocyst development rates of the COCs were compared among
these groups. From August 2001 to June 2002, 48 IVM/IVF-ET cycles from 42 patients (mean age:
32.4+3.8 years) were performed. To prevent the occurrence of OHSS, the patients were primed with
10,000 IU HCG alone 36 h before oocyte collection without gonadotropin stimulation. Oocytes were
aspirated on cycle days from 7 to 13. The normal COCs were classified into three groups according to
their appearance. The aspirated immature oocytes were cultured in YS maturation medium containing
30% (v/v) human follicular fluid (HFF), 1 [U/ml FSH, 10 IU/ml HCG and 10 ng/ml rhEGF. Fertilization
was induced by intracytoplasmic sperm injection (ICSI). All zygotes were co-cultured with cumulus
cells in 10 pl YS medium containing 10% HFF until day 7 after oocyte collection. Blastocyst transfer
was performed on day 5 after ICSL.

Results Th e mean number of oocytes cultured in the IVM/IVF cycles was 24.7410.6. Of 1185
COCs, those assigned to Group I, II and III were 470 (39.7%), 414 (35.0%) and 301 (25.4%),
respectively. The maturation rate (94.5%, 444/470, p<0.05) in Group I was significantly higher than
those of Group II (62.8%, 260/414) and Group III (73.1%, 220/301). Especially, 30.9% of COCs in
Group I (145/470) was matured on the day of oocyte aspiration. There were no differences in the rates
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of fertilization and cleavage among the three groups. The development rate to the blastocyst stage in
Group I (54.6%, 206/377, p<0.05) was also significantly higher than those in Group II (33.0%, 68/206)
and Group II (30.1%, 52/173). Twenty-four clinical pregnancies (50.0%) was obtained and 22
pregnancies (45.8%) are ongoing. Implantation rate in the present study was 24.6%.

Conclusion: These results suggest that there is a positive correlation between the appearance of
COCs and the developmental competence of the immature oocytes in non stimulated IVM/IVF cycles.
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Figure 1. The morphology of human immature oocy-
tes at the time of oocyte collection. (A) GV-stage oocy-
tes with dispersed CC appearance (group I). (B) GV-
stage oocytes with compacted CC appearance (group II).
(C) GV-stage oocytes with sparse CC appearance (group
MI). (Original magnification 200X).
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) (Figure 1).
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(35.0%), 301 (25.4%) .
1 94.5% (444/470), 2 62.8%
Table 1. The distribution of patients according to their
infertility factors
Parameter No. of patients Percentages
PCOS 27 64.3
Unexplained 6 14.3
Anovulatory 2 4.8
Tubal factor 4 9.5
Uterus factor 3 7.1
Total 42 100

PCOS = polycystic ovary syndrome
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1

62.8% (260/414), 73.1%
(p<0.05).

Table 2. The maturation, fertilization, and cleavage rates of the oocytes classified according to the appearance of their

cumulus cells

Parameter Group | Group 11 Group III
No. oocytes collected (mean==SD) 1308 (27.3%11.9)

No. oocytes cultured (mean=%SD) 1185 (24.7£10.6)

No. of ocytes cultured 470 414 301

No. of MII oocytes (%) 444 (94.5)" 260 (62.8) 220 (73.1)
No. of 2PN oocytes (%) 377 (85.0) 206 (79.2) 173 (78.6)
No. of oocytes cleaved (%) 358 (95.0) 165 (80.1) 149 (86.1)

"p<0.05, when compared group I with group II or III
Group I: oocytes with dispersed CC; Group II: oocytes with compacted CC; Group III: oocytes with sparse CC

Table 3. Effect of culture period on oocyte maturation rates of the oocytes

No. (%) of MII oocytes

Parameter

Day 0 Day 1 Day 2 Day 3
Group | 145 (30.9) 424 (90.2)° 443 (94.3) 444 (94.5)
Group 1I 0(0) 143 (34.5) 254 (61.4) 260 (62.8)
Group III 0(0) 185 (61.5) 216 (71.8) 220(73.1)

*p<0.05, when compared group I with group II or III
Group I: oocytes with dispersed CC; Group II: oocytes with compacted CC; Group III: oocytes with sparse CC
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Table 4. The developmental rates of the 2PN-stage zygotes derived from the immature oocytes

Group I Group 11 Group 111
No. of 2PN oocytes 377 206 173
No. of blastocysts (%) 206 (54.6)" 68 (33.0) 52(30.1)

*p<0.05, when compared group I with group II or III

Group I: oocytes with dispersed CC; Group II: oocytes with compacted CC; Group III: oocytes with sparse CC

Table 5. Pregnancy outcome of the transfer of the bla-
stocyst derived from the oocytes in non stimulated
IVM/IVF-ET program

Blastocyst transfer

No. of cycles 48

No. of embryos transferred 150 (3.12+0.44)
(mean=SD)

No. of embryos implanted (%) 37 (24.7)

No. of clinical pregnancies (%) 24 (50.0)

No. of ongoing pregnancies (%) 22 (45.8)

(Table 4).
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(p<0.05).
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