J. Emb. Trans. (2007) Vol. 22, No. 1, pp. 1~7 1

AR FApe] A9 Aol lAM T Ax S5 AR ARE H
W) gl WX E 3%
S R

Nevieta A zdet Astel 74 BK21 A o st m ekl v

Presence of Intact Cumulus Cells during In Vitro Fertilization Inhibits
Sperm Penetration but Improves Blastocyst Formation In Vitro
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Craniomaxillofacial Life Science BK 21, Dental Research Institute, School of Dentistry, Seoul National University

SUMMARY

This study was conducted to examine the role of intact cumulus cells during in vitro fertilization (IVF) on sperm
penetration, male pronuclear (MPN) formation and subsequent embryo development of oocytes matured and fertilized
in vitro. Cumulus-oocyte complexes obtained from the slaughtered gilt ovaries were matured for 44 h in TCM199
containing 10% porcine follicular fluid, epidermal growth factor and hormones. After maturation culture, denuded
oocytes or oocytes with intact cumulus cells were coincubated with frozen-thawed boar semen for 8 h in a modified
tris-buffered medium containing 5 mM caffeine and 10 mM calcium chloride. Putative zygotes were fixed and exa-
mined for sperm penetration and MPN formation (Experiments 1~3), or cultured in North Carolina State Univer-
sity-23 medium for 156 h (Experiment 3). In Experiment 1, sperm penetration was examined after insemination of
denuded oocytes and oocytes with intact cumulus cells at the concentration of 7.5x10° sperm/ml. Optimal sperm
concentration for IVF of cumulus-intact oocytes was determined in Experiment 2 by inseminating intact oocytes with
2~5x10° sperm/ml. In Experiment 3, denuded or intact oocytes were inseminated at the concentrations of 7.5x10°
and 4.0x10° sperm/ml, respectively, and in vitro embryo development was compared. Sperm penetration was signifi-
cantly (p<0.01) decreased in cumulus-intact oocytes compared to denuded oocytes (35.2% vs. 77.4%). Based on the
rates of sperm penetration and normal fertilization, the concentration of 4.0x10° sperm/ml was optimal for the IVF
of intact oocytes compared to other sperm concentrations. The presence of intact cumulus cells during TVF signi-
ficantly (p<0.05) improved embryo cleavage (48.8 % vs. 58.9%), blastocyst (BL) formation (11.0% vs. 22.8%) and
embryo cell number (22+2 vs. 2942 cells) compared to denuded oocytes. In conclusion, these results suggest that intact
cumulus cells during IVF inhibit sperm penetration but improve embryo cleavage, BL formation and embryo cell
number of porcine embryos produced in vitro.
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Table 1. Effect of cumulus cells during in vitro fertilization on sperm penetration and male pronuclear formation of pig cocytes matured

in vitro
Presence of cumulus No. oocytes No. (%) oocytes
cells during IVF inseminated Penetrated Normally fertilized Formed MPN
No 146 113 (77.4)° 46 (40.7)° 100 (88.5)
Yes 145 51 (35.2)° 31 (60.8)° 46 (90.2)

" Three replicates.

** Values with different superscripts within each column are significantly different (p<0.01).
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Table 2. Fertilization parameters of pig oocytes inseminated in vitro at various sperm concentrations

Presence of cumulus Sperm concentration No. oocytes No. (%) oocytes
cells during IVF (x10%/ml) inseminated’ Penetrated Normally fertilized Formed MPN
No 0.75 138 104 (75.4) 67 (64.4)° 64 (61.5)°
Yes 2 113 42 (37.20° 19 (45.2)° 36 (85.7)°
Yes 3 121 57 (47.1)° 29 (50.9y° 43 (75.4)°
Yes 4 124 85 (68.5) 49 (57.6)® 52 (61.2)°
Yes 5 124 98 (79.0)° 27 (27.6) 85 (86.7)h

* Four replicates.
** Values with different superscripts within each column are significantly different (p<0.05).

Table 3. Sperm penetration and male pronuclear formation in oocytes after in vitro fertilization of denuded or intact oocytes with different
sperm concentrations

Presence of cumulus No. oocytes No. (%) oocytes
cells during IVF inseminated” Penetrated Normally fertilized MPN formed
No 165 138 (83.6) 52 (31.7) 120 (87.0)
Yes 181 154 (85.1) 55 (35.7) 140 (90.9)

" Four replicates.
Denuded and intact oocytes were inseminated at the concentration of 0.75 and 4x10° sperm/ml, respectively.

Table 4. in vitro development of pig embryos derived from oocytes fertilized in vitro in the absence or presence of cumulus cells

Presence of cumulus No. embryos No. (%) embryos developed to Cell number/
cells during IVF cultured” > 2-cell Blastocyst blastocyst
No 209 102 (48.8)* 23 (11.0)° 2242°
Yes 197 116 (58.9)° 45 (22.8)° 2942°

" Five replicates.
** Values with different superscripts within each column are significantly different (p<0.05).
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