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Effects of Culture Media and Oxygen Concentration on In Vitro
Development of Porcine IVM/IVF Embryos
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SUMMARY

During in vitro culture of mammalian oocytes and embryos, the cells are exposed to the risks that cause cell injury
or death. Numerous studies have been reported that the cell injury may be induced by the action of free radicals
generated by auto-oxidation. This study was undertaken to investigate the optimal culture condition system for in vitro
culture of porcine embryos. We first evaluated the effect of culture media on the porcine embryo development. NCSU-
23 and PZM-5, culture medium tested, were failed to produce significant difference on the rate of blastocyst formation.
In NCSU-23, the developmental rate was slightly higher than that in PZM-5. During in vitro maturation (IVM),
fertilization (IVF), and culture (IVC) under 5 or 20 % oxygen (O»), the rates of cleavage and development were insig-
nificantly different from each other under our culture condition (20% Os, in NCSU-23), the mean cell number per
blastocyst was 40+10. These results showed that medium and O concentration had no significant effect on the de-
velopment of porcine embryos.
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Table 1. Nuclear status of porcine oocytes according to the in
vitro maturation time

Maturation  No. of No. of (%) oocytes at the stage of

time (h)  oocytes GV(%) MI(%) M1 (%)
38 18 1 (5.6) 6 (333) 11 ( 61.1)
40 14 0 (0.0) 8 (57.1) 6 (429
42 23 0 (0.0 7 (304) 16 ( 69.6)
44 19 0 (0.0) 5 (263) 14 (73.7)
46 17 0 (0.0 1 (59 16 (94.1)
48 21 0 (0.0 0 (0.0) 21 (100.0)

GV : Germinal vesicle, M [ : Metaphase I, MII: Metaphase II
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Fig. 1. Photographs of porcine oocytes. Evaluation of nuclear sta-
tus (x200) (A) Metaphase 1 stage, (B) Metaphase II stage.
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Fig. 2. Development of porcine embryos in different media and
oxygen concentrations. (A and B) effect of different media
on cleavage rate and bistocyst formation. (C and D) effect
of different oxygen concentration on the rates of cleavage
and development. Each bar represents the meantSD of
10 determinations.
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Fig. 3. Total cell number of blastocyst at day 7.

Fig. 4. Photographs of in vitro cultured oocytes and embryos de-
rived from porcine (A) immature oocytes (B) 16-cell stage:
embryos (C) blastocyst stage embryos (D) Hatching embryo
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