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PGS OREH Promoting effects of vascular endothelial growth factor (VEGF) on the competence of porcine
oocytes derived from small follicles
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In vitro maturation (IVM) systems involving porcine oocytes for in vitro embryo production must be improved to
provide a fundamental research platform for developing human reproductive techniques and for studying reproductive
disease. Cumulus oocyte complexes (COCs) derived from large or middle follicles (LF: >6 mm diameter; MF: 3 -6 mm
diameter) have been known to have a higher developmental competence as compared with those derived from small
follicles (SF: <3 mm diameter), whereas SF is the majority in ovaries. Vascular endothelial growth factor (VEGF) was
consider as a valuable biochemical markers of oocytes maturation. In this thesis, experiments were carried out to
investigate if supplementation of VM medium with VEGF during the first 20 h of IVM will enhance the meiotic and
developmental competences of SF-derived oocytes.

In the first experiment, the amount of VEGF were significantly higher in the IVM medium cultured MF- and SF-
derived COCs. When SF-derived COCs were exposed to 200 ng/ml VEGF during the first 20-h period of IVM, the meiotic
and developmental competences were significantly improved and was similar with that of MF-derived oocytes.

In the second experiment, when transcript levels of VEGF, VEGF receptor and some genes associated with the oocyte
quality were examined in MF- and SF-derived cumulus cells 20 h after the start of VM, it was demonstrated that
supplementation of VM medium with VEGF increased transcript levels of PTGS-2 and HAS-2 and might influence the
quality of the oocytes.

In the third experiment, when effect of an inhibitor of VEGF receptor, axitinib, on the meiotic competence of SF- and
MF-derived oocytes was examined, the result showed that VEGF played an important role to maintain the viability of
surrounding cumulus cells, and that an inadequate signal transduction of VEGF in the presence of axitinib during IVM
somehow disturbed the arrest of oocytes at the GV stage and reduced the meiotic competence of the metaphase 11 stage.

In conclusion, the supplementation of VEGF, especially at 200 ng/ml during the first 20 h of IVM, has a promoting
effect on the meiotic and developmental competences of SF-derived oocytes by maintaining healthy transcripts in the
surrounding cumulus cells. Controlling this signal transduction will improve the efficiency in embryo production in vitro

from not only MF-derived but also SF-derived oocytes in the fields of mammalian production.
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