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Repeated Ovarian Superovulations Induce Mouse Mitochondrial
DNA Mutations and Oxidative Damages
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Superovulation by injection of exogenous gonadotropin is still the fundamental
method to produce in vivo derived mature oocyte for in vitro fertilization therapy. In
previous reports, declined fertility and pre-and post-implantation mortality have been
shown after one ovarian stimulation cycle by using standard doses of gonadotropin.
Furthermore, increased frequencies of anomalies such as oocyte aneuploidy, embryo
mortality, congenital abnormalities and fetal growth retardation have been reported. In
this study, we want to address which factors contributing to adverse oocyte
competence or ovarian function and capacity. We also examined oxidative damages
that repeated ovarian superovulation induces in mouse ovary and proposed the
molecular mechanisms. We stimulate the mouse with one to six cycles by



gonadotropin. After stimulation, sever edema and hyperemia was observed in the
mouse ovaries with increased cycle numbers of stimulations. Upsurge embryo
degeneration and reduced developmental competence of the stimulated mouse embryo
had found. The collected embryos failed to growth into blastocyst stage by three to six
cycle stimulations. On the other hand, the numbers of ovulated oocytes were
decreased in the groups with ovarian multiple stimulation. More aggregated
mitochondria were found in the cytoplasm of the repetitively stimulated oocytes.
Furthermore, higher amount of oxidative damages including 8-OH-dG, lipoperoxide
contents (e.g. malondialdehyde), and carbonyl proteins were also revealed in the
livers with more cycle numbers of stimulation. The higher proportions of mtDNA
mutations were also found. The detected molecular size of mutated band was
approximately about 675 bp. However, the classification of the relationship between
oocyte competence and ovarian responses to stimulation in the mouse may provide
insights into the origin of oocyte defects and the biology of ooplasmic ageing that
could be of clinical relevance in the diagnosis and treatment of human infertility.



