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Mitochondrial DNA Mutation of Aged Oocyte
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Females of most mammalian species, including humans, experience reproductive declined with age. The fertilization ability and developmental
competence of human embryos appear to be directly related to the metabolic capacity of mitochondria. Mitochondrial dysfunctions resulting
from a variety of intrinsic and extrinsic influences, including genetic abnormalities, hypoxia and oxidative stress, can profoundly deplete the
level of ATP generation in oocytes, which in turn may result in aberrant chromosome segregation or development arrest. Deletions and point
mutations in oocyte mitochondrial DNA may subtend metabolic deficiencies or replication disorders in some infertile women and in women
with advanced age. We hypothesized that some unfertilized oocytes and cleavage-arrest embryos from women undergoing IVF would contain
the mtDNA mutations (deletions, point mutation, and depletion) and that oocytes and ovaries from older women, whose oocytes tend to have
low development potential, would be more likely contain mtDNA mutations than oocytes from younger women. In this study, we collected 24
oocytes and embryos from women undergoing IVF program in the department of OB/GYN in Taipei-Veterans General Hospital and Cathy
Hospital. The samples were collected due to unfertilization or cleavage-arrest in 1 cell, 2-cell, and 4-cell stage. By using the PCR and RT-PCR
methods, we examined the genetic integrity of human degenerative oocytes and embryos. Large-scale deletions and point mutation of mtDNA
and the mutations of detoxification enzymes including glutathione-S-transferase (GST M1, GSTP1). There are several types of deleted mtDNA
were generated from the aged oocyes and cumulus cells. Three types of length mutation were generated from 3400bp, 3940bp, and 4590bp.
The primer shift PCR was also proceeded on for excluding miss-annealing amplification. The one who carried the deleted mtDNA was
examined with a null type of GSTM1. The present study aims to shed light of abnormal oocytes ovulated by aged females. In order to reach this
goal, cellular and biochemical traits of ovulated from C57B/6J female mice retrieved after exogenous ovarian hyperstimulation for different
cycles from one to six cycles. Decreased numbers of ovulated oocytes were collected from the treated mice with repeated ovarian stimulation
for six cycles. Furthermore, the fertilization rate, cleavage rate, and development capacity were also decreased. The expression of heat shock
protein HSP70 was dramatically increased in the overstimulated ovaries. Large scale deletions of mice mtDNA were also examined in the
overstimulated ovaries. Taken together, the results will underlie the mutation of mtDNA and gene expression in mitochondria may play some

roles in pathophysiology of oocyte senescence.



