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Animal ovaries are routinely used for practical application of in vitro fertilization for
animal production. The short-term preservation for ovary transportation is especially
important in the case of farm or endangered animals, when the ovarian donor is far away
from specialized laboratories. The cooling of mammalian oocytes to sub-physiological
temperatures is widely known to affect their viability through the induction of various
abnormalities at all stages of meiosis. The duration and temperature of ovary/oocyte storage
could affect to the quality of oocytes such as maturation ability, DNA fragmentation, damage
of cumulus cells and/or normal development of oocytes. The objectives of this study were
conducted to compare the tolerance ability to cold storage among porcine, bovine and feline
oocytes after storage of ovaries at 4°C for 5 days, and to improve the developmental ability of
feline oocytes collected from cold-stored ovaries.

In the first study, we conducted to compare the kinetics of nuclear status and oocyte
damage in porcine, bovine and feline ovaries stored at 4°C for 5 days. The cold storage of
ovaries decreased the proportions of porcine and bovine oocytes that remained at the
germinal vesicle stage before maturation culture. The maturation rates of oocytes decreased
with increasing storage time, independent of species. None of the porcine oocytes reached MII
after 1 day of storage. In contrast, bovine and feline oocytes from ovaries that were stored for
2 days and 3 days reached MII. The proportion of DNA fragmentation in porcine oocytes from
ovaries stored for 1 day was significantly higher than that in bovine and feline oocytes. The
maturation competence of oocytes after the cold storage of ovaries could be related to the
meiotic resumption of oocytes during storage and the occurrence of DNA fragmentation in
oocytes during maturation culture. The findings demonstrate that feline oocytes maintained
meiotic competence until 3 days of storage, whereas ovary storage at 4°C quickly resulted in a
loss of the ability of porcine oocytes to reach MII, and bovine oocytes lost their meiotic ability
after 2 days of storage. In particular, porcine oocytes were highly sensitive to chilling. The

drastic loss in the maturation competence of porcine oocytes after cold storage resulted in part
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from not only the meiotic resumption of oocytes before IVM culture, but also a high occurrence
of DNA fragmentation in oocytes during IVM culture.

In the second study, we investigated the effect of relaxin supplementation in
maturation medium on their meiotic ability and subsequent development of feline oocytes
from ovaries stored at 4 °C for one day. Relaxin is a member of the insulin-like family of
hormones that promotes growth in a number of reproductive tissues, including the granulosa
and theca cells. Feline oocytes collected from cold-stored ovaries remain capable of maturing
in vitro, but the developmental ability of the oocytes decreases after 24 h of cold storage.
Feline oocytes were collected from ovaries stored at 4 °C for one day and cultured in
maturation medium supplemented with different concentrations (0, 10, 20, and 40 ng/ml) of
relaxin for 24 h. They were then fertilized in vitro for 12 h with frozen-thawed spermatozoa.
After in vitro fertilization, the zygotes were cultured in synthetic oviduct fluid medium for 8
days. There were no significant differences in the maturation rates and glutathione contents
of oocytes among the groups, irrespective of relaxin supplementation. The rate of blastocyst
formation from oocytes matured with 10 ng/ml relaxin (16.0%) was higher (p < 0.05) than that
from oocytes matured without relaxin (5.9%). Our findings indicate that supplementation of
10 ng/ml relaxin into maturation medium may improve blastocyst formation of feline oocytes
after in vitro fertilization.

The study results provide evidence that feline oocytes have an unusual tolerance to
cold storage and have the ability to undergo maturation after a longer period of ovary storage
than porcine and bovine oocytes. The addition of relaxin at a low concentration (10 ng/ml) to
the IVM medium improved the rate of blastocyst formation of feline oocytes from ovaries
stored for one day at 4 °C. The further study of mechanism of tolerance ability of feline oocyte
at low storage temperature would be a key point for improvement of developmental ability of

feline oocytes collected from cold-stored ovaries.
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Study on cold tolerance and developmental ability of feline oocytes from
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