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ABSTRACT

Oocyte cryopreservation has several benefits including the breeding and
maintaining of animals or using in the laboratory. It could be a valuable tool in
human assisted reproductive technologies. The traditional method to cryopreserve
oocytes is slow freezing which has several disadvantages. A vitrification has been
developed to replace slow freezing technique. The method of Closed-system solid
surface vitrification (Closed-system SSV) has been done successfully in embryo
cryopreservation, but, not yet in oocyte. Therefore, the goal of this study was to
investigate the effect of cryopreservation by closed-system solid surface vitrification
and slow freezing in mature mouse oocytes on their survival rate, fertilizing ability

and development.



Mature oocytes were collected from the uterine tube of 6-to 8-week-old female
ICR mice, incubated 1 hour at 37°C in 6% CO, in air. They were randomly divided
into 3 groups for cryopreservation as: control, slow freezing and Closed-system SSV
After warming, cryopreserved oocytes were immediately assessed for their survival.
The survival rate of vitrified oocytes was significantly (P<0.05) higher than that of the
slow-frozen oocytes (95.51% and 58.33%). To test the fertilizating ability and
developmental potential of cryopreserved oocytes, all oocytes were fertilized with
sperm collected from epididymides of mature male mice of the same strain, and
incubated at 37°C in 6% CO; in air for 4 hours. There was no significant difference in
fertilization rate between control and vitrified oocytes (92.73%, 87.06 %), but it was
significantly (P<0.05) lower in slow-frozen oocytes (61.22%). Rates of embryo
development to 2-cell (91.82%, 53.06% and 76.47%), 4-cell (87.27%, 40.81% and
65.88%), 8-16-cell (81.82%, 30.61% and 55.29%), morula (71.82%, 24.49% and
49.41%) and blastocyst stage (60.00%, 18.37% and 42.35%) at 24, 48, 72, 96 and 120
hours post insemination, respectively, were significantly different (P<0.05) among
those three groups (control, slow freezing and Closed-system SSV).

This study showed that cryopreserved mature mouse oocytes by closed-system
solid surface vitrification had higher rates of survival, fertilization and development
than slow-frozen oocytes. The Closed-system SSV is very simple, the materials and
the instruments are inexpensive. The method is very effective, eliminates or greatly
reduces the chance of contamination. This method deserves further detailed study
before it can be adapted for use in human assisted conception laboratory and animal

breeding programs.
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