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ABSTRACT

The purpose of this study was to investigate the efficiency of two vitrification
procedures, solid surface vitrification (SSV) and in-straw vitrification (ISV) for mouse
embryos and swamp buffalo oocytes. Both embryos and oocytes were vitrified using
35% ethylene glycol (EG) and 40% EG as vitrification solution in SSV and ISV,
respectively. In mouse embryos, efficiency of the two vitrifications for pronuclear
stage and 8-cell stage embryos was compared based on morphological survival,
blastocyst formation, and changes in embryonic gene expression. No significant
differences were found between immediate survival rates of embryos vitrified by SSV
and ISV in both stages. Blastocyst rates were significantly higher with SSV and not
significantly different from that of control. The quantification of selected gene
transcripts from single embryos was carried out by quantitative real-time RT-PCR.
The upregulation of all stress related genes was found at 3 h post-warming in
pronuclear stage embryos. Expression of these genes showed much higher level (2-33
fold) in ISV than in in vitro control embryos. In SSV treated embryos we could detect
only slight changes (0.3-2 fold). At 10 h post-warming, all genes were downregulated
in embryos vitrified by ISV. In contrast to pronuclear stage, there was no clear pattern
of gene expression changes after vitrification in 8-cell stage embryos. Several genes
were upregulated both at 3 and 10 h post-warming.

Efficiency of the two vitrifications for swamp buffalo in vitro matured oocytes
was examined based on developmental capacity after parthenogenetic activation and
ultrastructural changes. Survival and blastocyst rates were significantly higher with
SSV than ISV, although still significantly lower than that of control. For examining
the ultrastructural changes, fresh, VS-exposed (SSV and ISV), and vitrified-warmed
oocytes were processed for transmission electron microscopy. In VS-exposed oocytes,
ultrastructural reduction of microvilli abundance and damage of mitochondrial
membrane were found in ISV group, but it was not found in the SSV group. In
vitrified-warmed oocytes, however, it was clear that both procedures of vitrification
induced profound ultrastructural modifications to microvilli, mitochondria, oolemma,
cortical granules as well as to the size and position of the vesicles. Damaged
mitochondria were, however, more abundant in ISV vitrified oocytes than in SSV
vitrified oocytes which correlated to developmental data.
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