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Introduction
The cryotolerance of embryo could be influenced by
the developmental stage of embryo. In some species
as the early embryo progress fo blastocyst, its
eryotolerance progressively improve (1, 2).

While there are report in human (3) and some
species (mice: 4-7; bovine: 8, 9) indicating that the
efficiency of the virification method was negatively
correlated with the expansion of the blastocoele. It
has_ been also reported that in mouse the in vivo
derived early blastocyst stage is the most feasible
stage for embryo cryopreservation (10). In contrast,
as reported in ovine, early blastocysts were less
viable than expanded, hatching or hatched blastocyst
after virification and warming procedures (2). The
aim of this study was to compare the cryofolerance
of bovine carly blastocyst with expanded blastocyst
of IVM-IVF derived embryos.

Materials and Methods
IVM/IVE zygotes were cultured in SOF-oviduct
cells monolayer (SOF-OCM) in 5% COZ in air. The
freezing process was carried out at room
temperature. For equilibration, the early and
expanded bovine blastocysts were exposed into
equilibration solution containing glycerol 1.4 M for
5 min, and then transferred into drops of glycerol 1.4
M and ethylene glycol 3.6 M for 5 min. They were
then transferred into the vitrification solution (a
mixture of 25% glycerol and 25% ethylene glycol),
positioned at the center of 0.25-ml straws separated
by air bubbles from 2 columns of sucrose (0.5 M).
The filled and scaled straw was plunged
immediately into liquid nitrogen. The total time limit
for the exposure of embryos o the vitrification
solution and the immersion of straws into LN2 was
251030 sec. For evaluation of embryo survival rate
the straws were warmed by being transferred from
LN2 into a water bath at 25°C. The blastocysts were
then transferred into 100 I drops of sucrose solution
(05 M) for 5 min to allow the removal of
racellular cryoprotectants, and then washed in

Results and Discussion
After 72 h of culture of vitrified-thawed embryos,
the survival rate of early and expanded blastocysts
were 65% and 81.5% and the corresponding
hatching rate were 30% and 44.6%, respectively.
One possibility for the observed differences could be
related to the higher permeability to cryoprotectant
in more advanced embryos, expanded blastocysts,
compared to the carly blastocysts (3, 11, 12).

Since an expanded or hatching blastocyst is
composed of a simple sheet of cells (TE;
trophectoderm) and inner cell mass (ICM), the
cryoprotectant agents permeate casily to both TE
and ICM. At the blastocyst stage, a larger size
implies a more advanced degree of embryonic
development, which could affect the efficiency of
the vitrification procedure (3, 12). On the other
hand, at the same age, different blastocoelic cavity
sizes could indicate @ different embryo quality,
‘which in tum could also affect vitrification results
either by size effects and/or by embryo quality (13).
‘This fact would reflect that, at a given age, the initial
size of the embryos expresses the embryo quality
(14, 15). In contrast, in human the efficiency of the
vitrification method has been dependent on the stage
of embryo development and negatively correlated
with the expansion of the blastocoele (3). The
percentage of blastocysts that remained intact and
produced a pregnancy was much lower compared
with those of morula and early blastocyst (3). Such
marked reduction in the survival rate as the
blastocoele enlarges is in agreement with previous
reports demonstrating the developmental stage-
dependent survival rate of mice (4-7) and bovine
(8,9) embryos after vitrification. Based on authors’
statements, a large proportion of the water content of
embryos at the morula stage is present inside the
cells, while in the case of blastocysts and expanded
blastocysts the blastocoele contains the largest
amount of water. It has been postulated that a large
blastocoele might disturb cryopreservative potential
due to ice erystal formation during the cooling step.




