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KANCHANA PUNYAWAI: IMPROVEMENT OF VITRIFICATION
TECHNIQUE FOR ONE STEP DILUTION OF VITRIFIED BIOPSIED BOVINE
IVF-DERIVED EMBRYOS. THESIS ADVISOR : ASSOC. PROF. RANGSUN

PARNPALIL Ph.D., 97 PP.

IN VITRO PRODUCED BOVINE BLASTOCYSTS/MICRO VOLUME AIR

COOLING/CRYOTOP/0.25 ML STRAW

Vitrification of in vitro produced bovine (IVP) blastoycsts is necessary to
develop for sanitary and one-step dilution after warming to improve the economic
value of IVP bovine embryos. In the first study, to evaluate the efficiency of the micro
volume air cooling (MVAC) system, [IVM-oocytes and IVP bovine blastocysts were
vitrified using the MVAC device without direct contact with liquid nitrogen (LNy;
MVAC group) and directly plunged into LN, (MVAC in LN, group) as similar to the
Cryotop method (without direct contact with LN,). After warming, vitrified oocytes
were fertilized and cultured in vitro. Between the three vitrified groups, there were no
significant differences in cleavage and blastocyst formation rates, ranging from 53.1%
to 56.6% and 20.0% to 25.5%, respectively. In vitrified IVP bovine blastocysts, the
rate of development of vitrified-warmed blastocysts changed into the hatched
blastocyst stage after 72 h of culturing; there was no significant diffence between the

groups.

In the second study, to improve the in vitro survival rates of vitrified IVP bovine
blastocysts using the 0.25 mL straw method with the optimum combined factors when
compared with the standard Cryotop. The result suggested that the sucrose

concentrations and the methods of immersion of 0.25 mL straw into the LN, did not
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affect the in vitro survival of vitrified IVP bovine blastocyst with 0.25 mL straw
method. Moreover, the vitrification solution which was composed of the mixtures of
cryoprotectants (CPAs) between EG-DMSO (VS1) and EG-Gly (VS2) showed equal
efficiency for both mixtures of CPAs used for vitrifying IVP bovine blastocysts using
0.25 mL straws. However, the in vitro survival rates of the Cryotop were higher than

those of vitrification using the 0.25 mL straw method.

In the third study, to evaluate the effects of biopsying with microblade prior to
vitrification using the Cryotop or 0.25 mL straw methods on their in vitro survival
rates after vitrification-warming. IVP bovine blastocysts were subjected to biopsy
with microblade and were not subjected to biopsy before vitrified using the Cryotop or
0.25 mL straw methods. In vitro survival rates of non biopsied groups were not
different when vitrified using the Cryotop, 0.25 mL straw, and fresh control groups. In
the biopsy-derived blastocyst groups, the difference in in vitro survival rates after
vitrification-warming using the Cryotop and fresh control groups were not found.
Moreover, they were higher than the rates of vitrification of biopsied-derived
blastocysts using 0.25 mL straw. In addition, the numbers of apoptotic cells per
blastocyst were higher in all vitrified groups derived from biopsied and non-biopsied
blastocysts than those of fresh control groups (P<0.05).

In conclusion, this study can develop the 0.25 mL straw device for sanitary
vitrification, which enables one step dilution after warming for the direct transfer of

biopsied IVP bovine embryos on farm.
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