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ANIRUTH AREE-UEA : VITRIFICATION OF MOUSE MATURED
OOCYTES AND EMBRYOS AT VARIOUS STAGES: COMPARISON OF
CRYOTOP AND HEMI STRAW CLOSED SYSTEM METHODS. THESIS

ADVISOR : ASSOC. PROF. RANGSUN PARNPAI, Ph.D., 107 PP.

OOCYTES AND EMBRYOS VITRIFICATION/CRYOTOP/HEMI STRAW
CLOSED SYSTEM/PIEZO MICROMANIPULATOR/INTRACYTOPLASMIC

SPERM INJECTION.

Cryopreservation plays a key role in long-term cell preservation. A process
called vitrification is a method used as a milestone in cryopreservation technique. In
the first experiment, mouse blastocysts were produced from vitrified oocytes
following intracytoplasmic sperm injection (ICSI) by using piezo micromanipulator.
While, two vitrification methods, Cryotop and hemi straw closed system (HS-CS)
were investigated using the same freezing (equilibration medium, 7.5% EG + 7.5%
DMSO + 20% FBS for 5 min and vitrification medium, 15% EG + 15% DMSO +
20% FBS + 0.6 M sucrose for 30 sec) and thawing media (D-PBS solutions
supplemented with 1.0 M, 0.5 M, 0.25 M and 0 M sucrose + 20% FBS for 5 min each
period). Survival rate after frozen-thawed oocytes, and the expanded blastocyst
formation rate in the HS-CS group was not significantly different with the Cryotop
group (Survival rates: 98.6% vs 96.9%, and the expanded blastocyst formation rates:
29.1% vs 27.3%, respectively; P>0.05). Furthermore, the ICM/TE ratio from both
vitrified groups were not significant difference but lower than the non-vitrified group.
(0.42+0.10 vs 0.41+0.11 vs 0.45+0.11, respectively; P>0.05). The result indicated that

HS-CS method is effective to vitrify oocytes as well as Cryotop method were effective



to vitrify oocytes. In the second experiment, various stages of embryos, such as 2-cell,
4-cell, 8-cell, morula and early blastocyst stage derived from piezo-ICSI method, were
vitrified. The HS-CS method wsa compared with the Cryotop method and the non-
vitrified group. The results indicate that the HS-CS method is as effective as the
Cryotop method in both embryo survival and embryo development after warming.
Furthermore, the expanded blastocysts rate which developed after vitrification-
warming were not significantly different from the non-vitrified embryos in terms of
cell counts and ICM/TE ratios, suggesting their functional competence.

From the results, it can be concluded that the HS-CS method is an effective
method for mouse embryo vitrification, because it is simple to operate, inexpensive to
establish and also eliminates or minimizes the risk of contamination. This method

would potentially be applicable to human oocyte and embryo cryopreservation.
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