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Objective: This study was conducted to examine the effect of vitrification on the survival and in
vitro development of mice 1-cell zygotes.

Method: Effects of exposure to vitrification solution and vitrification, with different concentrations
of the cryoprotectant solution, were examined. The 1-cell zygotes were al so subjected to aslow freezing-
thawing method to compare with vitrification method. Solution composed of ethylene glycol (6.0 M,
5.0 M, 4.0 M) and sucrose (1.0 M) were used as cryopropectant. The experiments employed the method
|oading the embryos on electron microscope grids.

Results:

I. The effects of exposure in vitrification solution

1-cell zygotes were non-toxic at al concentrations of the vitrification solution showing the survival
rate between 88.1% and 97.5%. Development into 2-cell was more successful in the higher concentrations
of the vitrification solution. Therefore, higher concentrations of the vitirification solution do not seem to
cause any problemsin vitrification procedure.

I1. The effects of vitrification method

1-cell zygotes showed the surviva rate between 78.8% and 92.4%. The lowest and the highest
surviva rate was observed in the 6.0 M and 4.0 M vitrification solution, respectively. 2-cell development
rates varied from 77.6% to 91.3%. Blastocyst development rate was shown highest in 5.0 M and the
lowest in 4.0 M solution. Therefore, the highest 2-cell and blastocyst development rate was observed in
5.0 M solution.

II1. Comparison of vitrification and slow freezing-thawing method on 1-cell zygotes

This experiment showed that 1-cell zygotes had the highest survival and development ratesin 5.0
M vitrification solution. Vitrified group of 1-cell zygotes, in the 5.0 M vitrification solution, were
compared with the group processed in slow freezing-thawing method. The devel opment rateinto 2-cell
and blastocyst as well as the survival rate were higher in the vitrified group than in the owly freezed
group.

Conclusion: 1. The results demonstrate that the best cryoprotectant is a 5.0 M vitrification solution
for 1-cell zygotes. 2. Vitrification method significantly increases the survival rate of the 1-cell zygote
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and its development into 2-cell and blastocyst. Equilibration and exposure time during the vitrification
was remarkerbly short in this experiment. Tota time, from the exposure to vitirification solution to
storage in theliquid nitrogen, was taken only 90 seconds. In contrast, the slow freezing-thawing method
have taken more than four hours. Taken together, we presume that the overal time used for the
procedure contributes to the results as an important parameter. 3. The loading of 1-cell zygotes on the
EM grid istechnically more simple and takes less time than the straw or cryo vial method.
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Table 1. In vitro devel opment of 1-cell zygotes exposed to vitrification solutions (VS)

Conc. of VS Total No. Survival rate (%)? 2-cell embryos (%)° Blastocyst/ Survival (%)°

Control 87 100+ 0.0 93.9+ 4.9 90.4+ 3.7

6.0M 86 88.1+ 9.5 92.9+ 16.0 55.7+ 23.4”
50M 76 93.5¢ 6.1 88.7+ 15.9 56.6+ 22.3"
40M 88 97.5+ 35 59.4+ 14.6° 33.8+ 125"

" Development rate into 2-cell embryos; p<0.05, " Devel opment rate into blastocyst; p<0.05

&Meant SD of survival rate (%); No. of survived 1-cell zygotes/No. of total zygotes

bMean+ SD of 2-cell development rate (%); No. of 2-cell embryos/No. of survived 1-cell zygotes
“Meanz SD of development rate into blastocyst (%); No. of blastocyst enbryos/No. of survived 2-cell zygotes

Table 2. In vitro development of 1-cell zygotes stored at-196 by vitrification

Conc. of VS Total No. Survival rate (%) 2-cell embryos (%) Blastocyst/ Survival (%)

6.0M 108 78.8+ 22.6 77.6x 232 55.3+ 17.6
50M 85 87.0+ 15.3 91.3+ 11.7 62.0+ 14.7
40M 99 924+ 112 78.3+ 20.3 33.8+ 89

" Development rate into blastocyst; p<0.05

Table 3. Invitro development of 1-cell zygotes. They are exposed to or vitrified in vitrification solution or processedin
slow freezing-thawing method

Group Total No.  Survival rate (%) 2-cell embryo (%) Blastocyst/ Survival (%)
Vitrified (5.0 M) 85 87.0+ 15.3 91.3+ 11.7 62.0+ 14.7
Slow freezing 64 62.7+ 4.2 49.5+ 4.2 19.0+ 5.1

Vitrified and slow freezing group show significantly different results (p<0.001).
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Figure 1. In vitro development of Lcell zygotes ex
posed to vitrification solution.
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Figure 3.Invitro development of 1-cell zygotes. They
areexposedto or vitrifiedin 5.0 M vitrification solution
or processed in slow freezing-thawing method.
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