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Effect of Equilibration Time and Developmental Stages
on the Survival of Mouse Embryos Cryopreserved by
Vitrification in EFS Solution
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SUMMARY

The present experiments on cryopreservation were carried out to investigate effect of
solution toxicity, equilibration time and cell stages on the post-thaw survival of mouse
morulae and blastocyst embryos cryopreserved by vitrification in EFS solution. The mouse
embryos were exposed to the EFS solution in one step at room temperature, kept in the
EFS solution during different period for toxicity test, vitrified in liquid nitrogen and
thawed rapidly. After the mouse morulae embryos were exposed to EFS solution for 2 and
5 min, at room temperature and then they were washed in 0.5 M sucrose solution and basal
medium(D-PBS 4+ 10% FCS), they were cultured to examined cryoprotectant toxicity
induced injury during exposure, most of embryos developed to expanded blastocysts(100
and 90.0%). However, when the exposure time was extended to 10 and 20 min, these de-
velopment rates dropped dramatically in 10 min, (75.0%) and 20 min, (4.5%), respect-
ively. When the compacted morulae were vitrified in EFS solution after equilibration for 2
and 5 min, the embryos have developed to normal blastocyst following thawing, washing
and culture processes was 89.3 and 89.6%. However, when the exposure time was
expanded to 10 min, this survival rate dropped to 68.8%. When the blastocyst were
vitrified in EFS solution after equilibration for 2, 5 and 10 minutes, the survival rate of
embryos which developed to normal blastocyst following thawing and culture processing
were 58.5, 46.7 and 22.4%, respectively. The optimal time of equilibration of mouse morula
and blastocysts in EFS solution seemed to be 2 and 5 min.
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Fig. 1. Diagramatic representation of 0.25 ml plastic straw loaded with soiutions and embryos for vitrifi-
cation. ([E) air bubbles, () cotton plug and straw powder, (SC) 0.5 M sucrose solution column,

(VC) vitrification solution column and (o) embryos in vitrification solution.

Fig. 2. Volume change of compacted morulae before and after addition of EFS solution( 100X). a) prior to
addition, b) 2 minutes, ¢) 5 minutes, d) 10 minutes, e) 20 minutes after addition, and f) normal

blastocyst cultured during 24 hours after freezing-thawing.
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Table 1. Survival of mouse compacted morulae exposed to vitrification solution at room temperature

Time of No. of No. and (%) of embryos developed to
Types of exposed embryos Normal False

solution (min, ) cultured blastocyst blastocyst Degenerated

Control 45 45(100)® 0 0

EFS solution 2 40 40(100)® 0 0

5 40 36(90.0)2 4 0

10 40 30(75.0)° 4 6

20 22 1( 4.5)¢ 3 18

* Control was cultured for 24 hours at morulae stage

* Values with different superscripts denote significant (P<(.05) difference,
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Table 2. Effect of equilibration time on survival of mouse

in EFS solution
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compacted morulae cryopreserved by vitrification

No. of . and (%) of embryos developed to
Equilibration embryos Normal False
time(rmin. ) frozen blastocyst blastocyst Degenerated
2 56 50(89.3)? 3 3
5 43 40(83.3)? 3 5
10 51 35(68.6)° 7 9

* Values with different superscripts denote significant (P <0.05) difference.
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Table 3. Effect of equilibration time on survival of mouse balstocyst cryopreserved by vitrification in EFS

solution
No. of No. and (%) of embryos developed to
Equilibration embryos Normal False
time (min. ) frozen blastocyst blastocyst Degenerated
2 4 24(58.5)° 4 13
5 45 21(46,7)* 7 17
10 49 11(22.4)° 8 30

* Values with different superscripts denote significant (P<{0.05) difference.
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Fig. 3. Comparation of post-thaw survival rate(%;)
of mouse embryos cryopreserved by vitrifi-
cation solution.
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