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Vitrification of Mouse Embryos in Ethylene Glycol-based Solutions
Mi-Young Kim, Eun-Suk Lee, Seok-Won Lee, Yu-Il Lee

Department of Obstetrics and Gynecology, Chonnam National University
Medical School, Gwangju, Korea

Objective: This study was conducted to find an optimal condition for the vitrification of mouse
morulae and expanded blastocysts.

Materials and Methods: Mouse embryos were obtained at 2-cell stage and cultured to morula and
expanded blastocyst stage in Human Tubal Fluid (HTF) medium supplemented with 10% Serum
Substitute Supplement (SSS). The vitrification solutions used were EFS30, EFS35 and EFS40 that
contains 30%, 35% and 40% ethylene glycol, respectively, with 18% ficoll and 0.5 M sucrose diluted in
Dulbecco's phosphate-buffered saline (DPBS) medium supplemented with 10% SSS. The vitrification
procedure was performed in EFS solution with three steps, followed by thawing in 6 steps with 0.5 M
sucrose, and then survival and hatching-hatched rate per embryos recovered were compared among six
groups.

Results: After 24 h culture in different vitrification and thawing solution, the survival rate of morula
embryos was 94.1%, 85.4% and 59.7% for EFS30, EFS35 and EFS40 group, respectively. Hatching
rate of morula embryos after 72 h culture was 30.6%, 25% and 11.3% for EFS30, EFS35 and EFS40
group, respectively. The survival rate of expanded blastocyst embryos after 24 h culture was 90.4%,
98.5% and 100% for EFS30, EFS35 and EFS40 group, respectively. Hatching rate of expanded
blastocyst embryos after 48 h culture was 46.2%, 57.6% and 64.3% for EFS30, EFS35 and EFS40
group, respectively.

Conclusion: The EFS30 solution was the best for vitrification of mouse morulae. The EFS40 solution
was the best for vitrification of mouse expanded blastocysts. The mouse expanded blastocyst was better
than mouse morula for vitrification of mouse embryos.
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Table 1. Survival and hatching rates of morula embryos after thawing

No. of developed morulae (%)

No. of morulae Hatching
Recovery Survival
24h 48 h 72h
EFS30 98 85 (86.7)" 80 (94.1) 3(3.5) 14 (16.5) 26 (30.6)°
EFS35 69 43 (69.6)" 41 (85.4)° 0(0) 8(16.7)° 12 (25)°
EFS40 74 62 (83.8)° 37 (59.7)° 0(0) 2(3.2)° 7(11.3)°
2¢d5<0.05, °p<0.001
Table 2. Survival and hatching rates of blastocyst embryos after thawing
No. of developed blastocyst (%)
No. of blastocyst Hatching
Recovery Survival
24h 48 h
EFS30 68 52(76.5) 47 (90.4) 8 (15.4) 24 (46.2)
EFS35 77 66 (85.7) 65 (98.5)° 21 (31.8)° 38(57.6)
EFS40 73 56 (76.7) 56 (100)* 21(37.5) 36 (64.3)
25<0.05
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Figure 1. Comparison of survival rates of thawed
morula and blastocyst embryos. *p<0.05, **p<0.001
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Figure 2. Comparison of hatching rates of thawed
morula and blastocyst embryos. *p<0.05, **p<0.001
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