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= Abstract =

The use of hormonal stimulation in human in vitro fertilization and embryo transfer (IVF-ET)
leads to increased production of embryos for ET. So to avoid high pregnancies and to allow
conception in future, unstimulated cycles, cryopreservation of spare embryos is desirable. One of
the improvement of cryopreservation methods is vitrification.

We cryopreserved mouse day 3 embryos by vitrification using the three different vitrification
solution (EFS40, VS11 and VS3a). EFS40 solution is consisted of 40% (v/v) ethylene glycol,
Ficoll70 30% (w/v) and 0.5M sucrose and VS11 is 6.0M ethylene glycol and 1.8M glycerol.
And VS3a is 6.5M glycerol and 6% (w/v) BSA (bovine serum albumin).

First we tested the toxicity of three vitrification solution by exposure to these solution during 3
min. After washing by thawing solution, the survival rates of each groups are 95.5%, 90.9% and
84.4% (EFS40, VS11 and VS3a). High percentages of them developed to expanded blastocyst
and hatching embryos in culture 48hrs 94.2%, 97.7%, 100% and 97.4% (no treatment group,
EFS40, VS11 and VS3a). So there is no significant differences among the each group.

Second, after thawing of vitirfied embryos, the survival rates of each groups are 96.8% (slow
freeze), 94.1% (EFS40), 85.5% (VS11) and 80.0% (VS3a, P vs. no freeze or EFS40 is 0.01).
Vitrified embryos exhibited a high rate of development in vitro after 48hrs culture. The
percentages of each group to blastocyst and hatching embryos are 88.7% (no freeze), 91.8%
(slow freeze), 93.4% (EFS40), 87.7% (VS11) and 73.0% (VS3a, P vs. other group is 0.01).

The results suggest that there is no siginificant differences in exposure of various vitrification

solution and day 3 mouse embryos can be vitrified in solution EFS40 and VS11 by simple
procedure.
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Figure 1. Survival rate of exposed embryos in various vitrification solution after washing. Four replicates

were done. (); Total number of erabryos.
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Figure 2. Development of exposed embryos in various vitrification solution *; p. vs control<0.05, N; Total
embryos, MO; morula, BL; blastocyst, Hng; hatching, DEG; degenerated embryo.
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Figure 3. Survival rate of vitrified embryos in various vitrification solution. *p<0.05 vs. S/F, a; recovered/vitrified
embryos, b; survived/recovered embryos. (); Total No. of embryos.
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Figure 4. tograph of exposed embryos in EFS40 and VS11 solution. After washing in EFS40 (A) and
VS11 (B) solution. After cultured for 48hrs of vitrified embryos in EFS40 (C) VS11 (D).

Table 1. Development of vitrified embryos in various solution cultured for 24hrs after thawing

No. of Development (%)
embryos pvs. S
MO BL ExpBL Hng Deg
N/F 7 30 (42.3) 19 (268) 16 (225) 6 ( 8.5) 0
S/F 60 29 (483) 10 (16.7) 9 150) 9 (15.0) 3 (5.0)
EFS40 64 34 (53.1) 8 (12.5) 17 (266) 4 ( 63) 1(16)
VSi1 65 31 477y 11 (169) 15 (23.1) 1 (15 7 (10.8)
VS3a 63 36 (57.1) 7 (ALY 11.QA75) 2(32) 7 (11.1)

N/F; No freeze, S/F; slow freeze, MO; morula, BL; blastocyst, Hng; hatching, Deg; degenerated embryos.
Six replicates were done.
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Figore 5. Photograph of cultured for 24hrs in control (A), S/F (B), EFS40 (€) and V§11 (D).

Table 2. Development of vitrified embryos in various solution cultured for 48hrs after thawing

Development (%)

Embryos p vs. SF
BL ExpBL Hng Hed Deg
N/F 7 684 342 2@L0) 37621  1(14) 2(105)
S/F 60 233 1(17 19GL7) 25@L7y 100167 3 (50
EF540 64 1(16) 2(31) 13(03) 38(594) 7109 3(47)
vsit 65 0 6(93) 10 (154) 29 (44.6) 12 (185) 8 (125)
VS3a 63 232 TALD 16 (254) 21 (333) 2(32) 15(238) <0005

N/F; No freeze, S/F; slow freeze, MO; morula, BL; blastocyst, Hng; hatching, Hed; Hatched, Deg;

degenerated embryos. Six replicates were done.
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