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Ultrarapid Freezing of Mouse 2 - Cell Embryos
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Genetic Engineering Center, KIST

SUMMARY

This study was carried out in order to investigate effects of cryoprotectant concentration and
equilibration time on survival of ultrarapidly frozen 2-cell mouse embryos, Mouse 2-cell
embryos, following dehydration by exposure to DMSO and sucrose, were directly immersed into
liquid nitrogen and thawed in 37°C water. Viability was defined by development rate to the
blastocyst stage after in vitro culture for 72 hours.

The results are summarized as follows ;

1. When 0.25 M of sucrose was added into the freezing medium at various concentrations of
DMSO and dilution medium, higher development rate of embryo was obtained in 3.0 M DMSO
concentrations (82.6%). However, when sucrose concentrations of (.25 and 0.5 M were added
to the freezing medium with 3.0 M DMSO and dilution medium, development rate of embryos
were 81.7% and 24.19%, respectively.

2. In the equilibration time at room temperature, higher development rate was attained after
short period of time (2.5 min) in 3.0 M DMSO+0.25 M sucrose (85.9%).

3. The development rate of embryos at iz wvitro 2-cell, in vivo 2-cell, solution control and
untreated control was 84.6%, 90.9%, 89.9%, and 89.79%, respectively.
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1. Digrammatic representation of 0.25ml straw loaded with freezing and dilution

medium for the one-step dilution procedure.
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Table 1. Effect of DMSO concentration in the freezing medium on the survival of ultrarapidly

frozen mouse 2-celll embryos.

DMSO conc. No. of embryos No. of embryos
(M) developed to normal

Frogen Re((:gz)efed relj(?\:?;:](?zt) . blastocyst (%) ***
3.0 92 (9?7) (9?.;6) <8?6)
3.5 92 (92?” <9il.14) (72?2)
4.0 92 (92(.35) <92?3) (153)

Percentage of embryos in parentheses

equilibration time ; 5 min,

+ No. of embryos recovered/ No. of embryos frozen

++ No. of normal embryos post-thaw/ No. of embryos recovered
+»++ No, of blastocysts/ No. of normal embryos post-thaw

Table 2. Effect of sucrose concentration in the freezing and dilution medium on the survival

of ultrarapidly frozen mouse 2-cell embryos.

Sucrose conc No. of embryos No. of embryos
(‘M) : developed to normal

Recovered Normal at blastocyst (%) ***
Frozen (%) * recovery (%) **
79 71 58
0.25 81
(97.5) (89.9) (81.7)
76 54 13
0.5 80
(95.0) (71.1) (24.1)

percentage of embryos in parentheses
glycerol concentration ; 3 M equilibration time . 5 min.
+ No. of embryos recovered/ No. of embryos frozen

»+ No. of normal embryos post-thaw/ No. of embryos recovered

»»+ No. of blastocysts/ No. of normal embryos post-thaw
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Table 3.

frozen mouse 2-cell embryos.

Effect of equilibration time in the freezing medium on the survival of ultrarapidly

Equilibration

No. of embryos

No. of embryos

time R y N developed to normal
(min) ecovere ormal at blastocyst (%) ***
Frozen (%)* recovery (%)** ?
83 78 67
2.5 87
(95.4) (94.0) (85.9)
86 84 68
5 88
(97.7) (97.7) (81.0)
10 88 86 83 65
(97.7) (96.5) (74.7)

percentage of embryos in parentheses
freezing medium ;

3 M glycerol + 0.25 M sucrose + 209 serum + PBS

» No. of embryos recovered/ No. of embryos frozen
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Table 4. Viability of mouse 2-cell embryos.

No. of embryos

No. of embryos

Treatment R p N | Cul)tured for
ecovere ormal at 48h (M 72h (B)
Frozen (9%)* recovery (%) ** oG ** % ***
in-vivo 147 143 142 137 129
2 cell (97.3) (99.3) (96.5) (90.9)
in-vitro 120 116 110 106 93
2 cell (96.7) (94.8) (96.4) (84.6)
Solution 99 - - 96 89
control — - (97.0) (89.9)
- — 95 87
Control 97
- - (97.9) (89.7)
M | morula B © blastocyst

percentage of embryos in parentheses
+ No. of embryos recovered/ No,
* % N()_
*x+ No. of blastocysts/ No.

of normal embryos post thaw/ No.
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