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The Effect of Equilibration Temperature and Exposure Time on the Ultrarapid
Freezing of 1-cell Mouse Zygote
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= Abstract =

The present study was to assess the effect of ultrarapid freezing on the development of 1-cell
mouse zygote using cryoprotectants, DMSO (dimethyl sulfoxide) or PROH (1,2-propanediol).
We investigated the effect of the type and concentration of cryoprotectant, and of the temperature
and time of prefreezing equilibration on their capacity to develop to the blastocyst stage in vitro.

The concenration, the equilibration temperature, and the exposure time seemed to serve as an
important factor in ultrarapid freezing of 1-cell mouse zygotes. In addition to the exposure time
and the concentration of cryoprotectant appeared to play a key role in the development of the
embryo. In general, the development of the embryo was more effective at 3 than 23°C and 4.5
M than 3 M for 3 to 5 minutes. At 237 the development of the embryo was stimulated by
DMSO while at 3T it was stimulated by PROH. Thus it has been suggested that there exists a
correlation between the concentration of cryoprotectants and exposure time in the development
of the embryo.

In conclusion, we found that for ultrarapid freezing of mouse 1-cell embryos in DMSO, or
PROH-based solution, viability shown optimum depending on the cryoprotectant, the concentration
of the cryoprotectant and on the temperature and the duration of equilibration.
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Fig. 1. Embryo development rate according to cryoprotectant concentration and exposure time.

*p<0.05, **p<0.01.
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Fig. 2. Embryo development rate according to cryoprotectant concentration and exposure time.

Table 1. Devepolment rates of mouse zygotes after ultrarapid freezing for different time at 23°C

Cryoprotectant” Development rate according to exposure time
Concentration 1 min 3 min 5 min 10 min
PROH 30 M 15.8+2.1 331437 425443 19.4+3.0
45 M 455+42° 37.0+4.2° 17.9+4.7° 11.5+5.0°
DMSO 3.0 M 143455 44.2+4.9 17.4+3.6 17.9+5.7
45 M 26.5+3.6 46.1+3.6 48.51+3.7 32.6%6.1
“These cryoprotectants were contained each 0.25M sucrose.
PROH = 1,2-propanediol; DMSO = dimethy! sulfoxide
Values are expressed as,mean +SD
*vs "1 p<0.05, * vs : 1ot significant
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Table 2. Development rates of mouse zygotes after ultrarapid freezing for different time at 3T

Cryoprotectant” Development rate according to exposure time

Concentration 1 min 3 min 5 min 10 min 20 min

PROH 3.0 M* 0.0+0.0 15.4+35 41.0+6.8 18.35.1 30.9+5.1
45 M 194448 61.0-+3.3° 52.4+93° 421+33° 20.6+5.8°

DMSO 3.0 M 0.0+0.0 0.0+0.0 122+6.7 205433 125423
45 M 0.0+0.0" 14.6+2.6" 42.6+4.4% 50.9+ 4.3 21.5+2.8"

“These cryoprotectants were contained each 0.25 M sucrose.

PROH = 1,2-propanediol, DMSO = dimethyl sulfoxide

Values are expressed as mean +SD
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Veek et al., 1993; Nowshari et al., 1995).
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