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Effect of Ethylene Glycol (EG) and 1,2-Propanediol (PROH) on the
Survival and the Development of Mouse and Human Embryos
after Slow Freezing/Rapid Thawing Protocol
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Objectivee The aim of this study were to compare the effects of EG and PROH on
cryopreservation of mouse and human embryos, and to find the optimal protocol for embryo
freezing.

Methods. Human embryos derived from fertilized eggs showing 3 pronuclel (PN) and mouse
embryos were divided into two groups respectively: dehydrated with 1.5 M EG+0.2 M sucrose
or 1.5 M PROH+0.2 M sucrose using the dow freezing method. Moreover mouse embryos were
controlled the exposure time of cryoprotectant during dehydration or rehydration steps.

Results: The surviva rates of human embryos were 79.2% (84/106) in EG group and 77.9%
(88/113) in PROH group. In mouse embryos, the survivad and development rates up to blastocyst
were 70.6% (245/347), 44.1% (123/279) in EG group and 62.1% (198/319), 45.1% (123/279) in
PROH group, respectively. However, in EG group, partialy damaged embryos after thawing were
decreased compared to PROH group. In combination group, when the exposure time during
dehydration and rehydration were reduced, the survivd and embryonic developments were increased
dightly, but not significant.

Conclusion: Cryopreservation of mouse and human embryos a cleavage stage by using EG or
PROH exhibited no datistical difference in the surviva rate and/or developmentd rate to
blastocyst. However, the use of EG for cryopreservation of embryos might reduce the exposure
time of the cryoprotectant because of a high permedion of EG and result in lessen its toxic effects
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Figure 1. Survival rate of human embryos frozen-thawed with 1.5 M PROH or 1.5 M EG. The human embryos
Were derived from 3PN . The values with same superscripts are significantly different (p<0.05).
The Partially damaged embryos include the embryos having more than 1 intact blastomere.
"The survived embryos include the embryos showing more than half intact blastomeres.
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Figure 2. Survival and developmental rates of mouse embryos frozen-thawed with 1.5 M PROH or 1.5 M EG. The
values with same superscripts are significantly different (p<0.05).
"The Partially damaged embryos include the embryos having more than 1 intact blastomere.
"The survived embryos include the embryos showing more than half intact blastomeres.
1:>Blastocyst include the embryos devel oped to blastocy<t, hatching, and hatched blastocyst.
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Table 1. Effects of exposure time during freezing and thawing on development of mouse embryos frozen with 1.5 M

EG + 0.5 M sucrose

Grou No. of embryos No. of embryos No. of embryos devel oped
P frozen-thawed survived (%) to blastocyst (%)
Control* 138 135 (97.8) 114 (82.6)°
_ EGF1’ 123 121 (98.4) % (76.4)*
Freezing step . b
EGF2 % 92 (95.8) 69 (71.9)
EGF3’ 101 94 (93.1) 62 (61.4)°
Control* 98 95 (96.9) 75 (76.5)°
, EGT1' 79 76 (96.2) 41 (51.9°
Thawing step . B
EGT2 74 68 (91.9) 48 (64.9)
EGT3' 76 75(98.7) 48(63.2)*

"The exposure time during freezing step of EGF1is 5-5-5-10-5, EGF2 is 3-3-3-6-3, and EGF3 is 1-1-1-2-1 (minute)

The exposure time during thawing step is 5-5-5-5 (minute)
The exposure time during freezing step is 5-5-5-10-5 (minute)

The exposure time during thawing step of EGT1is5-5-5-5, EGT2is 3-3-3-3, and EGT3is 1-1-1-1 (minute)
*A control group was cultured for 5 days without being exposed to the cryoprotectant solution or frozen
The values with different superscripts in the column are significantly different (p<0.05)
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Figure 3. Combination of exposure time during freezing and thawing step. Developmentd ratesto blastocyst of mouse
embryos frozen-thawed with 1.5 M PROH or 1.5 M EG were investigated. Blastocyst include the embryos devel oped to
blastocyst, hatching, and hatched blastocyst. The values with different superscripts are significantly different (p<0.05).
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