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Effects of Various Cryoprotectants on the Survival of Erozen Mouse Embryo
Rho, H. C., U. H. Pek, K. W, Lee} D. H. Koh* and K. S. Chung*

Doosan Research Laboratory

Summary

These experiments were carried out to clarify the effects of various kinds of cryoprotectants which were
frequently used in freezing embryos of domestic animals on the survival of frozen-thawed mouse embryos. As
cryoprotectant, glycerol, DMSO and methanol were used and the procedures of adding them in medium were
practiced by one-step or six-step adding method. Morphologically normal mouse embryos developed to blasto-
cyst by in vitro culture after freezing and thawing were transferred to pseudopregnant recipients by surgical
procedures.

The results obtained in these experiments were summarized as follows:

1. The survival rates of the frozen-thawed 8-cell embryos, morulas and blastocysts following one-step addition
of glycerol were 83.6, 80.3 and 70.3%, respectively, while following six-step addition of glycerol, 69.2,
56.3 and 66.7% respectively.

2. When glycerol, DMSO and methanol were used as cryoprotectant under the same condition of freezing and
thawing, the survival rates of frozen-thawed embryos were 74.0, 76.1 and 37.6%, respectively.

3. The implantation rate of embryos transferred to pseudopregnant recipients after freezing and thawing was

49.2%.
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Table 1. Effect of glycerol adding procedures on the survival of mouse embryos

frozen and thawed.

No. of No. of embryos No. of embryos
Adding Embryo embryos recovered developed to
procedure stage frozen (%) blastocyst(%)*
8-cell embryo 37 26(70. 3) ) 18(69. 2)
6-step Morula 20 16(80.0) 9(56. 3)
Blastocyst 26 18(69. 2) 12(66. 7)
Total or mean 83 60(72.3) 39(65. 0)
8-cell embryo 67 55(82.1) 46(83.6)
1-step Morula 112 76(67.9) 61(80. 3)
Blastocyst 155 128(82. 6) 90(70. 3)
Total or mean 334 259(77.6) 197(76.1)

* Embryos were cultured for 12-36 hours.
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Table 2. Effects of various cryoprotectants on the survival of mouse embryos frozen

and thawed.
o No. of No. of> embryos No. of embryos

Cryoprotectants Embryo embryos recovered developed to
stage frozen (%) blastocyst{%)*
8-cell embryo 25(71.4) 19(76. 0)
Morula 34(89, 5) 25(73.5)

1.5 M-DMSO ) . )
Blastocyst 18(75.0) 13(72.2)
Total or mean 77(79.4) 57(74.0)
8-cell embryo 55(82.1) 46(83. 6)
Morula 112 76(67. 9) 61(80. 3)

1.5 M-Glycerol
Blastocyst 15¢ 128(82.6) 90(70. 3)
Total or mean 334 259(77.6) 197(76.1)
8-cell embryo 21(65, 6) 9(42.9)
Morula 35(79. 6) 15(42. 9)

3.0 M-Methanol
Blastocyst 37(71.2) 11(29.7)
Total or mean 128 93(72.7) 35(37.6)

* Embryos were cultured for 12-36 hours.
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Table 3. Pregnancy rate following transfer of embryos frozen with 1 5M glycerol
and cultured to blastocyst after thawing.
Total No. of No. of recipients No. of
Embryo stage embryos transferred*® maintaining pregnancy implantations*
at freezing {No. of recipients) {No. of embryos transferred) (%)
8-cell embryo 27(2) 1(13) 8(61.5)
Morula 43( 3) 2 (25) 15(60. 0)
Morula 1) 1(9) 2(22.2)+
Blastocyst 22(2) 11012) 4(33. 3)
Total or mean 101(8) 5 (59) 29(49. 2)

* Only blastocysts with normal morphology after culture were transferred into the utrus of a recipient on Day-3 or -4

of pseudopregnancy.

* At autopsy on day 15 or of pregnancy.
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