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Studies on Rapid Freezing and Thawing of Porcine Embryos
. Factors affecting the survival rate of porcine embryos
cryopreserved and diluted by one-step straw method
S. K. Kim, M. K. Kim and K. W, Suh*

Coll. of Vet. Med., Chungnam National Univ.

Summary

This study were carried out to investigate the effective concentration of cryoprotective agents
and sucrose by one-step straw method, and to determine the optimum thawing temperature and
equilibration time of frozen porcine embryos. The porcine embryos following dehydration by
cryoprotective agents and a various concentration of sucrose were directly plunged into liquid ni-
trogen and thawed in 30°C water. Survival rate was defined by FDA test.

The results are summarized as follows :

1. The survival rates of porcine embryos after ultrarapid frozen-thawing in the freezing medium
with a various concentration of glycerol, DMSO and propanediol added 0.25M sucrose were
higher survival rate than those of sucrose concentration of 0.50M.

2. The survival rates of porcine embryos after ultrarapid frozen-thawing in the freezing medium
added 0.25M and 0.50M sucrose were higher survival rate than those of sucrose
concentration of 0.75M and 1.00M.

3. The temperature thawed at 20°C and 30°C resulted in a significantly higher embryos survival
rate after 72 hrs in culture than did at 35C.

4. The equilibration time on the survival rate of porcine embryos was attained after short period

of time(2.5~5 min.) in the freezing medium higher than long period of time(10~20 min.).
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Table 1.
porcine embryos
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Effect of sucrose concentration in the freezing medium on the survival rate of ultrarapidly frozen

Sucrose concentration(M)

Freezing 0.25 0.50 )
medum — 7 ——————~"— ~——~ :
Frozen Recovery(%)  Survival(%) Frozen Recovery(%) Survival(%)

1.5M G 42 40(95.2) 19(45.2) dg 32(91.4) 12(34.3)
2.0M G 37 34(91.9) 22(59.5) 38 37(97.4) 18(47.4)
1.5M D 35 32(91.4) 15(42.9) 32 30(93.8) 9(28.1)
2.0M D 33 30(90.9) 19(57.6) 36 33(91.7) 15(41.7)
1.5M P 36 32(88.9) 10(27.8) 35 31(88.6) 9(25.7)
2.0M P 41 38(92.7) 17(41.5) 38 33(86.8) 10(26.3)

G : Glycerol, D : DMSO, P : Propanediol

Table 2. Effect of sucrose concentration in the freezing medium on the survival rate of ultrarapidly frozen

porcine embryos

Freezing

Sucrose concentration(M)

0.25 0.50
medium Frozen Recovery(%) Survival(%)_i Frozen Recovery(%) Survival(%)
1.5M G+ 15MD 42 40(95.2) 22(52.4) 34 32(94.1) 14(41.2)
20MG+20MD 38 37(97.4) 23(60.5) 39 38(97.4) 19(48.7)
1.5M D+ 1.5M P 40 39(97.5) 17(42.5) 35 34(97.1) 13(37.1)
2.0M D+ 2.0M P 44 43(97.7) 15(34.1) 37 33(89.2) 15(40.7)
15M P+ 15MG 46 44(95.7) 14(30.4) 32 30(93.8) 9(28.1)
20MP +20MG 43 41(95.3) 19(44.1) 41 38(92.7) 16(39.0)
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Table 3. Effect of sucrose concentration and in the freezing medium on the survival rate of ultrarapidly

frozen porcine embryos

One step sucrose dilution(M)

Freezing 0.25 0.50 0.75 1.00

medium Frozen Survival(%) Frozen Survival(%) Frozen Survival(%) Frozen Survival(%)
1.5M G 32 17(53.1) 28 12(42.9) 34 14(38.2) 37 10(27.0)
2.0M G 34 18(52.9) 25 17(60.7) 32 13(40.6) 38 11(28.9)
1.5M D 34 15(35.3) 29 9(31.0) 28 6(21.4) 29 10(34.5)
2.0M D 30 19(63.3) 28 16(57.1) 31 13(41.9) 32 8(25.0)
1.5M P 28 13(46.4) 27 10(37.0) 34 15(44.1) 26 6(23.1)
2.0M P 33 16(48.5) 29 11(37.9) 37 13(35.1) 34 10(27.8)

Table 4. Effect of equilibration time in the freezing medium on the survival rate of ultrarapidly frozen

porcine embryos

Equilibration time in the freezing (min.)

Freezing 2.5 5.0 10.0 20.0
medium Frozen Survival Frozen Survival Frozen Survival Frozen Survival
(%) (%) (%) (%)
1.5M G+ 0.25MS 38 20(52.6) 34 16(47.1) 33 15(45.5) 27 8(29.6)
2.0MG 4+ 050MS 42 26(61.9) 28 17(60.7) 27 15(55.6) 24 10(41.7)
1.5M D+ 0.25MS 37 16(43.2) 30 16(53.3) 34 13(38.2) 32 7(21.9)
20M D+ 050MS 40 23(57.5) 25 13(52.0) 30 14(46.7) 29 9(31.0)
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Table 5. Effects of thawing temperature on in-vitro development of frozen -thawed porcine embryos

Thawing temperature(C)

Freezing -
' 20 30 35
medium " Frozen Survival(%)  Frozen Survival(%)  Frozen  Survival(%)
L5MG +025MS 37 16(43.2) 34 23(67.6) 26 11(42.3)
2.0M G + 0.50M S 39 20(51.3) 27 13(48.1) 35 17(48.6)
1.5M D 4+ 0.25M S 36 19(52.7) 33 12(36.4) 28 12(42.9)
2.0M D + 0.50M S 34 13(38.2) 29 6(20.7) 30 3(26.7)
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