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Studies on Simplified Procedures for Freezing and Thawing of

Bovine Embryos

— Effects of freezing procedures in a liquid nitrogen container on the

survival rate of mouse embryos

Kim, J. K., K. H. Lee, M. J. Kang, Y. H. Kim, S. H. Moon and S. H. Kim

SUMMARY

This study was done with mouse embryo to assess effects of freezing media containing sucrose, freezing

methods (1-F 0.3°C/mim

2—F 3~5° C/mim

4_

F, LN? vapour) and cell freezers on the embryo

survival determined using the FDA test. The results are summarized as follows !

1. The FDA score obtained with 1, 2, 3 and 4—F was 3.8, 3.6, 3.2 and 3.2, respectively. There was a signi-
ficant difference (P{0.05) between 1—F, 3—F and 2—F, 4—F.

2. The socre at the morular stage (3.8) was higher (P{0.05) than the blastocyst stage of embryos(3.2).

3. No difference (P)0.05) was found between the score obtained with a automatic embryo freezer(4.0) and

a liquid nitrogen container(3.7)
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Fig. 1. Freezing apparatus with straw loaded

as indicuted

a)cotton plug

b) freezing solution (10% glycerol ~10% sucrose
+PBS+20% serum)

¢) air bubble

d) freezing solution+embryos

e) straw powder plug
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Table 1. Effects of various freezing procedures by liquid nitrogen vapour (container) on mouse

embryo survival evaluated by FDA-test in mice.

F . No. of No.and(%) of survival embryos evaluated by FDA-test
reezc;ng embryos Score
procedure frozen P-5 P-3 P-1 N-0
1-F» 217 136 44 22 15 3.8
62.7) (20.3) (10.1) (6.9)
2-Fb 344 166 76 27 75 3.2
(48.3) (22.1) (7.8) (21.8)
3-Fr¢ 231 114 81 9 27 3.6
(49. 4) (35.1) (3.9 (11.7)
4-Fd 166 68 54 23 21 3.2
(40.9) (32.5) (13.9) (12.7)
*2;Room temp. — 7T (1T /min) :_i" ~ —35C)0.3C /min —~ —196T
seeding
b:Room temp. — —7T (1T /min) Ser;m — —35T (3C /min) — —BOC (5 /min) — —1%T
seeding
¢;Room temp. — —7C (1T /min) S:n — —80T (15T /min) - —19fr
seeding
d:Room temp. — — 7T (1T /min) 5:;“ — Rapid freezing by LN; vapour for 5min — —196T
seeding



Table 2. Effects of various freezing procedures by liquid nitrogen vapour on morula and blasto

cyst stages of mouse embryos survival evaluated by FDA-test

) No.of embrvos " Morula stage Blastocvst stage
Frr(i:j;i frocen P-5 'P-3 P-1 N-g Seore p-5 p-j p-| N-g Seore
P M B % %) (%) (%) %) %y % %)
1-F 57 112 51 16 6 1 4.3 89 2 15 3.9
72.6) (1900 .1 (1.2 BlL6) (1.1 3.4 0.9
2-F T 117 39 14 5 19 3.1 8 3 21 22 2.7
50.6) (18.2) (6.3 (24.7) 32.5) 3wy (17.9) (18.8)
- F 92 163 55 25 5 7 3.9 71 38 21 15 3.3
(59.8) (27.2) (5.4) (7.6) 3.0y (35.2) (12.7) (9.1}
1-F 83 8l 45 26 9 5 3.7 22 33 20 6 2.8
(52.9) (30.6) (10.6) (5.9) 27.2) @7 (4.7 (7.9

BTEFRREY 4—FT P57 409% 2 & &8
7S EStA e, P—-3:325%, N—0: 127%
2 43 scorew 2—-F9 E—3% 32(64%)5 et
W ATHP <0.05).
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Table 3. Effects of freezing procedures between cell freezer and LN, container on mouse

embryos survival evaluated by FDA-test

Method of No. of No.and (%) of survival embryvos ovaluated hy FDA-test .
. . embryvos Score
freezing frozen P-5 P-1 P-3 p-2 P-1 N-0
Cell » 167 95 29 23 6 1 12 4.0
freezer (57) (17) (14) (4) (1 (M
LN, P 142 7¢ 5 31 3 13 11 3.7
container (56) ) {22) (2) (9) (8)
a,b:Room temp. —- —7C (1T /mn} Srr.\in — —35T (0. 3T /min) —- —19%T
seeding

EFEIH oo, FG scorert 4.3(86%)2E IR
o} 39(78%) B} F2 fES JelAL

H, N-0oM e fakgazr(09%) 7 v we
BUES BT 1 i} 2—Fo ol e BB}
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