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Studies on the Rapid Freezing of Mouse Embryo

|. Effects of Cryoprotectants Concentration on the Mouse
Embryo Survival of the Rapid Freezing

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

College of Agriculture, Che Ju National University

SUMMARY

Studies were conducted to seek reasonable methods of rapid freezing of mouse embryos using
liquid nitrogen. The effects of the cryoprotectants concentration and the substitution of raffinose to
sucrose in freezing and dilution medium on mouse embryo survival rates were determined using the
FDA-test. The summarized results are as follows :

1. When 0.3 M of sucrose was added into the freezing and dilution medium, FDA scores of embryos
were 1.48(1.5M), 3.81(3.0 M) and 4.10(4.5 M) . Higher FDA scores of embryos were obtained
in 3.0 M and 4.5 M glycerol concentrations {P<0.05).

2. With the addition of 0.3 M raffinose to the freezing and dilution medium, FDA scores of embryos
did not significantly differ between glycerol levels : 3.97(1.5M), 4.11(3.0 M) and 3.54(4.5 M) .
Higher scores of embryos existed in 3.0 M glycerol concentration.

3. Concentration of sucrose or raffinose in freezing and dilution medium affected FDA scores of
embryos. When sucrose concerations of 0.3, 0.5 and 1.0 M were added to the freezing medium,
FDA scores of embryos were 3.12, 2.38 and 0, respectively. However, when the same concentra-
tions of raffinose were added to freezing medium, the FDA scores were 4.21, 2.91 and 0. In both

cases, better FDA scores of embryos were attainted in 0.3 M of sucrose or raffinose (P<0.01) .
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Figure 1, Diagrammatic representation of 0.25 ml straw loaded with freezing medium and dilution
medium for the one-step dilution procedure,
a) cotton plug b) dilution medium c) air babble d) freezing medium+embryos e) straw
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Table 1, Effects of glycerol concentration and 0.3 M sucrose addition on embryo survival of rapid

freezing
Glycerol No. of No. of No. of survival embryos evaluated by FDA-test FDA
concentra  embryos gergg:;g
tion (M) frozen post-thaw P; P, P, P, N score
1.5 35 25(71.4) 3 2 0 0 16 1.48°
(12.00 (16.0) (8.0)  (0) 0)  (64.0)
3.0 45 36(80.0) 19 2 1 2 4 3.81°
(52.8) (22.2) (5.6) (2.8) (5.6) (11.1)
4.5 49 40(81.6) 23 3 0 0 4 4.10°
(67.5) (25.0) (7.5) (0) (0 (10.0)

Freezing medium : 1.5, 3.0, 4.5M glycerol+0.3 M sucrose+20% serum+m-PBS

Dilution medium ; 0.3 M sucrose +m-PBS
percentage of embryos in parentheses

Ps ; Positive—5 P, ; Positive-4 P; ; Partial-3
P, ; Partial-2 P, ; Partial-1 N ; Negative-0

Different superscripts denote significant differences within columns(P<(.05) .
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Table 2. Effects of glycerol concentration and 0.3 M raffinose addition of embryo survival of rapid

freezing
Glycerol No. of reNc(()).v:rfy No. of survival embryos evaluated by FDA -test FDA
ctqncemra embryos embryos - T score
ion (M) frozen post- thaw P, P, P, P, N
1.5 32 30(93.8) 13 1 1 1 2 3.97
{43.3)  (40.0)  (3.3) 3.3 3.3 (6.6
3.0 32 28(87.5) 19 1 0 1 3 4.11
(67.9)  (14.3) (3.6 (0} (3.60  {10.7
4.5 29 8(96.6) 11 3 1 1 4 3.54
(39.3)  (28.6) <10 7) (3.6) (3.6 ‘14.3)
Freezing medium ; . 3.0, 45M glyccml +0.3 M rdffmose + 20% serum + M-PBS
Dilution medium ; 0.3 M raffinose + m-PBS
percentage of embry()s in parentheses
Ps . Positive 5 P, ; Positive-4 P, . Partial-3
P. : Partial-? P, : Partial -1 N : Negative-(
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Table 3. Effects of sucrose concentration in the freezing and dilution medium on embryo survival of
rapid freezing

Sucrose No. of rglc(()).veorf No. of survival embryos evaluated by FDA-test .y
conecntra embryos embryo}s/ score
ton(Mj frozen  pogt-thaw P P, P P, P, N

0.3 22 17(77.3) 2 9 2 0 1 3 3.12°
{11.8) (52.9) (11.8) (0) (5.9)  (17.6)

0.5 19 16(84.2) 4 0 2 3 6 1 2.38°
(25.0) (0) (12.5) (18.8) (37.5) (6.3

1.0 23 22(95.7) 0 0 0 0 0 22 0.00*
(0) (0) (0) (0) (0) (100)

Freezing medium ; 3.0 M glycerol+0.3, 0.5, 1.0 M sucrose+20% serum +m-PBS
Dilution medium ; 0.3, 0.5, 1.0 M sucrose + m-PBS

Percentage of embryos in parentheses

P, : Positive-5 P, ; Positive-4 P, ; Partial-3

P, ; Partial-2 P, ; Partial-1 N ; Negative-0

Different superscripts denote significant defferences within columns(P<0.01).

Tabel 4, Effects of raffinose concentration in the freezing and dilution medium on embryo survival
of rapid freezing

Raffinose  No. of No. of No. of survival embryos evaluated by FDA-test
concentra  embryos gﬁg;’%}s,

tion (M) frozen post-thaw P, P, P, P, P, N score

0.3 29 19(65.5) 14 2 1 0 0 1 4.26°
(73.7)  (10.5) (5.3) (0) {0) (5.3)

0.5 28 23(82.1) 3 7 5 2 5 1 2.91°
(13.0) (30.4) (21.7) (8.7) {(21.7) {4.3)

1.0 25 10{40.0) 0 0 0 0 0 10 0.00"
(0) (0) (0) (0) (0) (100)

Freezing medium ; 3.0 M glycerol+0.3, 0.5, 1.0 M raffinose+20% serum+m-PBS
Dilution medium ; 0.3, 0.5, 1.0 M raffinose +M-PBS

percentage of embryos in parentheses

P; . Positive-5 P, : Positive-4 P, ; Partial-3

P, . Partial-2 P, ; Partial-1 N ; Negative-(

Different superscripts denote significant differences within columns(P<(.01).
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