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SUMMARY

In order to improve the cryopreservatory techniques of livestock embryos, the quick
freezing method which is directly plunged in liquid nitrogen via prefreezing procedure
without freezing machine was carried out for mouse embryos treated with permeable and
nonpermeable cryoprotectants. The viability of frozen-thawed embryos were evaluated by
FDA vital dye test.

The results obtained was summaried as follows:

1. A total of 720 embryos were recovered from frozen embryos for viability test. Ev-
alution of the fluorescein diacetate(FDA) vital dye test with mice embryos were
resulted of 2.3 total mean score - evaluted in orderly higher mean grade of P3 453
(63%), P2 133(18%), P151(7%) and PO 83(12%).

2. An all-round evalution of these combination, the highest viability was showed in 3M
ethylene glycol + 0.25M trehalose treated with the copper prefreezing.

3. Effects of permeable and nonpermeable cryoprotectants combination were evaluated
by means FDA score. 3M ethylene glycol + 0.25M trehalose showed the highest sur-
vival rates of 2.8 mean FDA score,

4. Effects of permeable cryoprotectants were evaluated by mean FDA score but the
results were not significantly different each other.

5. In evalution of the nonpermeable cryoprotectants, 0.25M trehalose obtained higher
mean FDA score than of 0.25M sucrose and it was significantly different (P <0.05).

6. There was no significantly difference between copper and stainless-steel in pre-

freezing procedures.
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Table 1. Effects of various permeable & nonpermeable cryoprotectants on stainless steeled and coppered
materials at quick freezing

Treatment No. of
No. of No. of embryos Mean
Prefreezing Permeable Nonpermeable embryos embryos evaluated by FDA
metals cryoprotectants cryoprotectants frozen recovered FDA test score
P3 P2 P1 PO
3M Glycerol 0.25M Sucrose 14 13 9 3 1 0 2.6
3M Glycerol 0.25M Trehalose 16 16 12 3 1 0 2.7
3M Glycerol 0.25M Lactose 68 65 43 14 2 6 2.4
3M DMSO 0.25M Sucrose 19 19 2 6 3 8 1.1
3M DMSO 0.25M Trehalose 22 22 20 1 1 0 2.9
3M DMSO 0.25M Lactose 63 64 50 g 3 2 2.7
Stainless  3M Ethylene 0.25M Sucrose 18 18 3 3 2 5 1.8
steel glycol
3M Ethylene 0.25M Trehalose 23 22 16 3 1 2 2.5
glycol
3M Ethylene 0.25M Lactose 68 65 37 15 3 10 2.2
glycol
3M Propylene  0.25M Sucrose 18 17 6 5 1 5 1.7
glycol
3M Propylene  0.25M Trehalose 18 18 14 2 0 2 2.6
glycol
3M Propylene  0.25M Lactose 68 65 35 14 10 6 2.2
glycol
3M Glycerol 0.25M Sucrose 33 30 18 5 4 3 2.3
3M Glycerol 0.25M Trehalose 43 44 34 4 0 © 2.5
3M Glycerol 0.25M Lactose 29 29 13 7 1 8 1.9
3M DMSO 0.25M Sucrose 34 32 20 5 3 4 2.3
3M DMSO 0.25M Trehalose 19 19 14 3 0 2 2.5
3M DMSO 0.25M Lactose 27 24 16 5 2 1 2.5
Copper 3M Ethylene 0.25M Sucrose 24 20 13 3 2 2 2.4
glycol
3M Ethylene 0.25M Trehalose 19 19 19 0 0 0 3.0
glycol
3M Ethylene 0.25M Lactose 26 25 12 5 1 7 1.9
glycol
3M Propylene  0.25M Sucrose 24 24 13 4 3 4 2.1
glycol
3M Propylene  0.25M Trehalose 36 33 21 6 6 0 2.5
glycol
3M Propylene  0.25M Lactose 23 17 8 8 1 0 2.4
glycol
Total 762 720 453 133 51 83 2.3
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Table 2. Effects of permeable and nonpermeable cryoprotectants combination

Treatment No. of embryos
No. of No. of evaluated by Mean
Permeable Nonpermeable embryos embryos FDA test FDA
cryoprotectants cryoprotectants  cryoprotect recovered P3* P2 P1 PO score™
0.25M Sucrose 47 43 27 8 5 3 2.4
3M Glycerol 0.25M Trehalose 64 60 46 1 6 2.6
0.25M Lactose 97 H 56 21 3 14 2.2
0.25M Sucrose 53 51 22 11 6 12 1.7
3M DMSO 0.25M Trehalose 41 41 34 4 1 2 2.7
0.25M Lactose 95 38 66 14 5 3 2.6
0.25M Sucrose 42 38 21 6 4 2.1
3M Ethylene 0.25M Trehalose 42 41 35 3 1 2 2.8
glycol 0.25M Lactose 94 90 49 20 4 17 2.1
0.25M Sucrose 42 41 19 9 4 9 1.9
3M Propylene 0.25M Trehalose 54 51 35 8 6 2 2.5
glycol 0.25M Lactose 91 82 43 22 11 6 2.3
Total 762 720 453 133 51 83 2.3
* 1) P3 : 100% fluorescence dye in blastomere(cell mass)
2) P2 : 2 /3 fluorescence dye in blastomere(cell mass)
3) P1 : 1/3 fluorescence dye in blastomere(cell mass)

4) PO :

0% fluorescence dye in blastomere(cell mass)

* Mean FDA score = (P3 x 3+ P2 x 2+ P1 x 1+ P0 x 0) / Number of embryos
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Table 3. Effects of permeable cryoprotectants on the survival rate of frozen -thawed mouse embryos

Permeable No. of No. of No. of embryos evaluated Mean
cryoprotectants embryos embryos by FDA test FDA
frozen recovered P3* P2 P1 PO score®™

3M Glycerol 208 197 129 36 9 23 2.4
3M DMSO 189 180 122 29 12 17 2.3
3M Ethylene glycol 178 169 105 29 9 26 2.3
3M Propylene glycol 187 174 97 39 21 17 2.2
Total 762 720 453 133 51 83 2.3
*1) P31 100% fluorescence dye in blastomere(cell mass) (3 point : complete survival)

2) P2 : 2/3 fluorescence dye in blastomere(cell mass) (2 point : moderate survival)

3) P1 : 1/3 fluorescence dye in blastomere(cell mass) (1 point : poor survival)

4) PO : 0% fluorescence dye in blastomere(cell mass) (0 point : complete dead)

** Mean FDA score = (P3 X 3+ P2 x 24+ P1 x 14 P0 x 0) / Number of embryos

Tabie 4. Effects of nonpermeable cryoprotectants on the survival rate of frozen -thawed mouse embryos

Nonpermeable No. of No. of No. of embryos evaluated Mean
cryoprotectants embryos embryos by FDA test FDA
frozen recovered P3* P2 P1 PO score*™
0.25M Sucrose 184 173 89 34 19 31 2,00
0.25M Trehalose 201 193 150 22 9 12 2.6
0.25M Lactose 377 354 214 77 23 40 2.3
Total 762 720 453 133 51 83 2.3
*1) P31 100% fluorescence dye in blastomere(cell mass)

2) P2 : 2/3 fluorescence dye in blastomere(cell mass)

3) P1 :1/3 fluorescence dye in blastomere (cell mass)

4) PO : 0% fluorescence dye in blastomere(cell mass)
* Mean FDA score = (P3 X 3+ P2 x 2+ P1 x 1+ P0 x 0) / Number of embryos
** 2.5 Mean with different superscripts are significantly different{P<0.05).
Table 5. Effects of metal materials on the survival rate of frozen-thawed mouse embryos
Metal materials No. of No. of No. of embryos evaluated Mean
for freezing embryos embryos by FDA test FDA

frozen recovered P3* P2 P1 PO score™
Stainless steel 420 404 252 78 28 46 2.3
Copper 342 316 201 55 23 37 2.3
Total 762 720 453 133 51 83 2.3
*1) P3 : 100% fluorescence dye in blastomere (cell mass) (3 point : complete survival)

2) P2 : 2/3 fluorescence dye in blastomere(cell mass) (2 point : moderate survival)

3) P1: 1/3 fluorescence dye in blastomere(cell mass) (1 point : poor survival)

4) PO : 0% fluorescence dye in blastomere(cell mass) (0 point : complete dead)

** Mean FDA score = (P3 X 3+ P2 x 2+ P1 x 1+ P0 x 0) / Number of embryos
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