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SUMMARY

To improve the freezing techniques of animal embryos using vitrification solution as a

cryoprotectant rabbit embryos, by cell stages, dehydration temperature and dehydration time,

were frozen-thawed and cultured.

Followings are the main results obtained.

1. The damage rate of zona pellucida after thawing was higher(13.6%) when the cell stage of
embryos was less than 4 cells than when the cell stage was 8~16 cell or morula.
The damage rate was higher when the dehydration temperature was 4C than -30C or
-50~-80C.
The zona pellucida was damaged more when dehydrated for 5 min than when dehydrated for
10~15 min,

. After being cultured for 72 hours, 5.3% of 4 cell(or less) embryos were developed to morula,
while 86.4% of morula embryos were developed further.

. More percentage of embryos(73.2%) was developed when dehydrated at -30°C than when
dehydrated at 4C at -50C~-80C.

. The hatching rate was higher when dehydrated for 5 min. When the embryos were dehydrated
for 10~15 min and cultured for 24 hours, they were not even developed or development was

not good in later stages.
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Table 1. Composition of vitrification solution

Concentration

Component*

9 (w/v) rmol/1)
DMSO 20.5 2.62
Acetamide 15.5 2.62
Propylen glycol 10.0 1.32
Polyethylene glvcol 6.0 0.08
Total 6.6

* in HB1im-PBS(PBI! + BSA 3mg/ml+
20mM HEPES+KH,PO, 1 mM)
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Fig. 1. Procedures of Vitrification
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Table 2. Effect of cell stage on the No. of rabbit embryos recovered after frozen-thawing.

No. of emb. No. of emb. after thawing (%)

Cell stage .
frozen lost Z.P.cracked normal
less than 4 cell 22 1( 4.5) 3(13.6) 18(81.8)
8~16 217 23110.6} 18( 8.3) 176(81.1}
Morula 41 1(2.4) 307.3 37/90.2)
Total 280 25(8.9) 24( 8.6 231(82.5)

emb. : embryos Z.P : zona pellucida
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Table 3. Effect of vitrification temperature on the No. of rabbit embryos recovered after

frozen-thawing.

Vitrification No. of emb, No. of emb. after thawing(%)
temp. frozen lost Z.P.cracked normal
4C 8 — 1 7
)] {12.5) (87.5)
-30C 205 22 19 . 164
(10.7) 9.3) (80.0)
-50~-80C 67 3 4 60
(4.5) 6.0) (89.5)
Total 280 25 24 231
(8.9) i8.6) (82.5)

Table 4. Effect of dehydration time prior to vitrification on the No. of rabbit embryos

recovered after frozen-thawing.

Dehydration No. of emb. No. of emb. after thawing!%)

time frozen lost Z.P.cracked normal

5 min 258 20 23 215
(7.8 8.9 (83.3!

10~15 min 22 5 1 16
(22.7) 4.5} (72.7

Total 280 25 24 231
(8.9) ‘8.6) 182.5!
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Table 5. Effect of cell stage on the development of rabbit embryos frozen-thawed by culture

time.
No. of emb. Culture No. of emb. developed (%}
Cell stage )
cultured time (hr) morula blastocyst hatched Total

<4 Cell 19 48 1(5.3) 105.3)
- 72 105.3) 1( 5.3
24 33(18.2) 201.1) 35(19.3)
8~16 181 48 52(28.7) 42(23.2) 100.6) 95(52.5)
72 30(16.6) 77(42.5) 9(5.0) 116(64.1:
24 14(37.8) 6(16.2} 20:54.1)
Morula 37 48 26(70.3) 6(16.2) 32(86.4)
72 15(40.5) 17(45.9) 32:86.4)
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Table 6. Effect of vitrification temperature on development of rabbit embryos frozen-thawed

by culture time.

Vitrif. No. of emb. Culture No. of emb. developed(%)

temp, cultured time (hr.) morula blastocyst hat. Total
24 1(14.3) 1(14.3)

4C 7 48 4(57.1) 4(57.1
72 5(71.4) 5071.4)
24 23(13.7) 16( 9.5) 6( 3.6 45(26.8)

-30C 168 48 39(23.2) 64(38.1) 6( 3.6) 109:64.9)
72 24(14.3) 74(44.0) 25(14.9! 123:73.21
24 9(14.5) 9(14.5"

-50C ~ -80C 62 48 14(22.6) 101.6) 15(24.2)
72 7(11.3) 13(21.0) 1(1.6 21(33.9
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Table 7. Effect of dehydration time on development of rabbit embryos frozen-thawed by

culture time.

Dehyd. No. of emb.  Culture No. of emb. developed(%]
time cultured time (hr.) morula blastocyst hatched Total
24 33 16 6(2.7) 55:25.0)
5 min. 220 48 46 62 703.2) 115:52.3)
72 27 83(37.7) 26011.8) 1430(65.0:
24 - : -
10~15 min, 17 48 7041.2} 6035.3) 13176.5!
72 3(17.6) 10¢58.8) 13176.5)
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