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Post-thaw Development of Rabbit Zygotes Following
Vitrification or Slow Freezing
C.S. Park, D. W. Kang, R. J. Ha, . K. Kong*, S. Y. Choe* and H. J. Lee*

Department of Animal Science, Gyeongsang National Universily
SUMMARY

This study was carried out to investigate the effect of vitrification and slow freezing
methods on the post-thaw developmental rate of rabbit zygotes. After exposing rabbit
zygotes in EFS solution for (.5, 1, 2, 3 and 5 min at room temperature, they were washed
with 0.5 M sucrose solution, D-PBS and TCM-199 and then cultured in TCM-199 plus 10%
FBS with bovine oviduct epithelial cells(BOEC) to examine whether the cryoprotectant
induced injury during the various exposure periods. The embryo development rates to
hatched blastocyst after exposing in EFS solution for 3 and 5 min(40.0 and 16.7%) were
significantly lower than in 0.5, 1 and 2 min(63.0, 72.0 and 54.5%), respectively. The
post-thaw development rates to hatched blastocyst were significantly (P <(.05) higher in
in vivo morula with intact mucin coat(85.2%) and mucin seperated morula(77.8%) than
those of in vitro morula(58.5%) and zygote(5.9%), but no difference was shown between in
vitro morulae and mucin separated morula. The cryoprotectant dilution procedures showed
no effects on the post-thaw development rates to hatched blastocyst under the present
culture conditions. The post-thaw development to hatched blastocyst in the rabbit zygotes
was not significantly different between the slow freezing(12.8%) and vitrification(5.9%).

These results indicated that the rabbit frozen zygotes could be successfully developed in
vitro to hatched blastocysts, though their developmental rate was very low, compared with
morula stage embryos, in either vitrification or slow freezing procedure under the present
conditions,

(Key words : rabbit zygotes, vitrification, mucin coat, cryopreservation)
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Table 1. Survival of rabbit zygotes following exposure for various periods in EFS 40*

Expostre No. of . No. (%) of embryos developed to
time (min) zygotes 8-cell Morula Blastocyst Hatched
exposed blastocyst
0 29 26(89.7)* 25(86.2)% 21(72.4)7 21(72.4)?
0.5 27 23(85.2)™ 21(77.8)® 17(63.0)* 17(63.0)®
1.0 25 22(88.0)® 20(80.0)™® 18(72.0)? 18(72.0)?
2.0 22 19(86.4)=" 13(59.1)% 13(59.1)? 12(54.5)%
3.0 10 7(70.0)®® 6(60.0)2< 4(40.0)%® 4(40.0)*
5.0 18 12(66.7)° 9(50.0)¢ 3(16.7)° 3(16.7)°

* Values with different superscripts in the same column were significantly different (P <0.05).

* All of the zygotes were cultured ¢n vitro for 120 h.



Table 2. Effect of developmental stage or mucin coat of in vivo and in vitro developed rabbit embryos on

post-thaw survival following vitrification™

No. of No.of  No.(%) of mor-  No.(%)

No. (%) of embryos developed to

Type of embryos  embryos phologically  of embryos Hatched
embryos frozen  recovered intact embryos  survived Blastacyst blastocyst
Zygote, in viwo 3 34 27(79.40° 206477 2( 59" 2( 5.9)¢
Morula' Z.” ’U’L‘U(; - o e T ‘
intact mucin coat 31 27 26(96.3)° 23(85.2)% 23(85.2)* 23(85.2)*
Morula; " vivo

mucin coat removed 20 18 17(94.4)® 14(77.8)% 14(77.8)* 14(77.8)%®
Morula, in vitro 1 1 37(90.2%  28(68.3)  28(68.3)° 24(58.5)"

* Values with different superscripts in the same column were significantly different (P<(.05).
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Table 3. Effect of post-thaw dilution method on survival of rabbit zygote and morula embryos cryopreserved

by vitrification*

No.of No.of No.(%)of No.(%) of No.(

Stage of Dilution

%) of embryos developed to

embryos embryos intact embryos Hatched
Blast t

embryos  step frozen recovered embryos survived astocys blastocyst

Zygote 1-stept 41 41 36( 87.8)° 16(39. 0)b 1( 2.4)° 1( 2.4)°

2-step 34 34 270 79.4)°  22(64.7)" 2( 5.9)° 2( 5.9)°

Morula  1-step 53 50 50(100.0)*  35(70.0)* 35(70.0)° 23(46.0)°

2-step 42 41 370 90.2)*  28(68.3)° 28(68.3)® 24(58.5)°

* Values with different superscripts in the same column were significantly different (P <0.05).
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Table 4. Comparison of post-thaw development of rabbit zygotes by freezing method™

No. (%) of embryso developed to

. No. of No. of No.(%)of No.(%)of
Freezing embryos embryos morphologically embryos Blasto-  Hatched
method M y p g y y 8-cell Morul
frozen recovered intact zygotes survived cyst  blastocyst
Vitrification 34 34 27(79.4)* 22(64.7)*  7(20.6)* 5(14.7)* 2( 5.9)* 2( 5.9)?
Slow . 47 47 36(76.6)? 27(55.3)* 14(29.8)* 6(12.8)* 6(12.8)* 6(12.8)*
freezing

* There were no significant (P<0.05) differences between freezing methods.
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