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Abstract : The purpose of this study was to investigate the effects of developmental stage and equilibration time
on survival of rabbit embryos following freezing by vitrification.

Adult New Zealand White female rabbits were superovulated with PMSG and hCG. The 8-cell stage embryos
were collected from 40 to 45 hours after hCG injection by flushing oviducts with Dulbecco's phosphated buffered
saline and in vitro cultured in TCM-199 containing 10% fetal calf serum(FCS).

Each embryos developed in vitro to 16-cell, compact morula and blastocyst was cryopreserved and cultured fol-
lowing thawing to examine their developmental potential to expanded blastocyst stage in vitro. The frozen-thawed-
cultured embryos were stained with Hoechst 33342, and their nuclei were counted using a fluorescence mi-
croscope.

On the toxicity test of EFS solution as cryopreservation, the survival rates of 8-cell stage embryos was decreased
in reverse to increasing of exposure time over 5 minutes.

The post-thaw survival rates of embryos on equilibration times was significantly(P ( 0.05) higher for 2 min. than
for 5 or 10 minutes. From morula to blastocyst of rabbit embryos was more suitable than 8-cell stage for
cryopreservation by vitrification. The higher post-thaw survival rate of embryos can be achieved by keeping the
cryoprotectant at 4C than at 20C.

The mean number of nuclei per embryo following freezing by vitrification and in vitro culture to expanded blas-

tocyst at compacted morula and blastcyst was not significandy differ from fresh blastocyst.
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Table 1. In vitro development of 8-cell embryos exposed to EFS solution for various times at 20C

Equilibration No of No(%) of embryos developed to
time(min) embryos Blastocyst Degenerated
5 21 20(95.2) 1
10 20 15(75.0)° 5
15 20 14(70.0)° 6
20 20 3(15.0)° 17

% Values with different superscripts were significantly(P { 0.05) different.

EFS RULHOIMS] BAIZIO mHE 8-HE7|
2lo| £Z % MEM : £7] 8-A1%7] $4%L EFS &
Holl4 2,5 9 10 22+ F3A7) ohg, vimificationty
oz B4 - gaskn Aelolxl 48417 wiakatel 2
PZE 2 AR ATHE Table 2014 R wio} 2k

HYAI7F 2B A 88.2%2 55(71.2%)3 10 2
(61.4%)2) AZEHE A (P (0.05)Q Xol& B
t}. o] YA gto] 280l Ausl BEEo] Yot
A 8-S vehllo] ko] AL EFS §4e] By
A7k 2802 nAgste] AAlsc
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Table 2. Effect of equilibration times on in vitro development of 8-cell embryos following crypreservation and
thawing by vitrification method

Equilibration No of No(%) of embryos developed to
time(min) embryos Morula & blastocyst Degenerated
2 76 67(88.2)° 9
66 47(71.2)° 17

10 70 43(61.4) 27

% Values with different superscripts were significantly(P { 0.05) different.

FHete| WLCHY S - 8alF &Y - AT 7zt 79.0, 83.0, 85.0 o 81.3%2] A&Ego] BN
< A E FA - Sl R YA EE = o oj2fdt AeA 16-ME7], GAu7] 9 witEs]
AHgE ZA3hg Table 3 oll4] B wigl 2t 8-, 16-, & e 80% o]4e] ¥ AEEE tehlo] 8-AXE7]o)
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Table 3. Effect of cell stages of embryos on in vitro development following freezing and thawing by vitrification

method
Cell No of No(%) of embryos developed to
embryos —— —

stage frozen 8-cell Morula Blastocyst Degenerated
8-cell 76 2 7 60(79.0)° 7

16-ceil 53 - 4 44(83.0)* 5
Compact morula 40 - 3 34(85.0)° 3
Blastocyst 32 - - 26(81.3)" 6

% Values with different superscripts were significantly(P { 0.05) different.

EFS 89| 230 We 16-ME7| M2t 54 4 ollA] K& wie} ek 229 4Cell] AEEL 90.
 BH%E MEM . Er 16-HT7] FAHTBE vit- 2%% 209 81.7%Ec} F-o] (P ( 0.05)2.8 A 1}
rification YW o2 FAY o EFS §49] 257} HE Epket.

&l iRt F& Xl AE 2AZ A= Table

Table 4. Effect of temperatures of cryoprotectant on survival of 16-cell embryos following freezing and thawing by
vitrification method

Temperature of No of No of No(%) of embryos developed to
cryoprotectants embryos embryos e
(T) frozen cultured Morula Blastocyst Degenerated
4 45 41 1 37(90.2y 3
20 62 60 3 49(81.7)" 8

% Values with different superscripts were significantly(P ¢ 0.05) different.
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Table 5. Number of nuclei of embryos following cryopreservation by vitrification at different developmental stages

and in vitro culture to blastocyst

No of nuclei/blastocyst

Cell stage of No of embryos

embryos frozen used (mean £ SE)
8-cell 16 83.0t 6.7°
16-cell 20 112.0+ 5.5°
Compact morula 44 125.3+ 8.0°"
Blastocyst 34 1434+ 6.6°
Unfrozen IVC blastocyst 40 144.2+10.8°

% Values with different superscripts were significantly(P ( 0.05) different.
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