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ABSTRACT

This study was carried out to study the survival rate of thawed Hanwoo embryos frozen by the slow-rate freezing
or the cryotop vitrification method. Hanwoo cumulus-oocyte complexes were recovered from ovaries at a slaughter
house, matured for 20~22 hours, fertilized with Hanwoo semen for 5~6 hours, and cultured for 7~9 days in 38.5C,
5% CO; incubator. For freezing, Day 7~9 blastocysts were collected. Embryos for the slow-rate freezing were
equilibrated in 1.8 M ethylene glycol (EG) with Dulbecco's phosphate-buffered saline (D-PBS). Programmable cell
freezer was precooled down to —77C, and the straw was seeded during 8 minutes-holding time, and was cooled to
—357 at the cooling rate of 0.3°C/min, and then was plunged and stored in liquid nitrogen. Embryos for the cryotop
vitrification were treated in TCM199 with 0.5 M sucrose, 16% EG, 16% dimethylsulfoxide (DMSO). Embryos were
then loaded individually onto cryotop and plunged directly into liquid nitrogen. The survival rates of embryos frozen
by these two freezing methods were evaluated at 12 to 24h post-thawing. The survival rates of frozen/thawed Hanwoo
embryos by the cryotop vitrification method (56.86 + 26.53%) were slightly higher than those by the slow-rate freezing
method (55.07 + 26.43%) with no significant difference. Using the cryotop vitrification and the slow-rate freezing of
Hanwoo blastocysts on Day 7 following in-vitro fertilization (IVF) treatment, the survival rates of frozen/thawed
Hanwoo embryos were 72.65 + 18.3% and 79.06 + 17.8%, respectively. The survival rates by the cryotop vitrification
were higher than those by the slow-rate freezing on both Day 8 and 9 with significantly higher survival rate on Day
9 (p<0.05). Using the cryotop vitrification and the slow-rate freezing of Hanwoo embryos to compare between three
different blastocyst stages, the survival rates of the blastocyst stage embryos were 66.22 + 18.8% and 45.76 + 12.8%,
respectively with higher survival rate by the vitrification method (p<0.05). And the survival rate of expanded
blastocysts was higher than those of early blastocysts and blastocysts in two freezing methods with significantly higher
survival rate by the slow-rate freezing method (p<0.05).
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Table 1. Cleaved rate and blastocyst rate of Hanwoo IVM/IVF
oocytes cultured in TCM199 (10% FBS) medium (Mean
+ SD)

No.(%) of cleaved
oocytes

No.(%) of

No. of t
o. of oocytes blastocysts

3,571 2,312(64.83 £ 9.18) 547(24.59 + 9.90)
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Table 2. Survival rate following thawing of Hanwoo embryos frozen
by two different freezing methods (Mean + SD)

No. of embryos(%)

Freezing method

Frozen Survived
Slow-rate freezing
171 .07 £ 264
(1.8M ethylene glycol) 7 99(55.07 6:43)
Vitrification(cryotop) 137 75(56.86 + 26.53)
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Table 3. Comparison of survival rate of Hanwoo embryos between two freezing methods according to different culture day after in-vitro

fertilization (Mean + SD)

Culture following IVF treatment

Survival rate

Day 7 Day 8 Day 9
Slow-rate freezing 79.06 + 17.8* 4920 + 23.4° 4462 + 16.1*®
Vitrification 72.65 + 18.3 56.04 + 20.5 68.69 + 23.5°

IVF : in-vitro fertilization

AB Different superscripts within rows indicate significant differences(p<0.05).
*® Different superscripts within columns indicate significant differences(p<0.05).
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Table 4. Comparison of survival rate of Hanwoo embryos between two freezing methods according to different blastocyst stage after

in-vitro fertilization (Mean + SD)

Embryo stage

Survival rate
Early blastocyst

Slow-rate freezing 60.89 + 18.348

Vitrification 61.98 + 15.3

Blastocyst Expanded blastocyst
45.76 + 12.8** 80.32 + 21.88
66.22 + 18.8° 70.58 + 17.2

AB Different superscripts within rows indicate significant differences(p<0.01).
*® Different superscripts within columns indicate significant differences(p<0.05).
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