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SUMMARY

In order to improve the cryopreservation by vitrification or slow freezing of nuclear
transplant rabbit embryos, the effects of factors affecting embryo cryopreservation such
as cryoprotectants, equilibration, cooling rate and post-thaw dilution on post-thaw survial
and development were determined using intact embryos of morular stage. And the post-
thaw development of nuclear transplanted embryos cryopreserved under the optimal
conditions examined was compared between vitrification and slow freezing. The cryopro-
tectant solution used was ethyleneglycol-ficoll-sucrose (EFS) or ethyleneglycol-poly-
vinylpyrrolidone-galactose- I (EPG- 1) for vitrification, and EPG-1I for slow freezing., To
examine the viability of frozen-thawed embryos, the nuclear transplanted embryos were
co-cultured in TCM-199 plus 10% FBS with bovine oviduct epithelial cells(BOEC) for 24
hrs and the intact morulae were co-cultured with BOEC for 5 days and 3 days to hatching
blastocyst stage in 39 € 5% CO, incubator, The results obtained were as follows:

Following vitrification with EFS, the post-thaw development of rabbit morulae to hatch-
ing blastocyst was significantly(P<0.05) higher in compacted stage(82.4%) than in early
morular stage(60.0%). The post-thaw development of compacted morulae to hatching
blastocyst was similarly high in vitrification with EFS(82.4%), EPG-1(85.0%) and in
slow freezing with EPG-1I (83.3%). Following vitrification with EPG- I, the post-thaw de-
velopment of intact rabbit morulae to hatching blastocyst was similar as 78.0% and 85.0%
in 1-step and 2-step post-thaw dilution, respectively. The post-thaw development of nu-
clear transplanted rabbit embryos of compacted morulae stage to hatching blastocyst was
similarly 43.6% and 40.0% in vitrification with EPG- I and slow freezing with EPG-1I, re-

spectively.
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These results indicated that the rabbit nuclear transplant and intact embryos of morulae

stage could be well cryopreserved with either vitrification or slow freezing procedure.
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Fig. 1. Diagram of loading of embryos and cryoprot-
ectant using 0.25 ml plastic straws for cryop-
reservation by vitrification(A) or slow freez-
ing(B).
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Fig. 2. Diagram of cooling rate of embryos in slow
freezing.

S A R#AINAY. 54 R F3le 1~10
d F 30~37C9 24F ol &3ty F& (>,
000C /min) 3}th. &3 F H4HH L2 100 49
drop®] 0.5 M galactoseol] 487} 0.25 M galac-
tosed] 387+ 28] 3 D-PBS+10% FBS)| 587+
54 3T £SEEL $A 9o 5HEEREYE F
A AAANZDEY o] FFGNA Twa 7 AFEUdy
WH3LE wholF 7] $3te] oil® dropg H &3
Ad719 golauje] Afoe T4 - &8 F
gd AALE A3l BAC mE I E Horsks
e, 2] FEF A EA] A 2% T

£ A2 Mg A ge"s B,

5. 54 - 8 & 2o ui

T4 - FoE d4Ae] A4 2 HolHuiE 39T
9] 5% CO; incubator o A 4 @3 A3 A £ 2 mon-
olayer& A3ty 2+ 10% FBS/ 238 TCM
1999 o2 A oulgS AT B AAviE
48A17F Wik F w2 Oad S AES A
o2 WASAL, 3Y7F vl gt Fshiie g
B2 ZAMEATE Ao Hojdule 24412 )
g F ZrvtE R e E& A3l

6. EAEH EM

AY 2Fe TA A AL A8t SAS(Stat-
istical Analysis System) packageE o] &35
W, 9ol whE 1 2% gro} GLM (General Lin-
ear Models) procedure & & &3} 2} 2919] leas-

t square means& T3] ATk F948 A

Ao

27 Adul g AJuhrd ¥ 48A2Y 27 4
Aul 2} 6241 7H2] compact AW E FEEEFA -
Sal st F 37 vk Ao w) BEES ZAR
A3+ Table 1014 B vho} 2o,

Z compact AFAWI(82.4%6)7F &2 7] AR (60.
0%) 5t} #22(P<0.05) 22 ¥& Fahulukx o
29EL By 1 olfE B9 AV FL+E
A e WAl &7 QY Aoz Azdr.
dtr oz FATY FARELS A WA wit
EAAY F£RTAM F=2 AASE el 2 o
fre o] A FAT] AxAe] H MEA
frElgie] FHolx F4 szt A7) diEel 52
-G8 Fo] &S € A2 Eo] ] ot

Massip $(1986)% A& %7] $£A TN ggd
AZt RYEFF FAA AEL] o L
o, Pollard9} Leibo(1994) & EFEE A dsA S
o] wradAY FHAREAY v x7) BT
o] RG] FAHN ¥ & FeAE e
I stk e B AREL E7]4A] Smorag
5(1989) 9 &3t frejst REMERE AAE
o, Kasai 5(1992)& EFS 407 E7] A
W A& 20Tl 28 BN F —196T
o] AA A AA s T - FAE A F
AuutE 2o £ WL E(87%) & BA3H} o
'R A7 Rapijutx o) Wy E 82.4%9} %
T Z oAt} oleite] EY g FH F
& wle] weEdAst g $EEH Adold R&
mucin coat®] EX|7t EHARE &L v o

Y Ao Atgdr.

2) SEYHO| ME S - Sall F ull LHE
E718] A g A Fdte A& compact 4
Al g frefst 543 SnEAYeR B - §39)



Table 1. Effect of cell stage of morulae on post-thaw development of rabbit embryos following vitrification*

Embryo cell No. of embryos No. of embryos No. (%) of embryos developed to
stage frozen recovered Blastocyst Hatching blastocyst
Early morula 52 50 33(66.0)® 30(60.0)®
Compact morula 56 51 43(84.3)® 42(82.4)*

* There was significant (P<0.05) difference between the different superscripts in the column,

Table 2. Post-thaw development of rabbit morulae cryopreserved by vitrification or slow freezing*

Frecsi No. of No. of No. (%) of
reezing Cryoprotectant embryos embryos hatching
method
frozen recovered blastocysts
Vitrification EFS 56 51 42(82.4)?
Vitrification EPG-1 64 60 51(85.0)?
Slow freezing EPG-II 30 30 25(83.3)®

* There was no significant (P <0.05) difference between the same superscripts in the column,
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Table 3. Post-thaw development for 24 hrs of nuclear transplant rabbit embryos cryopreserved by vitrifi-

cation or slow freezing*

) No. of No. of No. (%) of No. (%) of
Freezing
thod embryos embryos normal early
metho frozen recovered embryos blastocysts
Vitrification 40 27(69.2)? 17(43.6)2
Slow freezing 30 25(83.3)2 12(40.0)?

* There were no significant differences between vitrification and slow freezing (P <0.05).
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