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Survivability of In Vitro Fertilized and Somatic Cell Nuclear Transfer
Bovine Embryos Following Vitrification
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ABSTRACT

This study was conducted to examine the development of in vitro fertilized (IVF) and nudlear transfer (NT)
embryos following vitrification. IVF and NT embryos developed to the blastocyst stage were equilibrated by 3
steps, vitrified and thawed, and their survival and hatching rates were examined. In IVF embryos, higher survival
(82.1%, 96/117) and hatching rates (64.1%, 75/117) were obtained respectively after thawing and culture in expanded
blastocysts compared to blastocysts (p<0.05). High survival and hatching rates were also obtained by vitrification
of NT blastocysts, especially in expanded and hatching blastocysts (81.1 and 78.3%, respectively). The result of this
study shows that IVF and NT blastocysts, especially late stage blastocysts, are successfully cryopreserved by
vitrification.
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Table 1. Survival and hatching rates of vitrified IVF embryos
after thawing

No. (%) of embryos

Embryo stage

Thawed Survived(%)  Hatching(%)
Blastocyst(BL) 104 53(51.0)° 27(26.0)°
Expanded BL 117 96(82.1)° 75(64.1)°

" Embryos were equilibrated in VS1, VS2 and VS3 each for 5, 5
and 1 min.

*® Values with different superscripts in the same column differ

(p<0.05).

Table 2. Survival and hatching rates of vitrified reconstituted
embryos after thawing

No. (%) of embryos

Embryo stage
Thawed Survived(%) Hatching(%)

Blastocyst(BL) 39 28(71.8) 21(53.8)

Expanded and hatching BL 37 30(81.1) 29(78.3)

) Embryos were equilibrated in VS1, V52 and VS3 each for 5, 5
and 1 min.

S JolA & AFF T T F-83HA o]
Holx $tthMassip 5, 1986; Kuwayama %, 1992;
Saito 5, 1994; 71 5, 1998). A3 AL 2 FAF
Q WL ALEA) Wt gy, B ATAE Saito
5(1994)9] WS Bl ARE-3HIth Saito 5(1994)2
GESDE °| 83t & AYsAdS 3dA B8 F 2%
3} 543 Ay, wiutxe] A9 8% 2eja At
Fol A4E 9%6%7t &3 F AL oM, 964K v
Zo naler 247} 74%9) 86%= ¢ w=Skth HlE o
A F ARk RS AFEA] FRAT,  sucrosest
dextrose®] H7P7t AR ALl Fesigivta His}
%t} Kasai 5(1990)= ethylene glycol, Ficoll ® sucrose

= a

AdQ glom, NHe AYst 4 9y, vl w2 AEE
|

&

lo
Flot
=
e
b
by
_\(1)_(11
offl
i
12
lo
g
o
AN
o>
>
=
[
offt
i
i
Hi

& AEES AUt FMYAA sucroseS FH7IetEE
A g FHEAAY Hnd J54e 43l (Szélst
Shelton, 1987), A|=d W tllde] L& F7HAICR
A AE W 2ASE FE AR BuFy tk(Rall,
1987). Dextrose = &3®AAle EA4& ¢stsle 3o
2 AARAH(Clark 5, 1984), sucroses} T 223 52
A9 WZEAE 43kAl7) 1 (Sutton, 1992), &3 HA] A
2838 AX Y AFE A2ATIE 9ES 3= A2
2 28R JiUtsumi 5, 1992).

Kuwayama 5(1994)& & A &5 TE glycerold 1,2-
propanediol®] F3Ho 2 23t T2 A, &4 @A T 5
A FYAZ 204 HEyH 18 A=Y JFPAZ 16D
A BAEEHE vwstch A% AR, 29AEE] A
= AT AESO] 0% WM, 16974 HEFY F¢=
833%% AAF o]z HGiTh Bt ozl A¥Ee]
ul A gzzel] JAME 26 BE Y A= 3 FE(vesicles)
7} BAEY, A8 524 A PPl AR AE
Aol @3E HA F glFo] AJAFERATE Ohboshi 5(1997)
& ethylene glycol, polyethylene glycol 3 sucrose®] &
galog & AdeA wmEE A3 FEH A, 194
HPo R 13%9] ASES B W, 29A B 93
Ae 727%9) BEES Fol, 1979} 297 BE Aol
= @A ZolE Ve A dAY HIYL o
o AN A =EFoEM A F Y= AT

[0}

L.

4



(1998)‘_ & wRDY 223 54 A 52
‘ﬂ 2 &3 F 3y 3

")r?:ﬂ gMo] aFHAE .2

ethylen glycol ¥ %] H7H8 _%X}ﬁ' A

3] 4 &} -’F—’“?}E 4 7‘4 HEPA

3 % sucrose £HO.E 27 45- 3}

Fo AEET Fhl 3488 ¢

*‘(1998)4 B o4 e} UVW}X]E ST WAL

AAE Fguntz "]01] 553}7‘3 Aol &

ol felsitt A 98 £ dar SAuel 2y
 AsjrAe] Asfef wkep) WuEe) 39 A

T EE‘r F2 AEEN B3 &S vl
HA@L -r““EH°ﬂ Tl FHYe YiHor FIE
A7l AR AeE A3 5 gloy B A7 Ade &
Aol et T3zt A A4 drie s /‘]/\}f&
o oje} e A= ofn| HErt AREE HAlde] 4
FolME B “itﬂ Ar@de Fee Faplg 23
3} 523td &3 $ A7t Has= vge] & v
(1 A, Hﬂlﬂ«l 5 73t 3o FAdol EX
E w2 ASES Ui

4oz, ¥ A7 Avh: 2743 54 Pl 9
HN & xﬂ%w D AR Hel] AAgers A
°0% $AT & 3lov, B AEgN yapy Y48S

ol
-0

ro

0 =
I_I

1. Ali ], Shelton JN (1993): Successful vitrification of
day-6 sheep embryos. ] Reprod Fertil 99:65-70.

2. Brackett BG, Oliphant G (1975): Capacitation of ra-
bbit spermatozoa in vitro. Biol Reprod 12:260-274.

3. Clark P, Fahy GM, Karow AM, Jr (1984): Factor
influencing renal cryopreservation. II. Toxic effects
of three cryoprotectants in combination with three
vehicle solution in nonfrozen rabbit cortical slices.
Cryobiology 21:260-273.

4. Dobrinsky JR, Johnson LA (1993): Effect of vitrifi-
cation media on the in vifro development of porcine
embryos. Theriogenology 39:209 (abstr)

5. Kasai M, Komi JH, Takakamo A, Tsudera H, Sa-
kurai T (1990): A simple method for mouse embryo
cryopreservation in a low toxicity vitrification solu-
tion, without appreciable loss of viability. ] Reprod
Fertil 89:91-97.

6. Kobayashi K, Nagashima H, Yamakawa H, Kato Y,
Ogawa S (1990): The survival of whole and bisected
rabbit morulae after cryopreservation by the vitrifi-
cation method. Theriogenology 33:777-788.

7. Kuwayama M, Fujikawa S, Nagai T (1994): Ultra-
structure of IVM-IVF bovine blastocysts vitrified

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

after equilibration in glycerol 1,2-propanediol using
2-step and 16-step procedures. Cryobiology 31:415-
422,

. Kuwayama M, Hamano 5, Nagai T (1992): Vitri-

fication of bovine blastocysts obtained by in vitro
culture of oocytes matured and fertilized in vitro. |
Reprod Fertil 96:187-193.

. Kuwayama M, Holm P, Jacobsen H, Greve T, Ca-

llesen H (1997): Successful cryopreservation of por-
cine embryos by vitrification. Vet Rec 141:365(abstr).
Mahmoudzadeh AR, Van Soom A, Ysebaert MT, de
Kruif A (1994): Comparison of two-step vitrification
versus controlled freezing on survival of in vitro
produced cattle embryos. Theriogenology 42:1389-
1397.

Massip A, Van der Zwalmen P, Ectors F (1987): Re-
cent progress in cryopreservation of cattle embryos.
Theriogenology 27:69-79.

Massip A, Van der Zwalmen P, Scheffen B, Ectors F
(1986): Pregnancies following transfer of cattle em-
bryos preserved by vitrification. Cryo-Letters 7:270-
273.

Ohboshi S, Fujihara N, Yoshida T, Tomogane H
(1997): Usefulness of polyethylene glycol for cryo-
preservation by vitrification of in vitroderived bo-
vine blastocysts. Anim Reprod Sci 48:27-36.

Rall WF (1987): Factors affecting the survival of
vitrified mouse embryos. Cryobiology 24:387-402.
Rall WF, Fahy GM (1985): Ice-free cryopreservation
of mouse embryos at —196C by vitrification. Na-
ture 313:573-575.

Saito N, Imai K, Tomizawa M (1994). Effect of
sugars-addition on the survival of vitrified bovine
blastocysts produced in vitro. Theriogenology 41:
1053-1060.

Scheffen B, Van der Zwalmen P, Massip A (1986):
A simple and efficient procedure for preservation
of mouse embryos by vitrification. Cryo-Letters
7:260- 269.

Schiewe MC, Rall WF, Stuart LD, Wildt DE (1991):
Analysis of cryoprotectant, cooling rate and in sifu
dilution using conventional freezing or vitrification
for cryopreserving sheep embryos. Theriogenology
36:279-293.

Smorag Z, Gadja B, Wieczorek B, Jura ] (1989): Sta-
ge-dependant viability of vitrified rabbit embryos.
Theriogenology 31: 1227-1231.

Sutton RL (1992): Critical cooling rates for aqueous
cryoprotectants in the presence of sugars and poly-
saccharides. Cryobiology 29:585-598.

Széll AZ, Shelton JN (1987): Osmotic and cryopro-
tective effects of glycerol-sucrose solution on Day-3
mouse embryos. ] Reprod Fertil 80:309-316.

. Utsumi K, Hochi S, Iritani A (1992): Cryoprotective

effect of polyols on rat embryos during two-step



& A ds BAge 223 2
3]

TR AEA HAE 9T FITADolY

freezing. Cryobiology 29:332-341.
23. AR, TAY, v, 5T, A (1998): T2 2] 13:313-321.
ol BFPAF Aol 2238} 49 & A (A5LAk 2007. 2. 2 / AEA}: 2007. 3. 5)



