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Ultrarapid Freezing of Mouse Ova
Y. S. Park, T. K. Suh*, T. H. Lee** and S. S. Jeoun™
College of Agriculture, Kyungpuk National University

SUMMARY

This study was carried out to efficiently use the ultrarapid freezing method in the
cryopreservation of mouse ova. For this, the effects of dehydration method, oval vigour
and 0°C controlling method on post-thawing viability were investigated.

Fresh mouse ova were dehydrated in mPBS with 3.5M DMSO and /or 0.25M sucrose,
and directly immersed in LN, for ultrarapidly freezing. The frozen ova were thawed at
37, rehydrated in mPBS with 0.25M sucrose, and then repeatedly washed in HAM’s F10
before evaluating the morphological normality of frozen-thawed ova.

The results obtained showed that there was difference between treatments in a exper-
iment. 1) The post-thawing viability of ova dehydrated in multi-step (48.4+13.8%) was
higher than that of ova in two-step (40.9+14.0%). 2) The post-thawing viability of
fertilized ova (87+14.0%) was significantly(p<0.01) higher than that of unfertilized ova
(5.4+5.4%). 3) The post-thawing viability of ova dehydrated and rehydrated using a
cooling machine (95.8+4.2%) was significantly(p<0.05) higher than that on ice(84.1+9,
9).

In conclusion, in order to efficiently cryopreserve ova in witro with ultrarapidly freezing
method, highly viable embryos should be selected, heavy osmotic shock to the
dehydrating ova should be avoided, and embryos in high osmotic condition were
dehydrated and rehydrated in a constantly low temperature.

(Key wards: ultrarapid freezing, ova, embryo, mouse)
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Table 1. Effect of the dehydration method on vi-
ability of ultra-rapidly frozen ova

Method* of No. of No.ofova Mean+S.E,

dehydration ova survived after (%)
used  frozen(%)
Two-step 52 20 (38.5) 40.9x14.0

25 (49.2)

* not significantly different

Multi-step 51 48.4%13.8

Table 2. Effect of ovum quality on viability of ul-
tra-rapidly frozen ova

Ovum No. of No.ofova Mean+SE,

quality* ova survived after (%)
used  frozen(%)

Unfert. 63 4(6.3) 5.4% 5.4

Fert, 61 53 (86.9) 87.0+14.0

* significantly different at p<0.01
Unfert. : unfertilized ova 24 after HCG injection
Fert. : fertilized ova 24 after HCG injection



Table 3. Effect of 0°C control method for the em-
bryo dehydration and rehydration on vi-
abitity of ultra-rapidly frozen embryos

0¢C control No. of No.ofova Mean+S.E.

method* ova survived after (%)
used  frozen(%)

On ice 21 18 (85.7) 34.1+9.9

With cooling 24 23 (98.3) 095.8+4.2

machine

* significantly different at p<0,05

& vl sl viE) oA w2 AEL S Yo

WHp<0.01), dHE-xj el 7he] Wol 7} 2 Al vrebytl
EHETET dxte YA o g4 2 B4
Al 0C

ZEWEe 2RSS W dold A T

able 33} vl BAewe] dFow Lt thn

24NN 23707 T BAHEE FAEo
o, AqYAFS 95.8% A1 HFEL

+
th W2 RS ol gatol Hel e Aol 4% o8

i
BT ) RS o)l A 2Hs
BAE 817) Aol A EY FES F28) A 750}
ok M EW Fol Hol 9L A FEY B4%

W FES AAs 98t s se] Eaw A4
0.25M sucrose ¢} 3.5M DMSOE #7}al L-olof )
s Bea A ols) pro] Eo g

A7} e E GEE golahal dolupxu vhael

WEel Askd 4 vk 53 (s Ee

AE 1904 EFA] iz
W~ 2vbd = oA He) - o

ﬂ_
Il
.ol !

o
to
=
g
ol
—
32
N
e

_>"1_'4
o
N
‘)‘U
X
12
2
)
2
rlo
just
Q
a)
-y
>
Do
e
>
()
ot
2
o

AtEE L

A% xtel ¥ A (Fahning# Garcia, 1992;
Mandelbaum %, 1988; Van den Abbeel %,
1988), ¥4 (Van den Abbeel, 1994)3 2l&
(Schalkoff %, 1993)& 24 Wale] Ay} 23}
Aol qlth AE 2004 MY a g2 NE

e vlastdd vl §aF Al A {ofaka

e yu =] fal -
&2 = Aol oy gkEXE ¢ oy A
EbwtTt

25T EdA 2Ery FEFHN m=EHE
wake] A Juidos vre MEQrS A 51
meba] SR ZEE FalAA e AR 95 2o
] wEe] dojuAl Hi=d), wute] Fade
TP 2ro o g wi=g. Wilsond)
Quinn(1989) & W¥x5 ool dxan 4%
TAs A 71%9 AEEE Aoy, dxle] g
25 & ¥ug Shaw 5(1991) 2 1A E7] +3 &
Ocelx E5ste] d2o My §iT we WAy
5 49 3 FAHNLAA G
o] T 2d45F4E T ST drie) &S
& Eol7] fsted vre 2xolAM waAE e shA
Hed, We 228 fA57] fte FE 4SS
olgsta Qlth &S ol&dte A FAHHY
el A T B 250 gste] o] A4
], ojuf vl FHE e WEle w=E ¥ il wal
A ALAESA A FA E4g g 4 ok A Y
17 2 2 A48 304 Sl A drkg et
T s W §alE Grpe] A= whEA D
off zpol7} Al vterRTCE HH AP 0CE F
28 g e WA E ol gate] g9} Hi

~206—



AE A0 vk FF Wabe] HESO] BUS
S obuel wbRAf el 4 g o] Aol A i
Wk ol#ld ARz v]o] A2
Aokl BEE oI BE BS bt FHlsl Lx
g7t o dE 1, oleidlk o) Wt e %3
LAAE o) §ote 2HHFHANA dale
off eted &g MRkl AbmET
AEHoR &
Aol A &g
- A

ohi
tlo
Jo
N
Oy
i)
N

HEAHE olgstel dAE
5*—"‘“0}7} A MR
Al ahe] o) g-aho) 523 o) ol
2 ‘%}EE‘:‘— stefot #T}. wat n
of w7t w=EEHGE ul, A
AlBh% % shefo} gk,

T4
o7
=
3L
A
A~
= 2|

—{ﬂ ‘!o
ol

[o]

n
o ok
ke rb& i

Xf‘ r’I x .Z
1_[4

R
=
27
o
P

&

F}O
i

do e X e

1
2 %2
_q:HU_Lr
QOFO;
132
EE
Lﬂm
¢-ﬂ*‘;
i;

1
l~>l‘

it

=)
2

BN

o)

z

g

2

ot =
ap 4> b
2
Lo

T

B

o
o

r
foi

i3]

s}

U
o

>

>

ol

ok
)

o

ol

ol
2
>
2>

ol
o
3R

l

N AN e

ox
2

] 3] =

£
oZ

FH 322 3.5M DMSO9} (0.25M sucrose 7} &
| mPBSoll x4 &4k b M) die) A 3
z‘ai}iE?ﬂa}M °lo] FHHE ks

F3lste] 0.25M 9] sucroser} &5 of
BSoﬂA—] E-"A]?] g, HAM's F109) ®t

2% do
2 8
X

oo
% :

dr 2 B o L

D) thebAR 23 dabe] e g 4ERL 48,
4+13.8% 24 29A "8 vate] WES
40.9%£14.0% Bt} =Y}

2) g gHE *3%%{’_— 87.0+14.0% 2 A
vl Rte) al S AES 54+54% B}
2)3h7 = ATHp<0.01).

3) W2t EA & ol 8t Bael B ﬂ%} w3}
of gl S YEEL 95.844.2% 2 L& ol
Mgt whabe] 84.1+9.9% Rtk f 1 Al
EH(p<0.05).

—207—

dEHOR 2FETAPYL ol §ote] URE
Al BEH2E nEah] e 4Eee
o] g vAlE MR Giste B9 4EEY
& HA WES she, AT 0L @ LES

A A F shefof atut,

Fahning ML and Garcia MA. 1992, Status of
cryopreservation of embryos from domestic
animals, Cryobiology, 29:1-18.

Mandelbaum J, Junca AM, Plachot M, Alnot
MO, Salat-Baroux J, Alvarez S, Tibi T, Coh-
en J, Debache C and Tesquier L. 1988.
Cryopreservation of human embryos and ooc-
ytes. Human Reprod., 3:117-119.

Schalkoff ME, Oskowitz SP and Powers RD.
1993, A multifactorial analysis of the preg-
nancy outcome in a successful embryo cryop-
reservation program. Fertil. Steril., 59:1070-
1074.

Shaw JM, Diotallevi L and Trounson AQ. 1991.
A simple rapid 4.5M dimethy-sulfoxide freez-
ing technique for the cryopreservation of
one-cell to blastocyst stage preimplantation
mouse embryos. Reprod. Fertil, Dev.,
3:621-626.

Siebzehnruebl ER, Todorow S, Van Uem ],
Kock R, Wildt L. and Lang N. 1989. Cryop-
reservation of human and rabbit ococytes
and one-cell embryos: a comparison of
DMSO and propanediol. Human Reprod.,
4:312-317.

Tesarik J, Hanzelka Z and Travnik P. 1989. De-
velopmental capacity of human embryos
after cryopreservation in the unicellular zy-
gote stage. Cesk. Gynekol., 54:740-747.

Trounson A, Peura A and Kirby C. 1987. Ultrar-
apid freezing: a new low-cost and effective
method of embryo cryopreservation. Fertil.
Steril., 48:843-850.



Trounson AO and Wood C. 1993. IVF and re-
lated technology. The present and the fu-
ture, Med. J. Aust., 158:853-857.

Van den Abbeel E, Van den Elst J and Van
Steirteghem AC. 1994. The effect of tem-
perature at which slow cooling is terminated
and of thawing rate on the survival of one
cell mouse embryos frozen in dimethyl sul-
foxide or 1,2-propandiol solutions. Cryobiol-
ogy, 31:423-33.

—208—

Van den Abbeel E, Van der Elst J, Van Waesber-
ghe L, Camus M, Devroey P, Khan P, Smit-
z J, Staessen C, Wisanto A and Van Steir-
teghem A. 1988, Hyperstimulation: the
need for cryopreservation of embryos. Hu-
man Repod. Suppl., 2:53-57.

Wilson L and Quinn P. 1989. Development of
mouse embryos cryopreserved by an
ultra-rapid method of freezing. Human Rep-
rod., 4:86-90.



