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Ultrarapid Freezing of Mouse 2-Cell Embryos
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Summary

This study was carried out in order to investigate eggects of cryoprotectant concentration and
equilibration time on survival of ultrarapidly frozen 2-cell mouse embryos. Mouse 2-cell embryos, fol-
lowing dehydration by exposure to DMSO and sucrose, were directly immersed into liquid nitrogen and
thawed in 37°C water. Viability was defined by development rate to the blastocyst stage after in vitro
culture for 72 hours.

The results are summarized as follows ;

1. When 0.25M of sucrose was added into the freezing medium at various concentrations of DMSO
and dilution medium, higher development rate of embryo was obtained in 3.0M DMSO conentrations
(82.6%).

However, When sucrose concentrations of 0.25 and 0.5M were added to the freezing medium with 3.
OM DMSO and dilution medium, development rate of embryos were 81.7% and 24.1%, respectively.

2. In the equilibration time at room temperature, higher development rate was attained after short
period of time(2.5min) in 3.0M DMSO +0.25M sucrose(85.9%).

3. The development rate of embryos at in vitro 2-cell, in vivo 2-cell, solution control and untreated
control was 84.6%, 90.9%, 89.9%, and 89.7%, respectively.
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Figure1.

Diagrmmatic representation of 0.25ml! straw loaded with freezing and dilution

medium for the one-step dilution procedure.

a) cotton plug
d) freezing medium and embryos

TERY 1Y A 17YFL REY £
9] &M E strawd ALo] 40&7 YT 37
CaaoflA 3023 BH3 Ego AL
HE WEAE AANZ ddd strawd)
powder plugH 91§ A9 AAE F1 BEo
strawi o] 3] 4 94(0.25M sucrose+ PBS) 3} s
Aol EoldE FEAL Hol 1087 wxy
HAc. dEAZ AAY £3Pe ANy
PBSZ 38 AMA¢ o 587 PBSol W%
F MI6v Aol A 72417 F2t wioksi A u)
WE7] 2o Y g BASNAG.

A0 : 5243 HA4d F7Y sucrose
FTEI SRV FHSHE LY uxs o
ge AEHY] H5d HAYToH A 53
4 (3.0M DMSO)ol] 0.25M3} 0.5M sucroseS
Aot 49 I1d 2L P g ZHS
&t ot _

A¥ W :3.0M DMSO, 0.25M sucrose, 20%
FCS7} #7l¥ PBS§ Sddo2 o4y o
TRAY YA Lol £AVY W $HE wg
A nX&e Jge A FY Ang 2
5 5 10eo2 FEIHA Aa® Yz 59
A F2E HAEHA

AUN (AW, I, HAlA HAA" Ay u
Hell wa} in vitro 2M 27 £33} in vivo 2
HE7] 3B L TASA MY Yol £33
T2 UAE Y YAsAY. gz
e 54 QA58 F937] A3 in vitro2
ME7 +32E 29 Y ANDF 2HL
SANZ MR NHAor $A WEAE AA
B & 7227 Bt WY Q.2 n(solution

b) dilution medium

e)

-77 -

c) air bubble
straw powder plug

control), in vitro 2M ¥ 7} 4ATE control
M EBXeE T A8 WGz PAA wge 3
Aok

3. SR Y

¥ d¥dAM Al8¥ wgHe 04% BSA
(sigma, USA)2} EDTA(100uM)7} #S8 bi
carbonate-buffered M16 wi<o| (Whittingham,
1971)& A1gagen, N wYgs 5o
petri dish(Falcon, USA)ol <} 50419 wjopel
23 & TEO heavy mineral oil(sigma, USA)
g HUE® o4&, 37C, 5% COuMYr] WolA
a2t 247 ol WYL AAEA.

=]
¢

. W3 o D3

ZAR7 SRR 234 FHo| QoM =
Zdol H7lE DMSOs =7l SHEHMIE 44
@ Modge] v QL Table 1o 1}
Eld wiel o}

DMSO9 #=%7 3718 48 SHSHE 2
ME7] SRR BE &L A2 3Y o0 (3.0M,
82.6%, 3.5M, 70.2%, 4.0M, 18.3), A ge]
e M QA WA E Holrt Q.

Trounsons (1987)& 0.5M sucrose® A} &3
& 7%, 3.0M DMSOAlA 713 S48 wdg
(76%)€ el W2, 0.25M sucroseol] A =
FEE Aol7t gAY ste B Yo AN
% oA g8 FAYge 11 Y.



Table 1. Effect of DMSO concentration in the freezing medium on the survival of
ultrarapidly frozen mouse 2-cell embryos.

.

DMSO No. of embryos No. of embryos™
conc. developed to
(M) Frozen Recovered’ Normal at recovery”™ normal blastocyst

89 86 71
3.0 92 (96.7) (96.6) (82.6)

89 84 59
8.5 92 (96.7) (94.4) (70.2)

86 82 15
40 92 (93.5) (95.3) (18.3)

percentage of embryos in parentheses
equilibration time ; 5 min

* No. of embryos recovered/ No. of embryos frozen X 100
* No. of normal embryos post-thaw/ No. of embryos recovered X 100

** No. of blastocysts/ No. of normal embryos post-thaw X 100
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Table 2. Effect of sucrose concentration in the freezing and dilution medium on the
survival of ultratapidly frozen mouse 2-cell embryos.

Surose No. of embryos No. of embryos™
conc. developed to
(M) Frozen Recovered’ Normal at recovery” normal blastocyst
79 71 58
0.25 81 (97.5) (89.9) (81.7)
76 54 13
0.5 80 (95.0) (7L.1) (24.1)

percentage of embryos in parenthese
DMSO concentration ; 3M

equilibation time ; 5min.

* No. of embryos recovered/ No. of embryos frozen X 100

* No. of normal embryos post-thaw/ No. of embryos recovered X 100
** No. of blastocysts/ No. of normal embryos post-thaw X 100
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Table 3. Effect of equilibration time in the freezing medium on the survival of
ultrarapidly frozen mouse 2-cell embryos.

Equilibration No. of embryos No. of embryos™
time developed to
(min) Frozen Recovered’ Normal at recovery™ normal blastocyst
83 78 67
25 87 (95.4) (94.0) (85.9)
86 84 68
o 88 (97.7) (97.7) (81.0)
86 83 62
10 88 (97.7) (96.5) (74.7)

percentage of embryos in parentheses

freezing medium ; 3M DMSO+ 0.25M sucrose+ 20% serum+ PBS

* No. of embryos recovered/ No. of embryos frozen X 100

** No. of normal embryos post-thaw/ No. of embryos recovered X 100
*** No. of blastocysts/ No. of normal embryos post-thaw X 100
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Table 4. Viability of mouse 2-cell embryos.

No. of embryos No. of embryos™
Treatment cultured for
Tested Recovered' Normal at recovered”™ 48h(M) 72h(B)
in-vivo a7 143 142 137 129
9 cell L (97.3) (99.3) (96.5) (90.9)
in-vitro 20 116 110 106 93
2 cell 1 (96.7) (94.8) (96.4) (84.6)
Solution 99 - - 96 89
control — - (97.0) (89.9)
- - 95 87
Control 97 _ _ (97.9) (89.7)
M ; morula B ; blastocyst
percentage of embryos in parenthese
‘ No. of embryos recovered/ No. of embryos frozen X 100

** No. of normal embryos post-thaw/ No. of embryos recovered X 100
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