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Summary

This experiment was carried out to investigate effects of DMSO or ethylene glycol as a cryoprotectant
and of freezing methods on survival rate of forozen-thawed rat 2-cell embryos by morphological observation.

2-cell embryos were recovered from oviducts of Sprague Dawley females mated with males of same
strain on day 2 of pregnancy after inducing superovulation by intrapertioneal injection of PMSG and HCG.

In slow freezing and thawing groups, embryos were frozen to -79°C or -196°C in a glass test tube con-
taining 0.2ml PBI with 1.5M DMSO or 1.2M ethylene glycol at a rate of 0.3-1.0C/min. and thawed slowly.
When samples were frozen to —79°C, higher survival rate was obtained in the medium containing DMSO
(43.9%) than ethylene glycol (41%). And similar result was obtained (32.5% in DMSO vs. 31.4% in ethylene
glycol) when samples were frozen.

In rapid freezing and thawing groups, embryos were frozen to -79°C or -196°C in a glass test tube
containing 0.2ml of PBI with 1.5M DMSO or 1.2M ethylene glycol by rapid cooling, and thawed rapidly.
When samples were frozen to -79°C, 1.5M DMSO (13.2%) was more effective than 1.2M ethylene glycol
(6.1%). When the storage temperature was-196°C, survival rates were 9.8% in 1.5M and $.4% in 1.2M ethylene

glycol.
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Table 1. Experimental design

Method of No. of
freezing and Cryoprotectant Final temperature embryos
thawing frozen
frozen and* 1. 5M DMSO -79C 54 (5)***
thawed 1. 2M ethylene 54 (5)
Jlowly glycol
1. 5M DMSO —196C 54 (5)
1. 2M ethylene 54 (5)
glycol
frozen and** 1. 5M DMSO —79C 54 (5)
thawed 1. 2M ethylene 71 (5)
rapidly glycol
1. 5M DMSO -196TC 58 (5)
1. 2M ethylene 67 (5)
glycol

*Frozen at the cooling rate of 0.8-1.0C and thawed at the thawing rate of 4 C/min
**Frozen at the cooling rate of ~30C between —10C and —79C, thawed at the thawing rate of ~5007C/min

***No. of parentheses is the number of female does.

Table 2. Composition of modified Dulbecco’s phosphate-buffered saline used for rat embryo

collection and storage (Whittingham, 1974)

Component g/1 mM
NaCl 8.00 136. 87
KCl 0.20 2.68
CaClz- 2H20 0.132 0.90
KHzPO4 0. 200 1.47
MgClz - 6H2 0 0. 100 0.49
Naz HPOq - 12H20 2.898 8.09
Na-pyruvate 0.036 0.33
Glucose 1. 00 5.56
Penicillin 0. 060
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Table 3. Survival of rat 2 —cell embryos frozen to —79C by slow cooling and thawing

No. of No. of No. of normal
Cryoprotectant embryos embryos embryos after
frozen recovered thawing (%) *
1. 5M DMSO 54 41 18(43.9)
1. 2M ethylene 54 39 16(41.0)
glycol

*Percentage of the number of embryos recovered

Table 4. Survival of rat 2 —cell embryos frozen to —196°C by slow cooling and thawing.

No. of No. of No. of normal
Cryoprotectant embryos embryos embryos after
frozen recovered thawing (%)
1.5M DMSO 54 37 12(32.5)
1.2M ethylene 54 35 11(31.4)
glycol

*Percentage of the number of embryos recovered

FEWoll A SIS RS A+ AFERS L5M
DMSO SEFEHE NN 4= 32.5%, 1.2M ethylene gl-
yeol RIFBAMAAE 3L 4% 24 Ao ul5d HR
Z B3l

&tsd Table 3 % Table 4|4 HEEN £FEK
< 29 1.5M DMSO ®RE#KS] 2% —79C ##
o] A7t —196TC RS 7Sl eldld 11.4% %
gxth 1.2M ethylene glycol SREERKAN AL —79C
fRArel 27t —196C fR47el 7ol st 9.6
% A et Rl 2 Rl wAlgel —79C
A2 7AF7t —196TC fReFe] Aol wsled 2
RS 29

2. ﬁi@iﬁ X MAzOl AOIMe| B RTF

1

FEE 2 At 29 E 1.5M DMSO RfFH
2 1.2M ethylene glycol FfFEHNA —79C %
—196C7H A BEEmAE A17LF MMEEE ~500C /
minZ Aifgstel 1 ARERS BAT 9 KRE Ta-
ble 5 % Table 63 2tr},

FHEIN R ERL —79C Y dry ice bathdl &
k¥, 1.5M DMSO ®FHEAANA= 13.2%, 1.2M
ethylene glycol RIFHEMAN A= 6.1%24 1.5M D
MSO RHE#S A7t 7.1% =ske}.

g —196T o REZRMAA BEFEL A8

Table 64 B+ ulgl o] 1.5M DMSO B #
Hell A2 AfERe] 9.8% %925 1.2M ethylene gl-
yeol RIFHEAAN A= 5.4% 54 DMSO2| A5t =

skeh,
3. MERED BEMEON B ErrEO| M

B 2 SRR AbMEsl LRSS H
Bst= Table 7oA ¥ wiel zbo] xR}
0.8~1.0C /min 2 & =7k Zmssel 2%
ulsle] BAE S ¥t

ol Kasai 5 (1982) | rat SZ¥500 mhfsfRsr ol 7
+ BEFKE DMSO RERKAAE LK st
Btk 59% A3, ethylene glycol REE# Sl 7Sl
= 50%2A EEERES A A 31% 2 20%9
Hlghe] A F Fghgoll wFo] vl AL w
et

ohell o] FEell A RAEFKA 4£HFES 2ad DMSO
BRIFHS 72 —79C RHEA AL  EE R
43.9%, ZUEHEERS 13.2% E A ethylene glycol {§
FERS 41.0% 9 6.1%¢l ulsled eFzk ¥otow,
—196C RFE A FFERSE DMSO SEK 2
739 32.5%, ZEFRERNE 9.8% 24 ethylene
glycol RIFHK2] 31.4% % 5.4%0ll wigte] ¥ 4
e Mo Y, HEEEHILMEA ethylene glycol

—925 —



Table 5. Survival of rat 2 —cell embryos frozen to —79C by rapid cooling and thawing.

No. of No. of No. of normal
Cryoprotectant embryos embryos embryos after
frozen recovered thawing (%) *
1.5M DMSO 64 38 5(13.2)
1.2M ethylene 58 33 2(6.1)
glycol

Table 6. Survival of rat 2 —cell embryos frozen to —196C by rapid cooling and thawing.

No. of No. of No. of normal
Cryoprotectant embryos embryos embryos after
frozen recovered thawing (%) *
1.5M DMSO 717 41 4(9.8)
1.2M  ethylene 67 67 37 2 (5.4)
glycol

*Percentage of the number of embryos recovered

Table 7. Comparison of survival of rat 2 —cell embryos frozen-thawed slowly or rapidly in

the medium containing 1.5M DMSO or 1,2M enthylene glycol

Cooling and Final Survival
temperature Cryoprotectant rate
thawing rate ) (%)
Slow —79 1.5M DMSO 43.9(18/41) *
1.2M ethylene 41.0(16.39)
glycol
—196 1.5M DMSO 32.5(12/37)
1.2M ethylene 31.4(11/35)
glycol
Rapid —179 1.5M DMSO 13.2(5/38)
1.2M ethylene 6.1(2/33)
glycol
196 1.5M DMSO 9.8(4/41)
1.2M ethylene 5.4(2/37)
glycol

*Figures in parentheses represents No. of normal embryos per No. of embryos recovered after thawing
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