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Effects of cryoprotectants and sucrose concentrations on the viability of
aggregated mouse embryos frozen rapidly in liquid nitrogen vapour
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Abstract: The effects of ethylene glycol, DMSO and glycerol as cryoprotectants and the
effect of concentrations(0, 0.25, 0.5 and 1.0M) of sucrose in the diluent on the viability of
the aggregated morulae frozen rapidly in liquid nitrogen(LN,) vapour were examined. The
morulae were produced by aggregation of ICR and CBA mice embryos at 8-cell stage.

Before freczing the embryos were equilibrated in 1.5M ecryoprotectants+0. 25M sucrose in
one-step or in 3,0M cryoprotectants+0.25M sucrose in two-steps. The embryos were pipetted
into the freezing medium fraction of 0, 25ml plastic straws, The straws were frozen by directly
transfer into LN, vapour(about lcm above LN,) for 2 minutes, and then plunged into LN,.
After thawing the cryoprotectants were diluted with 0, 0.25, 0.5 or 1. 0M sucrosc solution.

The post-thawed in vitro viability of the aggregated embryos was significantly dependent on
the type and concentration of cryoprotectants in the freezing medium and also on the concen-
tration of sucrose in the diluent. When the aggregated embryos were equilibrated in 1.5M cry-
oprotectants+0. 25M sucrose in one-step and diluted with 0.5M sucrose after thawing, the
survival rate of the embryos was significantly (p<{0. 05) higher in DMSO(62.5%) or ethylene
glycol(52.2%) than in glycerol(33.3%). In the case that the concentration of the cryoprotec-
tants was raised to 3.0M in two-steps, the higher survival rate of the cmbryos was obtained
in ethylene glycol or glycerol than in DMSO followed by diluting them with 0.5 or 1.0M
sucrose after thawing(p<{0.01).
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0.5 % LMz 9@ slHder FARIAE A7
A, AW gl uwiwtzs ugd JEEL
glyceroldl Al & 77 11.1, 28.1, 33.3 ¥ 36.8% =4
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Table 1. The effects of cryoprotectants at 1,5M level and concentration of sucrose in the diluent on the
viability of aggregated and zona-free mouse morulae frozen rapidly in liquid nitrogen vapour

Percentage of embryos developed to blastocyst 48 hours after
_in vitro culture*

;rni,é):y (?s £ Cryoprotectants Sucrose concentration(M) R
0 0.25 0.5 1.0
Aggregated Glycerol 11.1( 3/27) 28.1(9/32) 33.3(9/27)a 36.8(7/19)a
DMSO 23.3( 7/30)c 33.3(7/21) 62.5(15/24)b,d  11.1(2/18)b, c
Ethylene glycol 19.4( 6/3)¢  46.7(14/30)d  52.2(24/46)d  12.9(4/3D)b,c
Zona-free Glycerol 33.3( 8/24)  50.0(10/20) 70. 0(14/20) 43.5(10/23)
DMSO 26.3( 5/19) 38.1( 8/2Dd 50.0( 9/18)d 12.5( 2/16)¢

Ethylene glycol 37.0010/27) 68. 0(17/25)

52.0(13/25)

43. 5(1()/”3)

(No of embryos developed/No of cmbryos cultured)
a,b Different subscripts denote significant differences within column(p<C0. 05).
¢, d : Different subscripts denote significant defferences between rows(p<{0.05).

Table 2. The effects of cryoprotectants at 3.0M level and concentration of sucrose in the diluent on the
viability of aggregated and zona-free mouse morulae frozen rapidly in liquid nitrogen vapour

Percentage of embryos developed to blastocyst 48 hours after
in vitro culture*

;rngl?:y gsf Cryoprotectants Sucrose concentration (M) v
0 0.25 0.5 1.0
Aggregated Glycerol 0.0(0/20)a  27.3( 6/22)b  44.0(11/25)b,d  40.0( 8/20)b,d
DMSO 0.0(0/21) 0.0¢ 0/22) 0.0( 0/20)e 4.8( 1/21)e
Ethylene glycol 0.000/2Da 28.6( 8/28)b 57.1(16/28)¢e,d  45.8(11/24)b,c,d
Zona-free Glycerol 20.0(4/200a  55.9(19/30)b,d 62.9(22/35)b,d  56.7(17/30)b,d
DMSO 10. 0(2/20) 9.5( 2/21)e 4.8( 1/21)e 0.0 0/28)e

Ethylene glycol 13.6(3/22)a  45.8(11/24)b,d 51.9(14/27)b,d

* : (No. of embryos developed/No. of embryos cultured).
a, b, c : Different subscripts denote significant differences between rows(p<{0.01)
d, e : Different subscripts denote significant differences within column(p<0. 001).
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