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Study on programmed cryopreservation of sea perch embryos
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ABSTRACT Programmed freezing of sea perch embryos was studied in this paper. We selected an
effective extender-DS1 by treating closure stage of blastopore in 8 extenders for 10 h. The toxicity tol-
erance of embryos at various stages of development towards the solution containing 10% DMSO was ex-
amined. The result showed that embryos at muscular contraction stage tolerated the higher toxicity of
the cryoprotectant than the others. Equilibration time that embryos were treated in solution A; A,

B, B, was determined and this provided evidence for treating embryos in cryoprotective agents before
cryopreservation. Comparing effects of seeding and no-seeding on cryopreservation and evaluating

effects of different elution methods we found that survival rate of seeding group was higher than that
of no-seeding group and that two-step method Embryos were first placed in 0. 25 mol/L sucrose for
10min and then in sea water was better than one-step method and three-step method. Cryopreservation
of sea perch embryos
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was done with different cooling rates of 0.4 C/min 1.0 C/min 1.2 C/min 1.5 C/min
2.0 C/min respectively. The result showed that 3 embryos survived from 72 embryos at heartbeat
stage that were cryopreservated with cooling rate of 1.5 °C/min and held in liquid nitrogen for 30 min
before thawing the survival rate was 4.2%.
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H, H, H;3 1 50%
30 min 100% 30 min
16 C 2.0 °C/min -12 C -12 °C 5 min 5 min
5 min 1.5 °C/min
-20 °C 5 min 37 C 0.25 mol/L 10 min
1.5
18 C A, 45 min 16 C 2.0 C/min
-7.0 C -7.0C 15 min 1.0 °C/min -11.0 C -11.0 C
1 min 1.0 °C/min -20 C -20 C 37 C
0.25 mol/L 10 min—
0.5 mol/L 5 min—0. 25 mol/L 5 min—
1.6

A, 50% 30 min 100%

20 min 10 ~ 20 Planer
Kryo-360-1.7 16 C 2.0 °C/min -7.0 C
-7.0C 5 min 5 min 0.4 °C/min 1.0°C/min 1.2 °C/min 1.5 C/min 2.0 °C/min

-30~ —-40 C 10 min 30 min -30 C
10 min 37 C 10 min 30 min
1
Table 1~ Cryoprotectants
Al AZ Bl BZ H] H2 H3
10% DMSO 15% DMSO 10% DMSO 20% DMSO 9% PG + 6% Methanol 4% DMSO + 10% PG 7.5% Glycerol +7.5% PG
B, B, DS1 0.5 mol/L DS1 0.25 mol/L
2
2.1
2 DS1 95% 10%
DS3 80% 6 40% DS1
3 1.0% 1.5%
100% 95% 95% 3.0% 90%
=4.0%
3.0% 1.0% ~8.0%

95%
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2 % n=2
Table 2 Mean hatching rates of sea perch embryos in various extenders % n =2
Extender
DSl DS2 DS3 D4 DS5 DS6 DS7 DS8 Control
95 40 80 15 10 10 5 15 85
3
Table 3 Effects of glucose and sucrose of different concentrations on survival rates of sea perch embryos
% Yo
Glucose and sucrose concentration % Samples Indi. Survival embryos Indi. Survival rates %
Glucose 1.0 20 20 100
1.5 20 19 95
3.0 20 18 90
4.0 20 0 0
5.0 20 0 0
6.0 20 0 0
Sucrose 1.0 20 20 100
2.0 20 20 100
4.0 20 19 95
8.0 20 19 95
Control / 20 19 95
2.2
4 90%
70% 65%
4 10 % DMSO 60 min % n=2
Table 4 Mean hatching rates of embryos at various stages treated in 10% DMSO for 60 min % n =2
Item Metaphase of gastula Closure stage of blastopore Muscular contration stage Prehatching  stage
Experiment group 70 65 90 65
Control 87.5 87.5 100 100
2.3
5 A B 90 min A B B
B, 10% DMSO B, 20% DMSO

A, A, B, B, 90 min
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5
Table 5 Hatching rates of embryos treated in different cryoprotectants %
min
Ay A, B, B,
Treatment time min Control
30 100 100 100 90 /
60 90 90 80 75 /
90 80 75 70 0 100
2.4
H, H, H, 80. 00%
75.00% 41.67% 24.44% 17.86% 14.40%
6
6
Table 6  The comparison of effects of seeding and no-seeding for embryos in different cryoprotectants
%
Survival rate %
Storage temperature Treatment H, H,
-20 C Seeding group 75.00 41.67
No-seeding group 57.14 27.27
2.5
7 75%
50%
7
Table 7 The comparison of effects of different elution methods
%
Elution methods Samples Indi. Survival embryos Indi. Survival rate %
One-step method 16 8 50
Two-step method 16 12 75
Three-step method 10 5 50
2.6
1.5 °C/min -30 C
8.89% 30 min 72 3 4.2% 8
8 1.5 C/min
Table 8  Results of cryopreservation 1.5 °C/min
C %
Storage temperature °C Samples Indi. Survival embryos Indi. Survival rate %
-30 45 4 8.9
- 196 72 3 4.2
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1996  Xiang 2002 -7%C
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2002
A, 0.25 mol/L
3.4
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-60 C 1 ~2 C/min -85 C 10 min -196 C
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Zhang 1989
25%
1997 3 Guo 1994
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1.5 °C/min
. 1996. 2 40 ~42
. 2002. 191 71~74
. 1994.
. 1996. 23 6 338 ~342
. 2002. 26 1 85~89
. 1997.3 21 366 ~372
. 1992, 4 413 ~424
. 1991. . 1 44 ~46
. 2002. 26 2 161 ~168
. 1995. Ca’* Mgt K* 5 33 ~38
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. 2001. 6 653 ~656
. 1992. 221 20~24
. 2002.
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