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Cryopreservation of the sea perch ( L ateolabrax japonicus) embryos by vitrif ication *
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Abstract  To improve cryopreservtion of sea perch (L ateolabrax japonicus) embryos, we sdected five vitrification solu-
tions that could vitrify condstently. The cryoprotectants concentration in thefive vitrification ol utions were low to reduce
toxicity. The vitrification probability of the five olutions was 48. 1 % - 100 % during freezing and 44. 4 %- 63. 0 % dur-
ing thawing at 35- 43  water bath, repectivdy. V32 was more stable during thawing than the other four vitrification
lutions and was used to cryopreserve sea perch embryosin the experiment. The durable time of sea perch neurula stage,
20-pair- mustle stage, tail-bud stage, heart-beating stage and prehatching stagein V SD2 was compared and the most suit-
able stage to cryopreserve by vitrification was sglected. We found that the neurula stage sustained the least timein V SD2
and the heart-beating stage was the most suitable stage to cryopreserve by vitrification. The pre-hatching stage was d
feadble to cryopreserve by vitrification. The efect of different dution timesin 0.5 mol/L sucrose was compared and du-
tionfor 10 - 20minin 0.5 mol/ L sucrose wasfound to be eficient. We used V SD2 as vitrification ol ution to cryopreserve
(- 196 ) s=aperch embryosof different stages and got 2. 1% - 27. 9 % trangparent embryos ater thawing. Further-
more, two frozen-thawed embryos at heart-beating survived 42 - 50 h &ter thawing. Another frozen-thawed embryo at
pre-hatching stage hatched [ Acta Zoologica Sinica 49 (6) : 843 - 850, 2003].
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Table 1 Vitrification solutions
’ ’ Va2 and thawing temperatures ( n =27)
(%)
Vitrification degree Trgaw?ng
1.5 Code Component temperature
VD2 20 30 Cryopreservation Thawing
VSB16 20 %PG+ 30 %EG 96.3 55. 6 38 40
min, (15.5 ) 0.5 mol/L
V/SC3 25 %PG+ 25 %MeOH 48.1 48.1 35 36
2ml 5 10 15 20 25 min,
VD2 30 %PG+ 20 %MeOH 77.8 63.0 37 43
2m3 . ’ VSD10 30 %PG+ 20 %DM F 59.3 59.3 39 40
Le ' VD14 30 %PG+ 20 %EG 100. 0 44. 4 35 37
2.2 VD2
4 VD2 ,
, 2501, VD2
, - 20 10 min, 1 ,
) ; VD2 , ,
; 38 » 0.5 mol/L 2 ml 20 min, 8.5%, 40 min
10 min, 1 min 2ml
3 1h, 20 VD2 20
30 40 50 min, 83.3%
: 15 17 V2, 40.0% 17.9% 10.63 %, VD2
1.7 16 VP2
20 min 38.3%, 20
) ; 20
, (P
>0.05) , (P<0.05) VD2 20
2 30 40 50 min, 93.8%
42.1% 47.5% 10.63%
2.1 VD2 20 30 40
, 50 60 70 min, 95.8 %
5 ) 84.1% 73.3% 61.2% 8.44% 1.75%,
1 1 VD2
, , 50 min 50. 57 %
48.1% 100 %, 35 43 20 min
44. 4% VD2 20 30
63.0% VD2 77.8%, 40 50 60 70 min, 89.5%
63.0 % 77.8% 71.6% 30.2% 9.5%,
) , 70 min
V8B16 38 40 , VD2 ( ) VD2
37 43 5 10 min,
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Fig.1 The varying curve of mean survival rates of sea perch embryos in different stages in VD2

VD2 )
) VD2

VD2 )

2 VD2
Table 2 The optimal equilibration time of sea perch embryos
in different stages in VD2

(min)
. - . (%)
Optima equilibration .
Stage of embryos ) Survivd rate
time
(Neurula) <20 <8.5
20
. 30 40 40.0 17.9
(20 pairsof musdle stage)
. 30 40 42.1 37.5
(Tail-bud stage)
. 40 50 73.3 61.2
(Heart-beating stage)
} 40 50 71.6 30.2
(Pre-hatching stage)
2.3
20 VvV SD2 30 min,
0.5 mol/L 5 10 15 20 25 min ,
55.7% 64.9% 70.9%
65.9% 29.5%, 15 min
( 2 : 25 min 5

min 10 min 15 min 20 min ,
(P<0.05) 5 20 min

(P>0.05)
90 a a

80 a a
70 I %
60 r

50
40 b
30 1
20
10
0 ! ! .
5 10 15 20 25

YEJ I ] (Washing time)(min)

JIE# (Suvival rate)(%)

2 20
Fig.2 Survival rate of sea perch 20 pairs of muscle
gtage in different elution time
(Different lettersindicate dgnificant dif-
ference, OneWay ANOVA , LD tet, P<0.05)

2.4

VD2 30 min,
- 196 60 min 6.77 % (
3; 20 VD2 20 30 40 50
min, - 196 22 30 28 34 mn

100 %,

2.1% 19.5% 13.2%
13. 1 %; VD2 30 40 50
min - 196 47 49 49 h,

100% 97.98% 100 %,
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Table 3 Results of vitrificable cryopreservation of sea perch embryos
(min) (min) (%) (%)
Stage of Equilibrait Freezing Totd Per(?entage Percentage of Numbers of ) (%) L _
embryos on time time esimens of intact trangarent dive embryos Survivd rate  Alive time
embryos embryos
(Neurda) 30 60 67 6.77
20 20 22 45 100 2.1
(20 pairsof 30 30 40 100 19.5
muscle stage)
40 28 44 100 13.2
50 34 62 100 13.1
30 2820 60 100 5
(Tail-bud stage) 40 2940 149 97.98 6.04
50 2940 162 100 13.6
30 29 17 91.7 11.8 1 5.88 50
( Heart-beating 40 58 47 84.8 8.5 1 2.13 42
o) 50 32 41 87.8 27.9
40 50 47 82.2
(Pre-hatching 50 51 50 88.6
stage)
60 61 39 100
70 50 21 90.5 1 4.76 59
5.0% 6.04% 13.6 %; VD2
30 40 50 min, - 196 29 58 32 1, 2- ( , 1994)
min, 91.7% 84.8%
87.8 %, 11.8% 8.5% 27.9% , 80 30% 60%
VD2 30 40 min 1 ( , ,
H30 H40) , 5.88 %
2.13% , H30 , ,
H40 ( . A, B), ,
H30 H40 30 h , VD2 37 43
( : C, D), , : ,
' , H40 42 h ,
, H30 42 h 2.13% 5.88%
) ; , 3.2 VD2
, 50 h
V D2 40 50 60
70 min, - 196 50 51 61 50 min, ,
82.2% 88.6% 100 % (Robertson et al. , 1988) , ( Ctenopharyngo
90.5% VSD2 70 min 1 ( don idellus) DM SO
P70, B, 4.76 %, , , ,
49 h ( P DM SO (
3 , 1992) | (Brachydanio rerio)
3.1 (Zhang et al. , 1995)
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14 18 , 80 h

VD2

VD2 ,
, 20

3.3

0.5 mol/L 5 25 min
, 15 min
, 10 20 min
3.4
VD2
20

2.1% 27.9% )

42 59 h

, 37 42
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(Explanation of Plate)

(Pate )
, (H30: the survived
heart beating stage ater eution. It was equilibrated for 30 minin VSD2 and frozen for 29 mininliquid nitrogen. The surface of the heart beating

A. H30: VD2 30 mn, - 196 29 min

stage was coarser than that of the natura embryo) x 60

B. H40: VD2 40 min, - 196 58 min , (H40: the survived heart beating
gtage dter eution. It was equilibrated for 40 minin VSD2 and frozen for 58 minin liquid nitrogen. The tail of embryo swelled) %X 60

C. H30: 30h , 50 h , (H30: the hatched heart beating stage &ter culturefor 30 h.
It died ater culturefor 50 h and was not sgnificantly different from natura embryos) x 60

D. H40: 30 h , 42 h (H40: the hatching stage ater culture for 30 h. It died &ter culture for 42 h) x 60

E. H70: VD2 70 min, - 196 50 mn (H70: the survived pre-hatching stage ater eu-

tion. It was equilibrated for 70 minin VSD2 and frozen for 50 minin liquid nitrogen) % 60
F. H70: s 59 h, (H70: hatched fry. It survived for 59 h and the tail curled) x 60
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