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表 1  玻璃化液组成及解冻温度 

Tab. 1  Component of vitrification solutions and thawing temperature 

 

code 

 

component 

/% vitrification degree /℃ 

thawing temperature  cryopreservation  thawing 

A 30%PG+20%DMF 96.5 67.2 37-40 

B 30%MeOH+20%DMF 72.4 42.8 37-43 

C 30%PG+20% MeOH 65.3 52.6 35-37 

D 30%PG+10% MeOH+10% DMF 78.2 54.5 39-42 

E 30%PG+20%DMSO 61.4 58.3 35-39 

F 30%MeOH+20% DMSO 43.8 41.5 36-40 
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Fig. 1  The varying curve of survival rates of Eriocheir sinen-

sis embryos in different stages in vitrifying solution of code A 
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表 2  中华绒螯蟹各时期胚胎在 A 号玻璃化液中较适平

衡时间 

Tab. 2  The optimal equilibration time of Eriocheir sinensis 

embryos in code A vitrifying solution 

 

stage of embryos 

/min 

optimal  

equilibration time 

/% 

survival rate 

 

cleavage stage 
20−30 13.35−22.15 

 

gastrula stage 
30−40 36.45−42.5 

 

pre-nauplius stage 
40−50 38.55−55 

溞  

protozoea stage 
40−60 42−63.95 
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Fig. 2  Survival rate of Eriocheir sinensis pre-nauplius stage 

embryos in different elution time 

2.3   

3 A 30 

min, –196℃ 40 min , , 

(3.25±1.24)%; A

30 40 50 60 min , –196℃

20 25 35 42 min , , 

(4.3±1.6)% (15.6±3.5)% (9.4±2.8)%

(8.2±3.4)%; A

40 50 60 min, –196℃ 40

48 56 min, (9.3± 

2.5)% (5.6±1.8)% (2.8±2.6)%; 溞

A 40 50 60 min, 

–196℃ 35 45 72 min , 

(11.3±3.6)% (8.9±2.4)% (4.2± 

1.8)%  

 

表 3  中华绒螯蟹胚胎玻璃化冷冻结果 

Tab. 3  Results of vitrificable cryopreservation of Eriocheir sinensis embryos 
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Cryopreservation of Eriocheir sinensis embryos by vitrification 

HUANG Xiaorong, ZHUANG Ping, ZHANG Longzhen, FENG Guangpeng, LIU Jianyi, ZHANG Tao, 

ZHAO Feng 
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Oceanic Fishery Resources Exploitation and Utilization, Shanghai 200090, China 

Abstract: We evaluated the tolerance of Eriocheir sinensis to code A vitrifying solution and vitrification cryopre-
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servation at four stages of embryonic development. Resistance to the vitrifying solution varied during embryonic 

development, being lowest among cleavage stage embryos (2030 min) and highest for pre-nauplius and protozoea 

stage embryos (4060 min). Embryo survival decreased as the equilibration time in code A vitrifying solution in-

creased. The survival of pre-nauplius stage embryos was not different when embryos were equilibrated for 40 min 

in code A vitrifying solution then eluted for 5, 10, 15, or 20 min using 0.25 mol/L sucrose. We measured survival 

of pre-nauplius stage embryos that were equilibrated for 40 min in code A vitrifying solution, frozen for 40 min at 

196℃, then thawed rapidly and eluted for 10 min with sucrose. Eight embryos (9.3±2.5)% survived this process, 

but died on 4 d after undergoing the freeze/thaw treatment.  The experiment was repeated using protozoea stage 

embryos, although each embryo was only frozen for 35 min at 196℃. Seven embryos (11.3±3.6)% survived and 

one embryo hatched on the sixth day post freeze/thaw. This individual died 1 d after hatch. 

Key words: Eriocheir sinensis; embryo; vitrification; cryopreservation 
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Plate   Embryonic development of Eriocheir sinensis after cryopreservation 

A. the second day of pre-nauplius stage embryo after elution. It was equilibrated for 40 min in code A vitrifying sol ution and frozen 

for 40 min in liquid nitrogen; B. the third day of frozen pre-nauplius stage embryo; C. the fourth day of frozen pre-nauplius stage 

embryo; D. the second day of protozoea stage embryo after elution. It was equilibrated for 40 min in ―A‖ vitrifying solution and fr o-

zen for 1h in liquid nitrogen; E. the third day of frozen protozoea stage embryo; F. the fourth day of frozen protozoea stage embryo; G. 

the fifth day of frozen protozoea stage embryo; H. the sixth day of frozen protozoea stage embryo, the tail curved; I. the seventh day  

of frozen protozoea stage embryo, the embryo hatched. 


