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Tab.1 Component of vitrification solutions and thawing temperature

B AL TR /% vitrification degree

lie=; 2H % AR IR IEIC
code component Y27 cryopreservation ##% thawing thawing temperature

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 43.8 415 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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Tab. 2 The optimal equilibration time of Eriocheir sinensis
embryos in code A vitrifying solution

B hﬁtﬁﬁi’fj’m'“ %
stage of embryos equilibration time survival rate
UTEAR 20-30 13.35-22.15
cleavage stage . .

H)

Ji i 30-40 36.45-42.5
gastrula stage
PR
(P vt} 41J_14&,ﬂ;ﬁ 40-50 38.55-55
pre-nauplius stage

- 2 o f ke
JE R gh A 40-60 42-63.95
protozoea stage

2.2 ANEIGCHLET B3 ARRE B iE R AR

g rh A SR B IR TG T A IR ARG 7E A S 855
A v 2R T A USF 47 40 min Ji, 0.25 mol/L Ay
TERE BIVERE 5. 10, 15, 20 min Ji5, 1537 M6 %



64 7 B o

420 &

I35 4 (41.446.93)% . (5543.11)% . (5025.94)%7
(4425.37)%, YEME 10 min B IRHA (9 B0 205 25 (18
2)o Bt AR, YRR [ 7E 5~20 min Z (AR
Jif B BT 6 T I 2 Mk 22 5 (P>0.05)

0

Y =\
{1 (=] (=]
T T T

TG #R /% survival rate
[y) 7%
(=) (=]
T T

[=]
T

10 15 20
VeI E]/min elution time
P2 Hr ARG B i T Al A R R TE AN [R) 35 JBE ik 1] R
ERPRRES
Fig. 2 Survival rate of Eriocheir sinensis pre-nauplius stage
embryos in different elution time
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Hh A6 2% 8 45 VR JIG B B Ak v VR DR A2 285 R 4
% 3 in o BRAIRIGTE A S8 ES AL h-E A 30
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Tab. 3 Results of vitrificable cryopreservation of Eriocheir sinensis embryos

. Y - R AR 220 —— : N
stage of equilibration freezing time total percentage of number of alive survival rate /d
embryos time g specimens transparent embryos embryos alive time
IREAR: ] 30 40 45 3.25H.24 0

cleavage stage
JE iz 1 30 20 36 4346 0

gastrula stage 40 25 47 15.643.5 0

50 35 56 9.442.8 0
60 42 38 8.2434 0
BTG 4 A 40 40 86 9325 8
pre-sr;:téglius 50 48 52 5.6+1.8 0 93425 4
60 56 62 2.842.6 0
JERE ARSI A 40 35 62 11.333.6 7
sztgéce’ea 50 45 56 8.942.4 0 11.343.6 7
60 72 43 4248 0
B 24 AN i W G i R TR ] A AT min(BEI R 1-B) ST BRALIRIRAR L, R )5 IRIG

VR, WRRRRE PR FF— 8 LBl B 5, (HR RE
BTG o BITGTT AR IR RETE A S BB ALV -
40 min, —196°C ¥ % 40 min J5 Pedi g%, 711 0.25
mol/L FEREUENE 10 min(FA K45 1), BIRIE A
EhHE 15 KRS, A 8 RGBS, BLE
KON (9.342.5)%, TEmiEE FUEE, iRk & IER
(EIRR 1-A), 5535 2 d 5Bk B, OBk A 56

BB e T MRS o R JE IRIR R IR 96 h G A B 2R
ARG RATIE, OBkIER, IR S, (B A
Jir N BE, BARFEAT K, OP R i G BT (B
I-C).

SRR SR B AR BETE A S 3% 55 1k & S AT 40
min, —196°C &% 35 min Jo R AR 4, 28RN
WK RESR, A 7 RGBS, BUE R (1131
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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

East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of East China Sea and
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°C, then thawed rapidly and eluted for 10 min with sucrose. Eight embryos (9.332.5)% 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°C. Seven embryos (11.343.6)% 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

Corresponding author: ZHUANG Ping. E-mail: pzhuang@online.sh.cn
©
F

G H -

P BRI V)G P AR IR K H
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B3R C. W WAIAIIIE IR VR G 554K, D. JERRA A IR RRTE AS BT AL W D P 7 b FE40min, 7E-196°C 2 ¥R35min), ¥
JBREFRE2R, B BRI AR R IE H3 K, F. IR IR RIS S54%; G JFRRAABIEIRS A IS H5K; H. JFE
RETABIIEIGR G S 6K, RBIFHBE S M, . FERRGAEBIMER B RIG TR, IR H I
Plate I ~ 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 solution 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 fro-

zen for 1hin 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.
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