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Cryopreservation of Scophthalmus maximus embryos by vitrification

TIAN Yong-sheng, CHEN Song-lin, YU Guo-cai, JI Xiang-shan
( Yellow Sea Fishery Research Institute, Chinese Academy of Fishery Sciences , Qingdao 266071, China)

Abstract: Vitrification solutions were examined for their suitability of cryopreservation of turbot { Scophthalmus maximus ) embryos.
PMP1 gave higher survival rate {75.68% ) than other vitrification solutions and was considered to be suitable for the cryopreservation
of turbot embl&os. The freezing point of the vitrification solutions consisted of PG and MeOH in the proportion of 3:2 was measured
when the vitrification solutions were cryopreserved. It showed that the vitrification solutions with a cryoprotectant concentration of over
41% have no freezing point and the freezing points of vitrification solutions containing 33.33% —40% cryprotectants were between
—-32.4C and -65.4C. The freezing point decreased with the increase of cryoprotectant concentration. The resistance of turbot
embryos at different stages to the cryoprotectants was studied. It was found that the turbot embryos from 4 — 5 pairs somite to tail bud
were mote resistant to cryoprotectants and suitable to vitrify. A live embryo was obtained after cryopreservation in liquid nitrogen for
14h and was hatched out.
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HEH ( Glucose) WL 138 35 L34 , #1 B NaCl KCL.CaCl, - 2H, 0.
MgCl, - 6H,O NaHCO, B il BTt YR .
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FIF B B9 BS2(2.472% NaCl,0.0865% KC1,0. 146 %
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R, B SEE TR A 22.5% PG 1 15% MeOH, F3-43- 70
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0.5,0.7.0.9) {1 FLBIBC I B 5 Pk B 45% My B REALIK
SR JH A VO R 2 6T 2T 40min, 0.125 mol- L™ U
PEVENE 10 min, 3 1EE 7K (16C) 37 — E MR H], LR 48
LN RS
1.4 IHELRKSRIE

FIA] PG:MeOH = 3:2 19 LL {51, 72 Bl i BS2 A L
BT 35% ~ 45% 11 11 B BE 35 40, 47 B A 3 x 100
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Tab.1 Composition and vitrification degree of vitrification solutions

B

BEFEALTREE (%, n = 10)

. R vitrification degree

Lk o T P—
Vs composition PO it e
cryopreservation thawing

PME 22.5%PG+ 15%MeOH+ 7.5% EG 80 10

PMG 22.5%PG+ 15%MeOH +7.5% Gly 100 0

PMD 22.5%PG + 15%MeOH + 7.5% DMSO 60 10

PMP 22.5%PG+15%MeOH + 7.5% PVP 90 40

PMGL 22.5%PG+15%MeCH +7.5% Glucose 90 0

%% 0 8 10% . WATH ST BoR: PM 5 PMPL, 2 2 [0 8 & & 1 % &

H# 2 W I, LA PG:MeOH: PVP = 3:2:0.1(0.3.0.5,
0.7.0.9) BCHI T A YR BE A 45% 35 38 bl PMPL ~ 5 F
MR ZE IR 2R IR, B % PVP R HE R (LI b L A8, AR B
1R 75 % %, PMPL Zb BEIR A B9 TR R B =, N
75.68%. ASINPVP [ PM R iE 3 K 82.10% ., X3 2 455%

(P>0.05),PMP2.3.4 ZAI BB FH LR (P >0.05),
PMP3.4.5 Z I8 EHZF(P>0.05),PM1 5 PM3 4.5
2 BEHEER(P<0.05), PVP HEHE AT & B4k
TR HE PVP [N it A AR IR R B TS 28, — i
PVP 7EBE B AL IR P A N B FE AL 0.88% ~ 2.55% MYl
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FEL PN, PR MG I35 2R AT R R TE 62.27% ~ 75.68%

®2 PMP1-~5 THEAEFIEIGHTEE(n=5)
Tab.2 Survival rate of turbot embryos after
equilibration using PMP1 - 5

IpEg ZH1( %) composition FEFR TG R (%)
1Lk survival rate
VS PG + MeOH + PVP of embryos
PM 27+13+0 82.10 a+3.81
PMPI 26.5+17.64+0.88 75.68+£17.78
PMP2 25.47+16.98+2.55 62,27 +14.29

PMP3 24.55+16.36 +4.09 4417 £ 11.5
PMP4 23.68+15.784+5.53 40.99% +19.83
PMP5 22.88+15.25+6.80 27.33°+11.89
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Tab.3 The super-freezing point and freezing point
determination results of different
concentration vitrification solutions

BEERORE @A) WoR(T) E3RECT)
(%) super-freezing freezing super-freezing
Cv point point degree
41 ~45 - - -
40 -66.4 -65.4 -1.0
39 -54.5 -54.2 -0.3
38 -38.3 —-37.8 -0.5
37 -33.7 -33.5 -0.2
36 -31.9 -31.6 -0.3
35 -33.5 -33.0 -0.5
33.33 -32.7 -32.4 -0.3

E2 BRT 41%H 40% RSB bR ER AZER T
L5 C-min~ ' IR B9 BEARAL , 41 9% 35 38 4k R IR I
TV AY LR, 40 % BRI AL S S IR T B
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Fig.1 The super-freezing point and freezing point
variable curves of different
concentration vitrification solutions
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Fig.2 Freezing curve of 41 % and
40% vitrification solutions

2.3 7[E) A HA i AR BA XTI B L i RO T 52 14

& 3 B3, FIFH PMPL 3T 26T 4 ~ 5 XL IR .16 ~
20 XTI RE BB AR Lo BEAE | o BE AT HR 407 4 22 20,30,
40.50 min, A% 40 3B A E] A9 ZEAC L FRAR B9 IS S BT REAR
ANEE 20 min & HIFEAY BTG ERTE 62.16% ~ 92.84% , 4LFH 50
min &R BEE RTE BRI 1.59% ~24.76% . AERHIE
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Tab.3 The suitability of tutbot embryos in different stages to the vitrification solutions

FARI LIS, 4 ~ 5 X WL JRAE 40 min LA R -4 B HC 1 52 B
F15%5R , 40 min LS W 3 66 ) PR, BEFMRZTE
50 min At L2 B8 ) SR, TS RN 24.76% o L BRIETE
20 min LA P87 IR R L N 78.69% , T A (8] i
30 min JF E MR N RN, HEREL 20 min LAK
A% & 62.16%, 7E 30 ~ 50 min HBERFF 14. 19% ~
16.75% MRS 38 o 7T AU s FS AT 0 O 9 T 32 BB 0 IR 1R o
4~ 5 X AT R B 2R M AR Bl - R AT B AL R AL 38
2.4 KEHERESERESR

FA4IBHT KREMRRE R RER, REFEF 4~57
WL BEF A PMPL -4 30.40,50 min, FEFRE TR 14 b
f#7R . 7£.0.125 mol - L™ BEME AV, 15 ClgAIE TR, 401

50 min WREAA 1B RELTE (BRR-1). B 10 h BEZF
W (ERR-2) , % & 21 h 20800 (ERR-3), B F 28 h il
FECRTBA (B RR-4) , BRI A K, OBV IER . KT 32 h 44 min
LR R A K B AR, RS s LR B
50 h, ik 3 mm(BERR-5)  PRIRL &, TRE R B 28/

20 XF AT Ao PMPL = 43 51745 30.40.,50.60 min, 7&
WRFEH A b, B G R EIERSHH 15.0% ,15.0% .
55.0% .10.0% ; RZFIEAEM A D8 TR 3 h, 58 8RR 43
H50.0% .32.2% .70.0% . 60. 0% ; 4> Bk IRTE & 3 %
18 h, SEEEIRAE S 5K 40.0% .60.0% 41.67% .50.0% ; i1}
TERT TRV B P 27K 10 h, SEBEE S 5N 0. 0%,
50.0% ,53.34% .50.0% o

R4 AEFHREFBULELSER
Tab.4 Vitrification results of turbot embryos

JERRR B 1A 4~ 5 XFPLATHR 15 ~ 20 XL IR B LoBkIR H R A
embryos stage 4 — 5 somites 15 ~ 20 somites tail bud heart beating pre-hatching
R URET) (h)

time in LN2 14 4 3 18 1o
T iy SRR i ) -
I (KL ) . ST (%)
equilibration . survival
. survival embryos/ . uncracked rate
time . time
specimen no.
30 0/10 15.0 50.0 40.0 0.0
40 0/10 15.0 32.2 60.0 50.0
50 1/5 50 55.0 70.0 41.67 53.34
60 10.0 60.0 50.0 50.0
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TR B IR VR AR AR B A T, B BB B M i R R
BB EELRY ., BRI ERFE T3
ki EFSA0 764 B EF 40 9% R F R L T BRI
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PMP1 715 8 2R IR Bl 76 B vl 15 B 75.38% , B T AR
NEELA W2 BR R4S 4, B kL R, K25 BT A2 K5 OB R BR A2
0.96£0.006 mm(n=10) BREEF , EREFEE/LEHE
SR BB [ A RERE FE R R A BB W . BB R
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X F AR B By B I E AR (TR M BT
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FEF 1,2- N FE R B IS L UR BE O 44.% , TE 1 000 IR
JE A 3 BT R 39% 11 & R VR SR & {8 PR AT R IR
YR B FEB N AR SGE 1T N 33.33% ~ 45% (PG +
MeOH ) 3 5 1 vk o BT A2 , 7E 3 FE T 18 7 R LA JHO I8
IR T B T AR Y MR B 41 % , B8 PG BA Bl PR B vk J&F
1%, 40% VLT 0 07 TR 4 B 55 Ak 007 18 R I YR P TE 3 5
PRI AL, , o2 LA PR VR A 1 vk, B B ARIE X
A EESCINIE IR b . WA VR BT % T AR vk R B i T
BT ORI ISR R B Tk TR T
AR T — IR

8 R BA I e R AE BRI TR AR fF P B R A AT
B R, AR TR R SR A o ) o £ 2 S ) eS8 R X B
B R A G Z 8 AR, S R A R L, &
( Lateolabrax japoﬁicu.s‘ YU Bk 5 B o) 3 3 A i AN R AR IR TR
BT 2 e R 0 P ( Paralichthys olivaceus )16 XTI
IR 28 8 24 TV X 5 95 L R R o) A PR ¥4 VR (4 i A7 B 7 B9
PrE R RERHZHEIERD HEE
( Brachjydanio rerio ) 0> Bk IR XF ¥4 M R Y T 32 BB 01
WRHOT L KRBT 4~ 5 ot LT VR X 3 3 Ak I 11 3E ML RE ) B
I RHEMIRR Z ., 7E PMPL F A7 ET B R B 50min.

7 £ ST A AR 1R B9 VR (A7 T BBUAS LT 1O 1) 1R

b BEIE IR FE 18 R MR LR T 4 RLAUTE IR, 3 R R AL
R ELERRAELNT, VRSATRGAF 2 Br b 1R
IRAG 16 KBTE IR, 1RO AL DS ZE A A Ty
T BUIS (1 LG BRI F A 1 5L 00 ] 52 20, VR Bk s ) A 3
BTV IR IR 4 R RALE ARG R & 2 18 ~ 19 XTIl
T (ARG L A SR A Lk B IRk
ZERE BT RA AOVS R AP BT 1 RIS I, I ELOR (kb 5,
B35 50 h, FKAKZE 3 mm,
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L KEEHT 4 ~ 5 XL IER AT PMPL 4 50 min, ZEMEE T IR 14 h i 5 JEFRBE, =605 2. BEITREESR 100, K FZE
RIFIE. 605 3. BN AEEFE 21 b, DBEIE® R(RSEED, x 605 4. RUIRIIWILIESE 28 h, B H EHBRATH . x 605 5. I
LIRS 32 h Admin 1L B, (498 5 TE % BT 5, 5698 50 h RS 3 mm, x40

1. Turbot embryos 4 — 5 somites stage were equilibrated for 50 min in PMP1 and cryopreserved for 14 h in LN2. After thawing, the
embryo survived, x 60; 2. The survival embryo developed to tail-bud after cultivation for 10 h, x 60; 3. The survival embryo’s heart was
normal and the embryo moved after cultivation for 21 h, x 60; 4. The survival embryo developed ©Q pre-hatching after cultivation for 28
h, x60; 5. The survival embryo hatched after cultivation for 32 h 44 min and the morphology was same to the natural fish. The body

length was 3 mm, x 40
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