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(1. B PR TT B SOBA P BT 0T, AL HREP LR AT RS0 AT APHSR S LR -8 266071, 2, Litas

K, ¥ 200090; 3. FEHEFERS, WK F 5 266003)

WE: EOREROARRED, FERENGRHB ARG, A Ris 2R FER. R BRI S HA
B BUE N BT Y BT 6 (Paralichthys olivaceus) JE 1, LLSEHL S 67 I 36 O BB AAIRIRA R R FF . PR, B S50
PLIAE R TR EAT T8 I T M B B R BRI HEF Y 2 B (EG) VH Il (Gly) . —HET# (DMSO) . F B
(MeOH) 1,2 § —E£ (PG) . PM21(PG : MeOH=2: 1) : IR E MM MER M EHAT TiFE. XRERETR EH
600 pL (1 pL=10"°mL) Fiik3 PM21 5. F 5P 0.0 BRI A 1% R 2 2 | TR IF ML (P<0.05), BiE TR (64.04+
2.05) Yos XF BN BE IS L5 O B R 1) DR S vk SR A BEAT TR, RULCR IR R EAE SRS RE R R T AP T
1£7, 3 B e T PR A B A (P<0.05) , FLRTEF A (44.2417.88) %. #5RRM, 74T 600 pL 35% PM21 &5
BB AR INEBE A, P 10 min, SRS HEAT BEIRALA R IRIT BUIS T 68.2%~79.4% & ARG, B8 4 oF BF AR Ao fe 4t
ARIF RS o U W OO S 7 VA AT L S Th M BTV TR S N ST SR A , L0 o 8 VR JiE B v U TV ity 1 S 48 M O T R AR

BHEFER. [ REKPREE, 2008, 15(5) : 866 872]

KBRS 6 BEBS: BROE T A AR ET
RESHES: S91 ZERFRIAAD: A

IR VAR DR A B ARTE A F0/N BUSE IR SL B
BRI AT E ORI IR AAAROR, AT
RN, XA B BN FIK S I 2 A0
BEAR M5 1 A0 T 37 0K, B BRI T L AR R K B
B3 MR B & A R U, Y S 1
JA G AT s A 02 I A LA T R B
KR 2 ERE, B PER A A AR R SE SR
2 BB DL iR R 2 AT R R (AR IR AR
PRIFE . DR1RG, 3R (%) 7 325 08 e (R IR I o) 4 5 1) A
TN, SR PR ARG R 1 R R BB,

HAT7E S 2R M I ve R 0- A b, IR 2 1 7
SEBER AL A RIE . BRRAMRS ) B R Bl (A
EGI N BRI IR, 2 S5 Wi Tk
R AR R LR T L8 p 8 1 Chen
g WOV k2B (Paralichthys olivaceus) W IR 3% 351k,
A BT AT TR ARG IR AN, 85 T P8
A IR AR, 2 KRB AR E S F IR G,
It . AT E A TE AT B A R,

U ts HHA: 2007-10-10; f£iT HEH: 2008-01-11.

XEHS: 1005 8737-(2008)05 0866 07
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BT R, b T BRSSO IR UM R E M 21X
e R RO VR A ) B N VR B P S TR R ) B, A S
56K BAGE S s PLA R BB N (BLF
TR PR RIS ) .

SR SHETF AN TR E TR, B 5 I
AW T LB o8t St (Brachydanio rerio) Ul
R AR R VR GURAE M0 Janik &5 T # 4R
A5 67 v 1 B BE 5 A iR AR AR TR AT, LS Beirdo
2k U ek 42 S (Sparus aurata) FERGA HRAETEF
1 3 A48 . Robles 25 " B 7 B4 i
HAE AR R (Scophthalmus maximus) FE i ™9
AT IRIR A

AL W B SRR B AN S & o
WR R A, 6 B G ¥4 R I R R — R A0 R AT O
16, DUBAA A SE PR IR VA VR R A7 S A0 LB i 4
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PRIl Bk
1 #MRETE

1.1 BEBA

SIEE6 AT FH 27 6 B0 iR B LD R 48 WA T B K PR
AR $E . I O, 2 675K f 5 R
N B2, K P 7K SR OV S 52 K O, 32 K ORI R
JE T 14 CIEREEFAE D R 5, FR R BK 2
REREFEE. MR ERIH B (RF RO
) IR AT SES
1.2 iRXF

S I LA NaCl, KCI. CaCl,2H,0 MgCl,6H,0.
NaHCO, At #1119 BS,"” Sk Fe bl SE 6 i H
BIEMPEN 1,2- W2l (PG) . H ¥ (MeOH) W
H B =kt THB A B (Sucrose) » —
FHH (DMSO)  H il (Gly) WA b4 TAY T
FEHRAH; 428 (EG) WHFEHER Lt
ZEY TIEER A .
1.3 BRGEESE

S Sl Eppendorf 23 7 77 i, VE 5 B3
£ H PC-10 $z X ( H A& Narashige A5 ) HATH
il P22 SR T L, 55 L TR BB . TEGTR,
R G BN (R I BA B S R /N o0 RN B 1 1 B
JU T8 P, A FL A T Py 2 R H RS, A D
BOKE KR EIAG . B HIZ5RIR O E R sh ik
0, A B BRI B RR AN RIS . R R
VEAE ARG T HEAT
1.4 REFUEFIXT SR ZFH AR M50

L BS, 4 % fih ¥, #% PG. EG. MeOH. Gly-.
DMSO 1 PM21 (PG : MeOH=2 : 1, V/V)6 ¥ & i&
PE BT TG 1 R AR B 4 B R 35% (V1Y) 1)
W 4 I & 400 pL (1 pL=10 ° mL) 35% PG.
MeOH. EG. DMSO. Gly. PM21 % 7 ¥ & 3 1 51 &
e, EFRLEST 10~15 Bio KRvEgt s i IR IR 25 B
35% PG, MeOH. EG. DMSO. Gly. PM21 % #-F
5 10 min, F 0.125 mol/L FEHE A M LEAE 10 min, &
JE AT B /KT 16 CHEEEFRFEPEFR, 12h )5
ek & FPHUR AL S IR AG 0 BOE (RO B 2
/B ONE ), G AL S R i i R K B R, TR
TR R (AR T/ S IR S ) o TS BS, 4b
JTR] S I %) Bt 2 A 22 A1 A ) L
1.5 AN S5 =3 5F 60 Bk B BRRA AL 8 ZE MOS0

43 5 B 35% PM21 200 pL.400 pL.600 pL.

800 pL+1 000 pL 2= 7 .00 Bk HA IR G 45 Ly
10~15 H, 5 9 53 3 09 I8 BB 7F 35% PM21 A1 >F 1
10 min, H 0.125 mol/L FEHEBEMNL 10 min, 285 IO
LMK T 16 ClHIREEFRAE PR, 12 h 540l it
01 B 26, R AR A0 J5 P i I kil K i R . 1
51 BS, Ab3R[R] A AR 1 R 28R A 6 T
1.6 HHEFHFEXFERE 4% E B R RE
g b A

7 4t 600 pL 35% PM21 %= 7F fif J2 2F 3. 400 Bk
SARE G, B HEVE B 10~15 Bi. A5 0E 5 i 9 1R i 78
35% PM21 F-F45 10 min, ] 0.125 mol/L FEAEVE
10 min, 28 f5 I TR K T 16 CHER SR 5
7%, 12 hJE vt IRHA I B0 22, AR AL 5 B e i
PR KEE TR, RS BS, Ab 3[R I IR G G s 2 AR
PSRRI
1.7 AN G AR 5F 80 Bk BA R R AL i ZE RN

TF 6 5 e Ab Ko N 3 B O R RN O B R LB, i
BEVE S AL Ay« B O g R (R BRI B S B . S
5% 7, 4 600 pL 35% PM21 43 B 1 56 % 0 i 5 o
HIS R O, RS ¢ T T (R
P — ) FEXT . BEHEES 10~15 K.
BV B B BE R 7E 35% PM21 A SF %7 10 min, 48
JALL2 C /s B FEZE 20 °C, P45 5 min Ji,
0.125 mol/L FEFEF YL 10 min, IEHE N T W
Kep T 16 ClEEREFRAE T REFE, 12 h 54l b5
FER i B RS 2, WS I O 4 S PR OB £ I iR i K B R
FHES BS, 435 [R] HA A5 1R BGTE 28 4 4 ) e
1.8  FFEL0BREAREBR BT AT SRR L
BHERTF

7 44 600 pL 35% PM21 %= F fif .0 Bk 39 IR iR
G FE N, S HEVE S 10~15 B, S5 9 5 IR G 78
35% PM21 H5F45 10 min, R 52 NFEE, S R EE
B 1~2 B0, RSN AT, IAT YA IR AT
Lh JG T 37 C/RKIBRHRENR, -/ 0.125 mol/L FEHE
FEGERE 10 min, JOAE SR IK, WEE .
1.9 #iEsbiE

) FH O 22 11 AT B4 SPSS AT BRI & Y
Z 5T (one-way ANOVA) , &5 B DLISF ¥ {E + vt
% (X£SD) Fon. ANFEAEALRF) 5/ B )
FEVETEAT 2 WL FF DU B R d R 7R Bl ARl
BRI ZER &I, [ — Rt BEAH R R
INERAEZE (P>0.05), FRARIEREREE
(P<0.05) .
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868 FOE K PR R A B15%
2 HRS54HH P 600 pL 28 G ERESFE (K 2) .
2.1 TREFUEFIRS SFERE ZF HARE RS A 78 SR AN 4L 1201 .
egsa A1 o 1007 ab .
7E 4y 5 A 35% (V) ) PG, MeOH. EG- i;\‘i“ sof .
DMSO. Gly #1 PM 21 6 F 4 1% 7 % F #F )2 3 31 =z 60r
B g BE4T B0 8 5. 15 2 IR IR B S 22 4 5l g4 or d d
K (43.934+8.17)%. (40.21+3.47)%. (10.37+ 201 H 5
5.79) % (29.3541.06)%. (12.788.94)%. (65.46 00 200 600 800 1000

+3.79)%. 4 BRI, FEPE TR E o i &
h 35% BF, T PM21 5 8RR AR I B 22 R0 4L,
e, ATHUEESHELTEE ER (P>0.05) -
R 35% [ PM21 4 F BF FE 2F B IR i 10 8 1 8
fi%: 5 35% £ PG, MeOH HI DMSO J5, It I 1
HOE R, 58 PM21 EHIHGE R G L E = R
(P<0.05) . 51 f KHE BG, 1141 5 IR G B &
B, A (10.37£5.78) %, LR R AR, h (16.67
+16.67) % 35% B FPHUIRAE S G 0 F 61 2 2
HA A A 1 E 1 K F MK P EGL Gly DMSO,
MeOH.PG.PM21 (K 1) .

120 - [0 A& Survival rate
J2{k % Hatching rate
a ab

S a
=8
22 R0 ?
z5 f
M 00 ;
o
wg |
T4
EIVS; 20 g
PG MeOH EG DMSO Gly PM21 XM
Control

P Cryoprotectants
| o % R 2 SR iR i AT 400 pL 35% (V/V) W AS R4 45
IS ¥ EiE AL (n=3)
FAEFHRREREE (P<0.05).
Fig.1 Survival and hatching rate of Paralichthyo olivaceus
embryos at heart beating stage injected with 400 pL
different 35% (V/V) cryoprotectants (n=3)

Different letters indicate significant difference (P<0.05).
2.2 AEEETFEPM21% ZF 80 BY EABRRA B iE 2

T AN R B 35% PM21 28 4 0 Bk 30 iE i
S » IR R 2 0 5 v G 2 A B T PR A . R g
I E 600 pL BT, I HG i A (64.0412.05) %;
A B 3G 2 800 pL B, i BE ok (26.50+
2.27) %, 55 600 pL 41 Hhi% B2 % (P<0.05),

Control
HLRANES =/pL
Injection volumes of cryoprotectants

2 R AR E ST G SO BORAR IR BIE A (n=3)
AEFERTEREE (P<0.05).
Fig.2 Survival rate of Paralichthyo olivaceus embryos at
heart beating stage with different injection volumes of
cryoprotectants (n=3)

Different letters indicate significant difference (P<0.05).

2.3 HHEPM2UERFIEX A E 4 & B HA F 62AERR
REERMm

FRHG & B I AN, a0 PM21 T 32 70
WA SER RN, 7S 600 pL 35% (V/V) PM21
J& 5 /U B A IR R s 2200 (64.0442.05) %, 2 3
BT R (4538+£2.91) % (P<0.05) , 13 IH /L Bk 1
JE HUBGE BT RIS A R IR AR R 8 (B 3) .

120
a
100 T
<o 80fF
M E b
s =
¢ E 60 c
&5 r
= o401
201
O 1 1 ]
=2 LBk oLt
Tail bud Heart beating Control

M Me & 7 Wi Stage of embryo development
3 VESAR IR E PM21 F1E RS AR R E AT IR
JEMBTEE (n=3)
AEFERTEREE (P<0.05).
Fig.3 Survival rate of Paralichthyo olivaceus embryos
at different development stage with same injection
volumes of cryoprotectants PM21 (n=3)

Different letters indicate significant difference (P<0.05).
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2.4 AREEEFERIRT SR 8RO BRHABR A AL TR A B2
i

) FH o 6 R S 6 S A A T R A
SHERA AR IE AT 10 min J5, #4720 CHRIE AL
B, [N S “ AP P Ak fh b, R LR 3 B8 e 4
ZH AR O R R, Ay (44.2447.88) %; “ FiBF
Bk 2, N (37.26£2.02) %, B E L REER
(P>0.05) o B 26 d5z {HK 00 2 F [ B 5 20 A A i
H (16.30%3.53)%, 517 2 Mok E R E =R
(P<0.05) (FE 4). WHHEHPERZINHES, IR
3 P I TS 52 P 38 58 0475 7000 JVR i b 280 7 £ 4 1
FH B B, TV S 2 FEE TR 50 ez 70 0T A i 3 )
PAER B ZE

120

100 —T

- b
b
401
C
[ ]

2]
(=
T

MRS Sk 5 %%
Survival rate
(=)
=]

YR MEWEE P TENE
Yolk sac  Membrane  Five-step Control
space

HEHEA. Injection sites
Bl 4 0 RIVE S8R A 0 ¥ 15 J5 2 BT IR i BT 28 B2 (n=3)
AEFERTEREE (P<0.05).
Fig4 Effect of different injection sites on survival rate of
Paralichthyo olivaceus embryos after cooling (n=3)

Different letters indicate significant difference (P<0.05).

2.5 FEROBEARRRE BRUTEPUATI BB NS
HRTFHIRR

A 5 R A7 1Y F B 0 B IR AR RF VR Ve
Ja, BB R L% =I5 92.64%~95.33%, FF L T
68.2%~79.4% HIEWA MG, MG FIE %2 0.5~1h 5~
UL, A, RARIBSTE MG . (B GG I AG se 2
R, AR e 32BN T “ B HRE”.
B TR, O TCA 4, O B RS A SE I, DN oAb
e WMMESMETCH (BRI o FEA SR FES, 5
TE S W A0 A A, B P E YRR A 1 T e
AR RIPET

3 g

BEMIRA G IR — DRGSR, L s
AR & 6 B HA 0 e 45 IR TR AL IR ) 3k T U v
(R R T AR RO T R IR A . IR BB ROR
IR — 5 A5 AN IR REL A0 2 06 i 1o B e 464
1o SRR A DR A ) 2 O R, G B R0 L
NGNS P, S 0 AR 3 ) SR 0 RO AR A
BRPED » WO R BOR IR T (SR AB IR 4

TR 0T CA MR R, B R — ik
PRI AR AR O ERAR 73 1 ASHI ST th A
T gk A S R AR I B kB VR I R 4
PEAR L B O AP, a0 R 5 7 06 24, JL T A IR iR AN
PR IR E . (E R T R R N, MG RO
ZEAMTE N BB R AN AE 0 R R OR B TR B A
SR RGP SR . FIRE, Robles %5 M BT
R R B R 2R BRI G AT A S B A, A
FROE T . {8 Beirdo 25 14 4 LR 4
B G AT SRR S BRI S, W AL R R 2R
AL 2= 0 B K, XA R S S FEH K. A
SECG A0 I 6y S 0 B A R R G , 73 600 pL k3
R A, B AR T IR R SR 1 2 98 PR, S RETR
Do R A B B 1R

IR B 6 st B 6T U i R R VA R R A 1
B R . 7E W P AR, 6 i K 35 BT
Sk 15, B ZF U A IR HREE & AT A R R A U,
Robles 25 ") i K 35 6 1A i BEAT 20000 S H 05 R
M, R R MRS . Beirdo 25 MY %) 423k 64
IV 6 R AT A i S s A, A R R R
M. MiXt#S ( Lateolabrax japonicus) St , OBk
JIf i A B AT AR AR A B EA SR,
OV S R IR G T A REAT 07 B 7 Y GO B 2 2 AR
TRZFW, 5“1 PHE” B RGRAR. FiF
SFF T A I, 2 Lok A A i O 62 L JRE 2 1A A )
T, b HETE (0 Bk AV i B LG 2 2R A BN IR 22 )
HBZE MW F MR B2, 75 “ P Pk
o LBk AR R S BRI T B AR B LR A
{6, BT LI AR TT B2 2 2 A VR i 1ty 28 v Tk
IR EIIR R 2 — o FEICEEE b, PR e B T 4
2G9S, TN RS AR A . T
SR A 52 038885, Bt LGBk A A G g 22 2
Ea TR, XA E R AN R FW ] RS
R 2 FAg ok P
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870 O K R

B15%

Janik 5 1% 78 060 BT 5 g B 0 S BUUR RN &
L B G % DMSO 1 PG £ 1R & 1 i 52 ¥, (2
PG %t & i i 8 1 22 /N T DMSO, DMSO ANi& &
YE RS P57, {H Beirdo 25 M 78 % 4 3k
IR R BEAT A0 S BRI AT R I EG (5 mol/L)
MeOH (5 mol/L) FI DMSO (5 mol/L) *} it & f &
PETC W3 7 o ETE A SEEG o o6 R A I G o
5t 35% (V/V) PG. MeOH. EG. DMSO. Gly. PM21
400 pL, 3 H & AT 6 R 1 et 28 RO AY, 22 7 1 35
M, FLAR RS PM21 S5 IR S R AL R
39 (65.46£3.79)% F1 (82.84410.83) %, k¥
—VE5F PG F1 MeOH R4 . 3X 5 Chen 25 M %
e Oty St g R — B, ISR & LR R IR R
M EE N T R —Pus .

TE M HR VA R DR A7 T, BUOR A EE 6 A R AL 31 R4
1B, b 25 RE 8 PRI 37 B AR &AL . BT
FEAR SIS AE A R I, R S B Skl ) R iR A7
ZERRAR, P DA S 45 O A 5 O () [ 0 B o E 2
ANERALREAT T, TwE KRR . g5 R R,
WRGESETE 20 CHF S IR T« A
SEREET, AN, B R IV TR A PR AR S AR
BIERNMAR &AL, A — 2. S04
AL, Robles 25 " 70 %t KSE0E IR B E LG R A
JEIREIFEREABALHAMA . Janik 25 1
T 0T BE 5y i VR 0 EAT 5 s 6 P 0] R R R I
AR A TR D .

S48 07 B A AR S Bk B i
TS, i BB BASE B TE R Wi FR (KT
0 S JiR VA TR R, I — B O AT T 2R, OF
HAEAIE MR AL, RE R REA RO T
ERRIERTS Y M be B Y e e T
IX—IG, 7] DA B A TE 1 2RI R v 1R
TRAE R — MEAR IR R T

B Xk

(1] Z=:RL, BRE U1, 5 RSB EAERES HR
FERFFE (1], K54 .2002,26(3) : 213-218.

[2] Wallace R A, Selman K. Ultrastructural aspects of oogenesis
and oocyte growth in fish and amphibians [J]. J Electron
Microsc Technol, 1990, 16: 175-201.

[3] ZhangTT, Rawson D M. Permeability of dechorionated one-cell

and six-somite stage zebrafish ( Brachydanio rerio) embryos to

[4]

[6]

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

water and methanol [J]. Cryobiology, 1998,37 (1): 13-21.
Hagedorn M, Kleinhans F W, Artemov D. Characterization of
a major permeability barrier in the zebrafish embryo [J] . Biol
Reprod, 1998,59: 1 240-1 250.

Cabrita E, Chereguini O, Luna M, et al. Effect of different
treatments on the chorion permeability to DMSO of turbot
embryos (Scophthalamus maximus) [J]. Aquaculture,2003,
221: 593-604.

WA, XI5E = . A GRANIE AV R IR AP B U R (U], MK
Ak, 1991,29 (1) : 44-46.

B, NES, BRE S EHEAE EEE IR R E R
B (1] %Ki, 1996, 26 (5) : 7-10.

B K P, R AR R, P2 22 2, 45 85 4 IR TG R SR A0 Ve TR AR AR
[7]. Zh#5 53R, 2003, 49 (6) : 843-850.

Roles V, Cabrita E, Real M, et al. Vitrification of turbot
embryos preliminary assays [J]. Cryobiology,2003,47: 30-39.
Chen S L, Tian Y S. Cryopreservation of flounder (Paralichtlys
olivaceus) embryos by vitrification[J].Theriogenology, 2005,
63:1207-1219.

Liu X H, Zhang T T, Rawson D M. The effect of partial
removal of yolk on the chilling sensitivity of zebrafish (Danio
rerio) embryos [J]. Cryobiology, 1999, 39: 236-242.

Liu X H, Zhang T T, Rawson D M. Effect of chilling rate and
partial removal of yolk on the chilling injury in zebrafish (Danio
rerio) embryos[J].Theriogenology, 2001, 55: 1 719~1 731.
Janik M, Kleinhans F W, Hagedorn M. Overcoming a
permeability barrier by microinjecting cryoprotectants into
zebrafish embryos (Brachydanio rerio) [J].Cryobiology 2000,
41:25-34.

Beirdo J, Robles V, Herrdez M P, et al. Cryoprotectant
microinjection toxicity and chilling sensitivity in gilthead
seabream (Sparus aurata) embryolJ]. Aquaculture,2006,
261: 897-903.

Robles V, Cabrita E, Herrdez M P. Microinjection of the
antifreeze protein type I (AFP Il ) in turbot embryos [J].
Cryobiology, 2004,49: 317-318.

AR BRARHR, = 22 . 87 ARFR BEr A /4 R BRI 9T L.
EHARER, 2005, 15(3): 105-110.

A . =il K & BB BRI IR IR AP BT 5T (D] BRI
Hrh R KA, 2004 £ 1-141.

B AR B DR RA R, P 22 2 K 22 6 R B B B AL T WA 5T (0.
E KRN, 2004, 11 (2) : 166 169.

TR, BRAA AR, FLIR IR, 55 . 85 ARG AR AL VA VR R AR I

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

54 TGS FIH B RO AR R R A T 8 AR 871

7 ] KT, 2004, 25 (1)« 1-7. fRAZR R [T]. S 524, 2005, 51(2) : 320-326.
[20] A, BRAARK, TSR, 5 . JURMP B8 30 27 B B B A0 V8 VR

Cryopreservation of flounder (Paralichthys olivaceus) embryos using microinjection

DING Hao"?, TIAN Yong-sheng', WU Peng-fei'*, LIU Yang', CHEN Song-lin'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2.Shanghai Ocean
University, Shanghai 200090, China; 3.0cean University of China, Qingdao 266003, China)

Abstract: Cryopreservation of fish embryos requires an optimal distribution of cryoprotectants inside all
embryo compartments. Traditional techniques for the permeation of cryoprotectants have failed to protect all
embryo compartments, especially the yolk sac which has been considered the principal point of embryo chilling
sensitivity. In the present study, microinjection was used to make cryoprotectants penetrate into the yolk sac of
flounder (Paralichthys olivaceus) embryos. Several factors relating to cryopreservation of flounder embryos with
microinjection were investigated which were cryoprotectants, stages of embryo developement, injection volumes
of cryoprotectants and injection sites. The toxicity sequence of cryoprotectants were got from high to low as
follows: Ethylene glycol (EG) » Gly, DMSO. methanol (MeOH) , 1, 3-propanediol (PG) , PM21 (PG :MeOH=2:1).
To test the effects of developmental stage of embryos and volumes of cryoprotectant injection, embryos at tail bud
and heart beating stage were injected with different volumes of cryoprotectants. After microinjecting with 600 pL
35% PM21 to embryos, survival rate of embryos at heart beating stage is (64.04£2.05) %, obviously higher than
that of embryos at tail bud stage (P<0.05) . Through the choice of injection sites which are intermembranous space
and yolk sac, the results indicate that the optimal injection site is yolk sac, with significant higher survival rate
of (44.24+7.88) % compared with intermembranous space injection group (P<0.05) .The results show that this
method can provide a sufficient protection for the embryos by injecting 600 pL 35% PM21 into the yolk sac of
flounder embryos at heart beating stage before vitrifying. With this method 68.2% 79.4% transparent embryos
were got. Although after thaw the embryos didn’ t survive because of limited time and embryo quality, it is still
testified that microinjection allowed delivery of high concentrations of cryoprotectants into yolk sac without
deleterious effects on the embryo intactness. This study explored a new possible way in fish embryos cryoproserv
ation. [ Journal of Fishery Sciences of China, 2008, 15 (5) : 866-872]

Key words: Paralichthys olivaceus; embryos; microinjection; vitrification; cryoproservation
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DING Hao et al: Cryopreservation of flounder (Paralichthys olivaceus) embryos using microinjection

Bk 1

a JES RGO BRI (HFRIT IR A A KA B IR ), X505 b, “ T PATR” RS OBHAIE G, X505 c. B
O S HURFARR 5 T 870 BRI AG X 50.

Plate |

a. Flounder embryo at heart beating stage microinjected with cryoprotectants (Arrows indicate the external damage produced by
puncture) » X 50; b. flounder embryos at heart beating stage through normal balance after thawing, X 50; c. flounder embryos at

heart beating stage through cryoprotectants microinjection after thawing, X50.
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