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In order to develop a method for the cryopreservation of fish embryos, the determination of optimal con-
centrations of dimethyl sulfoxide (DMSO), ethylene glycol and glycerol as individual cryoprotectants was per-
formed by using the early embryos of black seabream, Acanthopagrus schlegeli. Optimal concentrations of
cryoprotectants were assessed in terms of effects on mortality, median lethal concentration and hatching rate of
embryos. The mortality of black seabream embryos immersed in cryoprotectants was related to the concentrations
of cryoprotectants and immersion times. The toxicity to embryos was lower in order of DMSO, < ethylene glycol,
< glycerol. The results from the mortality, median lethal concentration and hatching rate evaluations suggest that
DMSO was the most effective cryoprotectant for black seabream embryos followed by ethylene glycol, and suit-
able concentrations of DMSO and ethylene glycol were 2.0~2.25M and 1.0~1.78M, respectively, with 20 minutes
of immersion time.

Keywords: Black seabream, Acanthopagrus schlegeli, Cryoprotectant, Mortality, Hatching rate, LC50

N B FHo2 £ JAE $4H 02 Y5 2 ol e H
235141717 915ke] WF thgel AUT SAHPAES Aestel

717 Bt AT AT BAFRA ME HEL 7 9l AMESEoF dint. AEE FaAERAe e olofof Bt U¥
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Brachydanio rerio®} 2A%<1 w4 DMSO%} glycerol®] 3
=9} U3 Ao 3k B3l (Harvey et al., 1983; Hagedorn et
al., 1997; Liu et al, 1999), FA71¥:0, Salmo gairdneri, Y1,
Cyprinus carpio, pejerrey, Odonthestes bonariensis % A+,
Oryzias latipeso\ X B A A &) AT} S/ A& AT (Arii
et al., 1992; Suzuki et al,, 1995) S22 AT Y7t 7 o
Zol] A= 3L BT ol WERE Ji&e] LHTE
S B0 AT 5 obF 712A ATl #HEY
= FEolth

B dFoiMe 2AF ofF ol AT YFEE WS
Neatr) 918 A7e 9o 2 DMSO, ethylen glycol
glycerol?] FE9} A AJ7ko] BAF<] TH3E, Acanthopagrus
schlegeli Wlol VA= F&FS FZAFEIS

ME H UY

E3ukx) A 2 DMSO, glycerol 2 ethylen glycol2 AFE-SFRL
¥, A o A7 SEAA BF 1, 2, 3, 4ME A48
ATt whEel wjo] SR AV FAEE F Ue HIATL
7t FEHEE 5, 10, 20, 40 B 80O AR H, IA ¥
HE-L o3} sl 33 A2 the 73t & w7kA] 500 ml Bo]
Al g3t FAEAAY T2, HIAIHE vijo] AE
& AR A7 T 12417 Foll ZABIAAL, BE AES A2
(18.0£ 1.0°C)lIA] o] Fo)AT}. H3k&-2 HA gk wjol tf
slad 2315 ANAE Algsie] I, HEF wlY AMRE
2 Hjo]F] ulge] rlEtkAL wje] Mo EraiA Mg wiE =
2w Z sl o 5 At BE AYe e R
AN s om AP o-&€ wje] TE wAE Euj7] (blastula
stage)Ath.

=X AV = (median lethal concentration, LC50)=
2 559 logtoll thet ARIES] probit 79 FA-& -3t
B 1819 th(Litchfield and Wilcoxon, 1949).

BE 2RSS YA+ FFOXZE FASTE S ghE
9 o4 AL Asel Bag A ZUIBL 2w
&% (angular transformation)©.Z H#H 3k 5 SPSS (SPSS Inc.,
1997) AFE 28-S o|-83le] Analysis of variance (ANQVA)
9} Tukey’s test® F-25F 95%°N4 A8k
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DMSO, ethylen glycol 2 glycerol2 3 HAIAZ ALS-&
u} wje] AbE-2 Fig. 13 Zth. DMSOY] 7%, 1 MolA = 80
B 5o AAEAE 12417 9] AbgEe] 4.520.5%= vl
wolth 2 Mol 4087 A $o] AES 12.8+6.6%=
v 2 wglon}, 80E7F A3 Foll= 84.1+4.5%= =743
Z71stach. 3 Mol ME AAAZE 20278 AFEEe] S8
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Fig. 1. Changes of mortality in black seabream, Acanthopagrus
schlegeli embryo during the various immersion time. Different
superscripts indicate significant differences between concentrations
of cryoprotectants at that time (P<0.05). DMSO; dimethyl sulphox-
ide, EG; ethylene glycol, G; glycerol.
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Fig. 2. Changes of hatching rate in black seabream, Acanthopagrus
schlegeli embryo during the various immersion time. Horizontal
lines indicate the average hatching rate of control. Other details as
for Fig. 1.

90.2+2.2-93.1+1.4%20, 2 M2 Z$= HXAIZF 408
7HA = 83.815.5%= HlwAd 23hOLY, 80EolA = 42.6£5.6%
2 F243) 22390 3MAAE AR 102 o] FRE F
Bgo] F43] 24U, 4 MolA & 557 o] FRE wEA 7
2819} AAAIZE 102711 1~3 M AfolollA f942l 2}
o17F gl ot HAAZE 208 7E 3Me F3h&o] 1 Moy
2 M3} H|@3k] §o]H o2 ZolHrt. Ethylen glycol?] 7%
1 Mol DMSOoIA e} 7o) FA|AZke] ZojHw F3-&of
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1.1%2] 2382 1Ed 7o) 208001 = 0%2E F43] 24
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Axe] BEREA] Yol o &4
E4g FaAAAGL stedl, olE %]
(eutectic point)e] 7] W& WEA 4& 2R FL 44
AA Fe FE52 I3 AEY| BEA AR 245 9A
313 9F e FRol= Ayl Hgsle AL WATOEAN
Yo o8 AT TNE HAIAAHEFFA R3]
1995; Leung and Jamieson 1991). A7k DMSO, ethylene
glycol, glycerol & methanol 5°] 1<) FA FAAZF2 uj
E A3 SAAE ARgE o] git). o] &2 ®AF 100 ©]3}
2 FAola el st Hajdol} {r)4te] &zt d
T lon MEug A FHstd dF S 7
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2Q%E wiel]l tisted £ =4S JepieH, FaAIA Y
THY T E A Az et 244E we AEEod F
l-go] A @ebzx] Suzuki et al.(1995)¢] A AH 3|
HR|A7} & BolAo] IS HATh B Aol T2 A}
€ 2 AL 2020128, of HR|A|ZkelA DMSO%
ethylene glycol®] WA s EE 247 225 M3} 1.78 MATh
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Fig. 3. Estimation of median lethal concentration (LC50) in various
dimethyl sulphoxide (DMSO, @) and ethylene glycol (EG, O) con-
centrations at 20 min immersion.
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EF DMSO7} 718 AHeh, IR 208 °l3t2 & 7
= X FEE 2.0~2.25M Alol7} AP Aojn},

oln] o] WEHES A% o]l ATEA DMSO=
FHHAAZA 7P Bo] AMHAUL 2 BRE 283 4F
HATHLim, 1998). AZF o Fo] viE hdo= & Aol
A= Haga (1982)7F ZA Aol A 1.4~2.1 M DMSO %
7} &3 o)Ak BTEIOH, Suzuki et al. (1995)% 2 M
DMSOE AH8-3t& o FAI/Eoiet SAK, pejerreyoll A &
£ ZAAE A}, 28} DMSO, propylene glycol 2 methanol
< AR8-3} zebrafish®] A+ ZAF} methanole] e 7P 2
238120 (Hagedorn et al., 1997), finger fish, Monodactylus
sebae®] ¥ S ©| 83 AF % methanol2: trehalosel} glucose
oF A AMEEIHE ol 54 AaNE F ey e
FUTH(Chao et al,, 1996). o1XH FeFAAY 3= Foll
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PAAE S TR Bag 7 Utk Bgel Ao
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o i & A
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sl FEAAY AR Xelsme AR A7k Fe 3
2 oF o] & WERE YHE HH"SM A R A @
Aolth, B Ao A DMSOS} ethylene glycol®] 73-9- 3MollA
07t AR Bl o} AEol= & FFE VXA Fo7] o
o AAE WE A 5 UE WS Zed Fa% 7E

2 34\01‘3]'. a3y Z44E wlol g DMSOY ethylene
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s s EoA gazh HelshkeA o
Tl A ¥FaoF & A o)t
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L 2= THYAR EASKY 4= W (Harvey et al., 1983)
3} HPLCE ©]-&31= ¥ (Suzuki et al., 1995)0] 2o}, oj¥
A-pollMe 2SS vl Uiel AR FaAURAY] TS
ZA A Zelot. 2y o, FAREe], S 2 pejerrey
o] wbAliEo] wE o]-&3% Suzuki et al. (1995)9] 9+ A=
vego 2 Aes| B o 249F o] Al w] 2 H5g
FelgA A F7t wiiolw, ZHAE e Al e FE
A & 52%1 WA Aol BIX|RE = A A7
o AAUE doMH FH3] Frlshke Bold S Btk
(Fig. 1). %EHHJZMH FEu ZA] A7 9ol % Chao et al. (1996)
2 finger fishe} Hiof] Tigt ApollA =4 F Al7ko] o] A4

zeAE gomel A

nlA)= FERAe] g5k 265

£ FaUAAQ] methanoldl] tht yjide] o =L 3l uljo)
HE F AR A Y] g JFE v E BT Suzuki
et al. (1995)= o} vio] 22 tht W2 T EA o
o)&3It}y 31932, Haga (19822 F-A7M40]9) wWetito) it
Qtsl7] olFHTh o] EH siich. & AFM e Euj7]
o] wigt Ao ARSI 7] w2o) vl Wa dA nE F
A Ao AFE BE 4 o, ol AEEA o 2
gk dTE FaiRAl digt o] S7tete S B
Q7] wEol 7 & AR E w7t A9 vk Aol
BE3la e WiE Ui e R AES AU HE 2
A7t QojFlE Aol

o ok
I =

o]F Hie} WERE whHE sdsty] g Ao dEiow
THE, Acanthopagrus schlegeli®] Z7] B]& o2 Falwt
Z|AJel DMSO, ethylene glycol 2 glycerol®] #& Fx=9} X
ﬂ’*]ﬂ‘g gjotatr) 9% A7t FHEHUTH FEAEAIA L H

%1_‘,:_2 Brielr] Yt wje] AlgE, 53-8 9 WAL

TE ARG FAEAAR AEE 2HEE wiel AE
’;‘: AFEL A7k 1383 AFEHNeH, 2 E ol gig
A2 DMSO, ethylene glycol, glycerol®] A= 23tc), =)
o] AVLE, §8& B vrXAlexdd did A2 5E e
=4 "351‘%_55}71 A% 7 A7 A Al= DMSOX
o, Th2-0] ethylene glycolo]ATh. 2082-2] A EA|ZkolA &3
2l DMS09] 3R] FEE 2.0~2.25 Mo|$21, ethylene glycol
9] 7% 1.0~1.78 Me|th.
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