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ABSTRACT : Various cryoprotective agents (CPA) were tested to establish the best conditions for the cryopreservation
of sperm from black porgy Acanthopagrus schlegeli acclimated and raised in freshwater (BFW). Survival rates of
frozen/thawed sperm from BFW were higher in the order of dimethy sulfoxide (DMSO), glycerol, ethylene glycol (EG)
and methanol. Sperm motility was higher in the order of glycerol, DMSO, EG and methanol. These effects were the same
in thawed sperm from black porgy raised in seawater (BSW). Thus, optimum CPA for sperm cryopreservation of BFW
and BSW were DMSO and glycerol where the highest survival rates and sperm motility were found at the concentration
of 10%. In particular, the survival rates and motility of thawed sperm from BFW and BSW after cryopreservation using
10% DMSO were better than when cryopreserved using 10% glycerol. On the other hand, for the thawed sperm from both
BFW and BSW, the longer the preservation period was, the lower the survival rates and sperm motility were. Notably,
the higher the concentration of CPA was, the lower the survival rates and sperm motility were.
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Table 1. Numerical index for the evaluation of sperm activity
index (SAI)

Index Score Motility characteristics

I 3 Sperm display forward movement rapidly

il 2 Sperm display forward movement slowly

m 1 Sperm display forward movement moderately
v 0 Immobile sperm

SAI = score x % motile sperm / 100.
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Fig. 1. Effects of various cryoprotective agents (CPA) and their
concentrations on survival rate (%) of post-thawed sperm
of black porgy Acanthopagrus schlegeli reared in fresh-
water (BFW) and seawater (BSW). Different small
letters indicates significant differences among CPAs and
between BFW and BSW (P<0.05). Asterisk indicates
significant differences between post-thawed sperm of
BFW and BSW in each CPA concentration (P<0.05).
DMSO: dimethyl sulfoxide, EG: ethylene glycol.
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Fig. 2. Effects of various cryoprotective agents (CPA) and their
concentrations on sperm activity index of post-thawed
sperm of black porgy Acanthopagrus schlegeli reared in
freshwater (BFW) and seawater (BSW). Different small
letters indicates significant differences among CPAs and
between BFW and BSW (P<0.05). Asterisk indicates
significant differences between post-thawed sperm of
BFW and BSW in each CPA concentration (P<0.05).
DMSO: dimethyl sulfoxide, EG: ethylene glycol.
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Fig. 4. Effects of ethylene glycol (EG) concentrations and storage
time on survival rate and sperm activity index of post-
thawed sperm of black porgy Acanthopagrus schlegeli
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Asterisk indicates significant differences between post-
thawed sperm of BFW and BSW in each EG concen-
tration and storage time (P<0.05).
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Fig. 5. Effects of glycerol concentrations and storage time on
survival rate and sperm activity index of post-thawed
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Fig. 6. Effects of methanol concentrations and storage time on
survival rate and sperm activity index of post-thawed
sperm of black porgy Acanthopagrus schlegeli reared in
freshwater (BFW) and seawater (BSW). Different small
letters indicates significant differences between storage
time (years) at each methanol concentration (P<0.05).
Different large letters indicates significant differences
between methanol concentrations at each storage time
(P<0.05). Asterisk indicates significant differences bet-
ween post-thawed sperm of BFW and BSW in each
methanol concentration and storage time (P<0.05).
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proline, sucrose 123 methanol 5 418 7HA] E&E0] A}
SEI Ak T2y 7 ofFe A= CPAY F/el wet
T 5oldQl A3Fs Uehly] wEd EE oRfellAM 354
O 2 AR F A& CPAT ob4 8%l vt glom, CPA7}
AE YA AEE RSz A g 713 AsiAE o1
A A] & YUtHKho, 2007). Wekd o1 F Fzle] WEH
FA AY CPA TF 2 5EE Zv A2 ve 8

SR AL A E A e RS wd A4S
2. M(Chao et al., 1986; Lim & Chang 1998), ©|+= dl
dM JFHoRE 4 - AsE AREREH HHE ZY
WEHES A9 Aot} Lim3} Chang(1998)2] &1k
Fol st sl E A WEREA 7P A9
CPAE glycerolo| P o1, FE= 10%ATh & AFolA &
TEE AN BE AT F AEEo M =4Y CPA
= DMSO%eH, th2 2 2 glycerol, EG 123 methanol
otk B3 SAZF 7MY =9H CPAT glycerol©] 12
™, th 22 DMSO, EG 18 1 methanol =9 &, o]} 7+
& Ade e E AEdAddA FE3 235 B
nebA g 2 s EAdE A YEREA 4% CPAE
DMSO¢%} glycerolo]2tal & 4= gloH, o] F CPAdA A
&3 SAUY 7HE =9k A FEE BT 10%3Th 59
10% DMSO+E 10% glycerolZ WY F3to] d]l53t &< 2 3
FHAE AR AEEF SAIET =7 yehd, HH9
CPAS =gty & & gtk

DMSOE AZWE S£3&w7 mEy, Axes Fie
o) o] o3t FES A 7] wiitel] thE CPARTE d¥]
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AHEE| W (Jamieson, 1991), 27)(Larimichthys polyactis),
BL5(Takifugu obscurus), 73=Yhel(Platichthys stellatus),
=(Pagrus major) 52 (Ciereszko & Dabrowski, 1993;
Chang et al., 1999a; Lim et al., 2007; Kho, 2007) ]Z-oj| 4]
T2 CPAC] ) WEEE 27F $& A0 2 HyHgT,
2 AFlA glycerol A B4 B SFAAE A W
HEo a3l A2 Yepg=H), glycerol> DMSOXE.Th
o] A& Ao7 44 9l S r(Jamieson, 1991), ©]719]
E AR Y EEd s DMSORY YshE 337}
Z2 7102 Yehf 2 thLim & Chang, 1998). B4roj&el &
A 70N Oncorhynchus mykiss)+ 2H3\(Oncorhynchus masou
masou)2] A Y5 HZ0]AM methanol> DMSO, glycerol
S OE CPART £2 ZAE Hrh(Lahnsteiner et al.,
1997, 2002; Lim et al., 2008). ¥ 7oA 45 4
2] WEHEA] CPAZ methanol S AME- S wf AJ=&3
SAI°| 714 WA vehd, thE CPARTH WEHE G347t
S ASE Wtk webA 4717 g oA A |
& A7kt A gL ZA; Y5 HEA CPA E+ 8
M A 9t Addhe ZoE dddth
WA 0 7 o] 79 Azt WEHEo] #e A+ CPA &
! 55wt s gAY AEE, 54 R AEEY T
AFel 20 2 (Jamieson, 1991; Gwo et al., 1993; Chang
et al., 1999b), AAE AAAAL(-196T)el HE B E A
94 BE T 43S vl Zlo] gifEelth o] A CPA7H
A2 GA7E AR A Lol Fo7b A x| BE oAl 2
et opuel, CPAZE Al X WA+ FH(=A) T3 A2
Agte AFOE Qs Aol o] & qIsf A7 Y5 EE
e A AEE P sl PIXE CPA G w3t
AT W TERCH, HToAMo B A7 F24
< A8t AFAAE W sty] A2t Liu et al., 2010;
Chen et al., 2010).
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