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Effect of Diluents and Temperature on Sperm Storage in Starry
Flounder (Platichthys stellatus)
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Experiments were performed to find out the physico-chemical properties of milt and sperm motility in various
storage conditions using starry flounder (Platichthys stellatus). The average sperm concentration and spermatocrit
in stripped milt were 6.00£0.98x10%mL and 725, respectively. The osmolality and pH were 337+9 mmol/kg and
7.7+0.1, respectively. The sperm of starry flounder was preserved with artificial seminal plasma (ASP), Stein’s
solution (SS) and marine fish Ringer’s solution (MFRS) at 0°C, 2°C, and 4°C. The most effective condition for
cold storage was SS at 0°C, and the preserved sperm remained motile for 30 days.
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Aolle)) W& HEGIH(Chao et al., 1975; Hara et al., 1982; McNiven
et al, 1993; Lim et al, 1997, Chang et al, 1999a; Chang et al.,
1999b; Chang et al., 2002; DeGraaf and Berlinsky, 2004; Lim
et al., 2005)°] Fet A7} 21 2ol Ak Fol gAre]
A58 &3 (Stoss and Holtz, 1983; Dilauro et al., 1994), A3
A AR w2 BE717 AAK(Stoss et al., 1978; Saad et al.,
1988; Chao et al., 1992; Brown and Mins, 1995; Chang et al.,
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AAANHE 93 Aol e FPFAATY FLHH A sRE
F-ob o] RATFAE 9] ARSAIARA AR FETte] 240
A 29.1£0.6 cm, HE 623. 6+26.5 & AFESIETE AL o
7] 918t HEo)E 200 ppm B2 3-aminobenzoic acid ethyl
ester]] A7 ThE #eet i B L FHA] RLE Folst
W BRg oz rhEA £48 ZAE AHsATh AHE A
He |5 mL FHof Ho) DE3 & A A2 nrA] g
S A& ice boxollM HABIAL A W AAe EHS A
o}oq o) B AAR WHRE A8 o]43l%

WARE AY A, AevE] Ao 1ol A3t J%@’é}

o] =

< Azsh7] Yt AFE g pH, HFEFE 2 A
ZFz} pH meter (istek Model 735P, Korea), osmometer (VAPRO®,
USA) 2 7AARE o] 83t S48t} Spermatocrite
microhematocritH-& Wl ZG3on AdEa] F A3
o] Azlahz 242 AY3HsHEA 7| (Fuji Dri-Chem 3500, Japan)
2 BA3qct 7t BAAANE EdE FEre] ke
AHEL 9133 A (artificial seminal plasma, ASPYS THER
o YRS A3 F o= dlito] {24 Fr(marine
fish Ringer’s solution, MFRS)$} Stein’s solution (SS)& &]4]<}
o2 AR, SRR 2 NS =12 ARESIATH
(Table 1), 250 W2 PARE T2 sjolalr] k] o
< 7} s A3t 149 HlEE EFS F 0, 2, 4°C2 AAE <
Feolefel] BEIPHA oF 5U 740w FAE wotsiiint.

Axte] $-5/43E Hrtsty] et BEE HAS Qe
3008 s]Aste] Y54 HEE
Glass Slide; 21 wells; diameter of each well, 4 mm; Funakoshi
Co., Japan) $1°ll 4 ul A& £F31] cover slide §lo] &54<&
#2319t 54L& Avl7 (Axioskop 2 plus ZEISS, Germany)
o] F-&w]o] 9l video camera®} video-timer’t = VHS video-
recorder® 7153} t}. Video-timere AA}e] 343} FAof 7}
td, A2t &50] T5E W7HA] video taped]] HEHIATE =

slide glass (Teflon Printed

319 tape® RUEPGOIM AYstEM Pate) SHole swsh
Table 1. Constituents of diluents used in cold storage

ASP SS MFRS
KCl (g/L) 0.31 040 0.60
NacCl (g/L) 8.65 7.50 13.50
CaCly (g¢/L) 0.3 - 0.35
MgCli (g/L) 0.3 - 0.02
Glucose (g/L) 1.5 1.00 -
NaHCO; (g/L) 1.0 2.00 0.03
pH 7.7 8.21 7.70
Osmolality (mmol/kg) 322 291 444

ASP, artificial seminal plasma; MFRS, marine fish Ringer’s solu-
fion: SS. Stein’s solution.

Hl&-& S48t o PAEAFA 4 (sperm activity index, SAI)

= Striissmann et al. (1994)°] W2 wFgse] 73Tt

EE AYe REoE AARIgon, & A8 | 33 543}
&g o83ttt 2 A8 AN Lol BE SHw

< ”ﬂi‘iﬁ—i‘.‘li}i FABIE LT, SALE Atele] FolAt

-2 SPSS-5A H71A] (version 11.5)8 AFHE-31ed 95%2] 41

FEollA ANOVAS) Tukey’s multiple range test2 737 3}

of 3
=
=
[e]
T

Al
< B4 Ao, HAte
AAe] pHet AFATEE 22 7.740. 14 33749 mmol/kgOl‘ii
t}. Spermatocrits 72+53.2.0, 2] K*, Na*, CI” 2 glucose
Fow 237 54412, 15547, 9920 mmol/L ¥ 1443 mg/dLo]
ATHTable 2).

0°ColA BAE WHRES A3 Fig 13 284th ASPS}
MFRS 2 tjztolA = ET‘: SR FE FAte] /o] §43]
st 1697 520 AR 2evt SSE 3§
Ao ARE-SE 739 30dH7IA] SALE 1.7+0.3, &3 0l= 4
ZFe] HI&-8 11.551.2%, SBFELEE 67.948.6 um/secE QA2
Aol A FAEHATHFig 1). 2°CoME T 2 ASPS}
MFRSE 8]4 402 AR A9 164 71A] A A}e] E4do] &
ZE g on, SSlME sEA7IAlE TR AETE Bt gk
50l A veRst et 10%»4177}21% Azl $54E B
& < UATHFig. 2). 4°CE] A% 59Aiet 1097)2] SAISH 10
dxie] gHol= A=k B1g~ Aejeha Fate] &4 16Y
A7 BE AFToA f2421 2pol7t gigith. z2vt 25¢
Aoll= =k ASPIM = Az &g #EE 5 Ut
(Fig. 3).

Table 2. Properties of milt and seminal plasma of starry flounder

(Platichthys stellatus) (mean+SE)
Property Mean£SE
Ca (mg/dL) 23.9+1.2
Mg (mg/dL) 25.14£9.7
Na*(mmol/L) 155+7
K*(mmol/L) 5.4+1.2
CI' (mmol/L) 99+£20
Glucose (mg/dL) 14+3
Total protein (g/dL) 0.5+0.5
Osmolality (mmol/kg) 33719
pH 7.7+0.1
Spermatocrit (%) 72+5

SC (x10%mL) 6.00=0.98

SC: Sperm concentration.
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Fig. 1. Changes of sperm activity index (SAI), swimming speed and
mobile sperm percentage of starry flounder (Platichthys stellatus)
sperm stored at 0°C with three diluents. ASP, artificial seminal
plasma; MFRS, marine fish Ringer’s solution; SS, Stein’s solution;
control, undiluted milt. Different superscripts indicate significant
differences between diluents (P<0.05).
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Fig. 2. Changes of sperm activity index (SAl), swimming speed and
mobile sperm percentage of starry flounder (Platichthys stellatus)
sperm stored at 2°C with three diluents. Other details as for Fig. 1.

v| (Limanda herzensteini) 2 7d=rlz)e] 4% 714 JARE §
7t E3E AL SSHTIT BT, B A2 A9 v
s=oldeth. BEgh A2} T WA BAke] WARE At 1F
A4S Azt 0°CollA] 3087 HAE HESITHLIm et al,
2005). °132 HESIA She ti ol Foll AT sl 7)
HETE Aol 4 F:7-2 WASE R s olF RS
HES F Jon BEHAE ARPIZFES Q1e4ge] 8%
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Chang et al. (1997y2 AFE- (Takifugu rubripes) A2} W
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Fig. 3. Changes of sperm activity index (SAI), swimming speed and
mobile sperm percentage of starry flounder (Platichthys stellatus)
sperm stored at 4°C with three diluents. Other details as for Fig. 1.

RBE g7} £9:99, Hara et al. (1982)% milkfish, (Chanos
chanos)®] A 0~4°CollX BE30E W, 55 EHel o
£ s 1o} Hold RELAS EATI Hslgdt o]
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2IE =Y AL Ao Az 2 £ Aol e 7
Tre] g AFEEE, pH ¥ o]22A 55 48tk A
g A3} vl53h ASPE A& ated WA E B 0] 831921 SS
B} 22 A7 Ax] £33} o] A& SS9] AEAFET ASP
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o] Bio w3t FAHYU A¢st e 7EH
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$50] A He] BEA AT oR|&= “dilution
effect” 320}k 52 Az th(Erdahl and Graham 1987). ©|9} 7+
& ZA3= 7}x9| F(Chang et al., 2002), A5=E-(Chang et al.,
1997) 2 bluefin tuna (Doi et al. 1982)2] HAE & v &2
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