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Physico-chemical Properties and Cold Storage of
River Puffer (Takifugu obscurus) Milt
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To obtain the basic data for the preservation of river puffer ( Takifugu obscurus) sperm, experiments were carried out on the physico-
chemical properties and cold storage of milt. The average number of sperm and spermatocrit in milt stripped were 1.13 + 0.34X10"
/ml and 64.8 + 1.4, respectively. Osmolality of seminal fluid was 266 * 2 mOsm/kg. Total protein and total lipid from sperm were
higer than that from seminal fluid. Ca** and Na* concentrations were higher in the seminal fluid than in the sperm, while Mg’*
and K* concentrations were lower in the seminal fluid. When sperm of river puffer were preserved in 0 £ 0.5C with various diluents
for 16 days, fertilization rate was 0~0.7%. It suggested that cold storage of river puffer sperm was detrimental to sperm fertility.
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SIS ME Y
88 (Takifugu obscurus)& @tel szt d F4w2 Agolze 47 5959 GAFqAN 18d &5 &

28] ARtEe ojFoz A ddo2 % AEALFY FAa A3 4} (Table 1),
2 3 Ade o7 aFHA glon, AZE AU 52 oAz FAL AF37) 3t 4¥oE 3-aminobenzoic
2 ZFEAAN 9 Y 71€9 o] /3 AFod oHE acid ethyl ester (MS-222) 200 ppmol wHAL ¥, v =4 F
A Fd Frle ARE dlNe 2 A8V He FEY F9E =9 239 4EE vE AAY b, EFE ety
Q3 FAE A o] FRFAYW FEAME AAFHA ofujAt AR AR AN AP Yol Y53 F Ao AHE
o] o] RoAA 1 e AFolEg, oY FA ¢+AE & g7x m#sdch £ o) 88 gL T8I 45T v
de de gl 2o ey ol HZAEs] A% Wi g RedA sty i@ &€ AFdH e, oy w4
UzA AdAde AARE] e, o YO A ¥& 4ng AEde FA AT

olf ARE AAZ BEHe Wide YREEH YFEE] AR FTE 2% eosin Y02 JAE AT 4F, BE
Atk (Stoss, 1983). 1% AAE FeiA ¢ Y2 AHZ ¥Ee u] 7 ojg oA FFANR o3 AFHHLH, spermatocrits
W WARES AR @It =5, 45 ASFAVY Aol F gutAel YAEA WY el microhematocritd & M3 FH3
B g 3z $5E8Y 4259 dF%e dd &34 o 2o} (Bouck and Jacobson, 1976). B4 A4£2] (15000 rpm,
48 F Qon, YFrEEd v dag Py A6t 2deg 108)3d 9& 339 A5A5EE 4F5Y¢E5A7] (The Advan-
E olde] Utk AR WAREY BF AT Holdt oF4 ced™ Osmometer) & AHE-3t] A& g, st 339 ¥ ¢
A7) oty HAFY Y& te Barrett (195009 R o] WA % AQ 2 glucose #FE 47 biuretth3H, WA4H 3,
3 H2AA 133 A7 ¥ g 2y, FA ¥R EAMOZ Na*, K', Ca?* 2 Mg TE& $EEZ4HeR
BEd 3F A7 Qo o9 FHolF UFHAA e A3 (hilk, 1984).
o, B2 % Zolg zo]§ HolBg o|H% AT AHES 3 Aoe] zAe) B AAY WYARE ARE Fay] A3t
2 oFd H4de g 2L EAAo ga £ sl fy o, egg-tris, 0.1 M, 0.3 M, 0.5 M glucose ¥ #5olF FH A
AARZE B3 AFEL dFE 2E3PEY AP FEHA (marine fish Ringer's solution, MFRS) ¢ 5714 &A%< 3
de wm HEe A% AR FNYA side Y 24 a3z 2:19 HEZ He ¥, A4AdE92 A9H (pllem)l
Ad o] AL ghotale] AA HE o] 4§ AT7E BWF] (Ohta
and Izawa, 1996), T=A784 9] (McNiven et al, 1993) ol A< Table 1. Measurements of the fish used for the experiments

Bolt, Total length (cm) Body weight (g)

g A o] EoME F4NY AEFLE gFHI Y FF Male 30.5~33.5 (31.5) 510~615 (580)
Fdo] BEAS gofstn YA YARE 2P0 B¢ EFE F Female 33.0~35.0 (34.2) 710~850 (740)
& e BE J1EANEE 98 NxARE ANdnd @, () average.
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23840 #5771 ¢89 I4FYL 0£05C2 A incu-
batordl A 1697t HEHAAM, 19 2HLE 0.1 RS
dojUlo] AR B4R (sperm activity index, SADE ZA3} L.
H, BE 1694 €3 £AANA FAES BdE( 3 84
Ho] AL Table 29} £t}

4882 3y HHd AHPgzdd B2 $34L Hris
Hated, Aed 4 AHL AAF T AL A E9 1!
39] vl &2 A& O, vz FAY FEASF w
AFE FA3A) (Table 3). 222, Table 39 & E359
$EAA 9] H&d Wl Strussmann et al. (1994)2} WL ¥y
&d SAIE A4ssth 2 43d) g8 AR A¢E 38 &
Rt HEL T3P

2 I}

1. HY9 EY

Hy7)e Fite] £31 o2 RE HHE AAH F4E& 94
A8 g& BA R B3] 54 Table 49 2 Y9 of
T AT 113 £034X10°°| A I spermatocrite 64.8 + 1452
o, 339 FFAFEE 266 £ 2 mOsm/kgol et & @93
F3 & AF gF& 3G v AN £& gE BUx,
glucoset— HEHA AR Ca¥* 9 Nate Ao v5) AFA

2 FEE EAL, Mg g K'E B v& BAgA =9t

2. H4FEE

YHREY AR H49S AHEY] fgd, 4F BAY 9
ZEEA Bo] o]&He & NAf AHF F4 & T S
0£05CAHA 1647 HEHHA SAIE A AFE Fig 19
2ok INAFY FHAY SAIE egetrisH 052 7HF @

Table 2. Constituents of diluents used in cold storage of river
puffer sperm

Diluent
Egg-tris

Constituents
1424 g citric acid, 20m¢ hen’s egg yolk,
048g fructose, 400 ppm gentamicin,
2422 g tris/DW 80 md
18.1 g glucose/DW 1,000 mé

0.1 M glucose

0.3 M glucose  54.3 g glucose/DW 1,000 mé
0.5 M glucose  90.5 g glucose/DW 1,000 mé
MFRS 0346 g CaCl,, 0.597 g KCI, 0017 g MeCl,

13.5g NaCl, 0025g NaHCOyDW 1,000
DW: distilled water, MFRS: marine fish Ringer’s solution,

Table 3. Numerical index for the evaluation of sperm activity

index (SAID)
Index Score Motility characteristics
I 3 Sperm display forward movement rapidly
If 2 Sperm display forward movement slowly
1 1 Sperm display vibrating movement moderately
IV 0 Immobile sperm

SAI=score X %motile sperm/100.

k3, 29 47kA A= 099t BE SYA 05 M glu-
cosedl A} SAIE 0652 T2 gAY v & S EA.
BE YA e dREe s dA SAITL BFH A FasH
I, BE 169Ade ZE JNGAN FA7 84S AY B
ol A gstct. AN A3 EfeA g HEE FAL ¢ F
Aol o) & xTFAME R EC) 724 £33% oY, HAHY
& egg-tris, 0.1 M, 0.3 M, 0.5 M glucose ¥ MFRSZ 3} 16
A BARES FAE F FIANAE 9E 0~07%2 H¢
wotet (Fig. 2).

il

]

Y7 Fakel AN FF F4 w3 FAFE 113 £034X
1002 FAM49, Salmo gairdneri®) 1.07X10" (Piironen and
Hyvarinen, 1983)% ¥]|&% &2, Fe By ol, Tilapia zi-
1i9) 7.7X10° (Chao et al, 1987) Htt Bstom, yellow perch,
Perca flavescens® 4.16 + 10'° (Ciereszko and Dabrowski, 19
93), %1, Mugil cephalus®] 5.3X10" (Chao et al., 1975) 2.t
HAh #E9 spermatocirts 64.8 £ 142 yellow perchd

Table 4. Milt properties of river puffer

Properties Sperm Seminal fluid
Sperm concentration (X10"/mf)  1.13 £ 0.34* -
Spermatocrit 648 + 14* -
Osmolality (mOsm/kg) - 266 + 2
Total protein (g/100 mé) 16 £02 0.06 £ 0.05
Total lipid {mg/100 né) 418 +242 36089
Glucose (mg/100 mé) ND ND
Na* (mEq/¢) 42012 1307 £ 84
K* (mEq/8) 44607 123 %20
Ca** (mEq/%) 01102 29+ 17
Mg”* (mEq/%) 106 + 4.3 32413
* values in milt. ND : not detectable.
1.0
—o—Egg-tris
0.8 —®-0.1MG
—A—03MG

0.6 | --0.5M G
< ) -~ MFRS
v
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0.2

STORAGE TIME (DAYS)

Fig. 1. Variations of sperm activity index (SAI) in sperm sto-
red during 16 days at 0C with each 5 diluents in river
puffer, Takifugu obscurus. G: glucose, MFRS: marine
fish Ringer’s solution.
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Fig. 2. Sperm fertility after cold storage with each 5 diluents
for 16 days at 0C in river puffer, Takifugu obscurus.
G: glucose, MFRS: marine fish Ringer’s solution.

64.7 (Ciereszko and Dabrowski, 1993)% ®l$5:3842, muskellu-
nge, Esox masquinongy®] 35.7 (Lin et al., 1996), 2%, Onco-
rhynchus kisutch® 25.6 (Bouck and Jacobson, 1976) Btte ¥
Ak A AFEAFEE 26612 mOsm/kge 2 FFoHFQ
muskellunge2] 289 mOsm/kg (Lin et al, 1996), perch, Perca flu-
viatilis®] 283 mOsm/kg (Lahnsteiner et al, 1995)% ¥l=& &
olAA g, #H4olF EA, Fugu niphoblesd 342 mOsm/kg
(Morisawa, 1985), #4 5, Acanthopagrus schlegeli¥] 359 mOsm
/kg (Morisawa, 1985) BEthe wgtth ddtAez 3Ae 52
Fre dgolfzt gl HE & ALR ¢8A U 2
gy F89 Afde Y FFF2 ¢ 8o A4gg €4
g ¥rlele Y FAFNA AsE SEUtER U479
AR AEAFEI 459 9% d3 FFoFg vz
Ao 230 weEA, goee MAS#AY djold g FF
AEAFze Wl @ v AU A7} o] FojFof ¥ R
ot} & FAe F A FFL 006 £ 00510042 turbot
379 0.88 g/100 mé (Suquet et al., 1993)°) H)3) wgtovt Jol 9
0.13 mg/100 ¢ (Kruger et al, 1984) EuiE o$ &tk A% <
NFe) dFo] BN FAHLZ ¥ wp} govk FF
AFEEEE FASE 482 dv A2 F3H1 9o (K-
ger et al, 1984). A2 A& g)aty AL FAoll, A&7}
A9z H2HUS d FHEF st 9% FHoz8d 3
AE BEde 9%E 3 A (Kruger et al, 1984) 22 43 A
ed, 38 AU £ A4 §Fe 3601 89mg/100 2 A
uhe gt o}, Oreochromis mossambicus 0~0.3 mg/100 m¢ (Kru-
ger et al, 1984) el ¥l8) Y53 £33, Yo, Cyprinus carpio®)
9.8~131.6 mg/100 ™ (Kruger et al, 1984) Bte @& FEoI3
o @FF9 glucoses} fructosee® o1F BAY WA FF F
2% 982 3+ A (Lahnsteiner et al, 199522 #3A Y&
o, $EoIM = glucose”’t AEHA ket webs FE A9
fructose EA 7F5 A3 o]t #HE dUA dhalel] @AF AT}
gadt Ca¥t, MgZ*, K* % Na* §9 0|28 Az AxX%S
FAoz B gy FEAA EHFY AX Uy oL =
A %, 19D U AFE BAE, oA AR d

PAge AAG} £ 497 £3HE HAGE Re 9n)
e Aotk BE o) o] LEL AR AEAFEE A8
t HE £8% 9% (Cruea, 1969)& 3l Ao2 g8lA Ud.
A EXQ).BF AREL A WA BEL YT 49 )
gof glolA Ao ARAFE R FAHAAEY 279 FEE
ARsE ° fE&3A o]428 Aol

g2 AZE o 71 SN d EFste] YFHEIFIEL 9,
BE 5Y9A) 05 M glucosedl A 7HE £& SAIE B T} E 3
Ao v EEEFHI & A2Z UEhdd, Pikey bream,
Acanthopagrus berdal A& 3%& X §3 g de] A Y
ARzd 713 g Ao 53 (Palmer, 1994) 8 W3, Hara
et al. (1982)& milkfish, Chanos chanos® FAAE 0~4CA
HEIHAS o, 559 Ho] dE HHAE BHYg Hojd BE
23E 2gu Ao oMY A YFRE] AP 54
Ao 2FE oJFd w o7}t Jlemg 7 oFd AFF 3
Ao 53 AEAFEY o] 220 BEFNA e T AR
27 23 AL Aoz YFEE AHRE U £
9& Aotk 5 AAE 0£05CAA 1647 HES 234, F
A 534S A9 AR %L, £FEL 0~07%2 "¢
dotth o] AL YA Ao ELE ATFH FAFE BE FHAA
71918 Aoz AT, Saad et al. (1988) L Fo] Ao WA
BEA FAdo] FPAE AR GAL WAE 6~84 e
FHEol 02 9Y A el FAAE FNIAAE A= 1697
REY AL 80% 9 £HES LYY 213, IR B¥F
REA GAA H7tY F24E F2FHd. £F Stoss et al.
(1987) & FAMEole AAE 44Vt FFHE BHFdAM B
2829 FAE gA o REFHJL ©, EFH) EUGD
Bysge, W 38 Az 543U YARES JaAMe
SAA F7 Ax FE L HEAF 5 59 REZD B
aF7t gasy,

O OF
e =

%E (Takifugu obscurus)®] AAHES 93 7|2288 X
A, Ao EAE Fodtan A YARE 27 g% 7 E
#9890 399 wF FAFE 113 £ 034X10°I UL sper-
matocrite 64.8 + 14920, AR H4FEDFET 266 £ 2 mOsm
kgoldth & @ #ad F A4 #FE A vl AR
A ke glucoses HEHA $%th Ca¥* & Na* ¥=v 3
Aol vjE AN EdT MZ*H KT FZo b8 FANA
2 @& 24t 38 AAE 99 A A& o] 43 16
Azt 0£05CAM YARE YT W, FHES 0~07%2 BE
237 Az Aoz JEEd
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