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Cryopreservation of Tiger Puffer (Takifugu rubripes) Sperm

Yun-Jeong Chang, Young-Jin Chang, and Han-Kyu Lim
Department of Aquaculture, Pukyong National University, Pusan 608-737, Korea

ABSTRACT

Experiments were performed to study the effects of diluents, cryoprotectant, equilibration time,

thawing temperature and addition of BSA and egg yolk. Among the various diluents, Alsever’s solution

was the best for sperm cryopreservation. A combination of Alsever’s solution and 15% ethylene glycol

showed the better results than others did. Sperm activity indection and survival rate gradually decreased

with the equilibration time. The appropriate thawing temperature was 30+1C. These results indicate

that sperm cryopreservation methods can be developed in tiger puffer,

Key words: Tiger puffer (Takifugu rubripes), Sperm cryopreservation, Diluent, Cryoprotectant, Equili-

bration time, Thawing temperature.
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Table 1. Constituents of diluents used in this experiment of sperm cryopreservation

Diluent

Constituent

Alsever’s solution
0.23 g CaCl, -
NaHCOs, 0.41 g NaH,PO, -

Cortland medium

Egg-tris

W, 80 ml
Mounib’s solution
Marin fish ringer

solution(MFRS)
Sodium chloride

medium
Fructose(0.5 M) 90 g fructose /D. W, 1,000 mi
Glucose(0.3 M) 54.3 g glucose /D.W. 1,000 ml
NaCl(1%) 1 g NaCl /D.W. 100 ml
Sodium citrate(3.6%) 3.6 g sodium citrate /D.W. 100 m!
Sucrose(2.8%) 2.8 g sucrose /D, W. 100 ml

2.05 g glucose, 0.4 g sodium chloride, 0.8 g sodium citrate /D.W. 100 ml

H;0, 1.0 g glucose, 0.38 g KCI, 0.23 g MgS0O, - 7TH,0, 7.25 g NaCl, 1.0 g
H,0 /D.W. 1,000 ml

1.424 g citric acid, 20 ml hen's egg yolk, 0.48 g fructose, 400 ppm gentamicin, 2.422 g

6.5 mM glutathione, 100 mM KHCQO;, 125 mM sucrose
0.346 g CaCl,, 0.597 g KCl, 0.017 g MgCl,, 13.5 g NaCl, 0.025 g NaHCO; /D.W. 1,000 ml

0.4 M NaCl-0.1 M glycine 40 parts, 1.3% NaHCO, § parts
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Table 2. Numerical index for the evaluation of sperm
motility

Index Score Motility characteristics

I 3 Sperm display forward movement rapidly

i 2 Sperm display forward movement slowly

I 1 Sperm display vibrating movement moder-
ately

IV 0 Immobile sperm

SAI = score X % motile sperm /100
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Table 3. Spermatozoa vitality after dilution with various media, activation with seawater and 1 day cool storage in

various media
Mean SAI after Survival rate (%) after
Cryoprotectant  Diluent Dilution Activation Storage Dilution Storage
(1 day) (1 day)
DMSO Alsever’s solution 0.2 1.9 1.7 66.5+3.4 47.2+2.3°
(15%) Cortland medium 0.1 2.1 2.1 76.0+3.9 45.8+2.9
Egg-tris 2.4 1.4 0.3 67.8+2.8 31.5+3.3
Fructose 2.7 2.6 0.0 48.7+3.6 21.0+2.1f
Glucose 2.7 1.4 0.0 43.5+3.1 46.2+2.8
Mounib’s solution 2.4 1.6 2.4 68.7+2.4 42.242.8°
NaCl 2.4 1.3 2.0 55.7+3.4 37.8+£3.7°
MFRS 0.0 24 2.0 70.2%+1.7 46.8+3.4
SCM 0.2 0.9 0.0 57.5+2.9 27.3x2.6°
Sodium citrate 2.7 2.4 0.9 60.8+3.2 32.2+2.6¢
Sucrose 0.0 2.2 1.8 72.7+1.8 37.8+3.0°
Ethylene Alsever’s solution 0.0 2.4 2.6 75.3+2.9 64.3+£2.5°
glycol(15%) Cortland medium 0.0 2.8 2.6 73.3%2.1 58.5+2.1°
Egg-tris 0.0 2.3 0.1 52.3%+3.1 47.8+1.8'
Fructose 3.0 2.4 1.0 55.3£3.6 51.8+2.0°
Glucose 2.7 2.7 0.8 62.8+2.1 52.8+1.6%
Mounib's solution 0.0 2.4 2.4 74.5+3.3 59.2+3.6°
NaCl 0.2 24 2.2 72.7+3.7 57.2+2.9%
MFRS 0.0 2.4 24 70.5+3.5 60.0+2.0°
SCM 2.7 2.2 0.0 42.0£3.2 46.2+2.1®
Sodium citrate 2.7 2.7 2.1 62.7+3.4 50.0£2.2%
Sucrose 0.0 2.2 2.0 67.8+3.2 55.2+3.3¢

Values within the same column with different letters are significantly different(P <(.05).
MFRS : marine fish ringer solution, SAI : spermatozoa activity index, SCM : sodium chloride medium.
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Table 4. SAI and survival rate of tiger puffer
spermatozoa in two diluents and different concentrations
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Table 5. SAI and survival rate of tiger puffer
spermatozoa in different equilibration time on post-

of two cryoprotectants on post-thawing

thawing

Diluent Cryopro-  Concen- SAI Survival Cryoprotectant  Equilibration SAl  Survival rate
tectant tration (%) rate (%) time (min) (%)
Alsever’s DMSO 5 0.2 19.8+2.2¢ DMSO 0 0.8 45.7+2.9
solution 10 0.2 19.8+3.1° (20%) 1 0.1 40.0+2.2°
15 0.2 36.5+2.9 5 0.0 34725
20 0.8 52.742.7° 10 0.0 33.2£3.1°
+ 1C
e TR potye w0 @y
glycol 10 0.5 42.3£2.0° 60 0'0 22'3;2'7e
15 2.0 72.0+2.9° . S
20 1.5 54.3+3.3° Ethylene glycol 0 1.5 69.8£3.7%
MERS DMSO c 00 65523 (15%) 1 0.9 45.5+3.1°
10 0'0 6.3:2.2*’ 5 0.6 437433
. 312, faa
5 00 moes Dooas o uesy
0.0 22.3+3.6° ’ T
20 40 0.3 32.0+3.7¢4
Ethylene 5 0.0 5.2+2.8° 60 0.3 30.0+2.8
lycol .0 .2£2.9°
gyeo 10 0 > 2+2 9b Values within the same column with different letters are sig-
15 0.0 5.0—1'11) nificantly different(P<0.05). SAI : spermatozoa activity index
20 0.0 6.712.3

Values within the same column with different letters are sig-
nificantly different(P<0.05).
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Table 6. SAI and survival rate of tiger puffer

spermatozoa thawed with various temperature

Temperature (C) SAI Survival rate (%)
10 0.3 32.5+£2.9¢
20 0.5 43.8+2.5°
30 L5 71.7£3.5°
40 0.7 57.7+3.6°
50 0.6 33.7+3.3¢

Values within the same column with different letters are sig-

nificantly different(P<0,05). SAI

: spermatozoa activity index
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