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Long-term Cryopreservation of Pacific Oyster,
Crassostrea gigas, Sperm

Hironori Usuki, Masami Hamaguchi and Hiroko Ishioka

Three diluents containing cryoprotectants and three cooling methods were tested in combination to
determine an effective method for the cryopreservation of Pacific oyster Crassostrea gigas sperm.  The
combination of a diluent containing 8%(v/v) dimethyl sulfoxide (DMSO), 50mM sucrose and 6mM
reduced glutathione with cooling in liquid nitrogen vapor showed the highest relative larval yield (45.9%).
The viability of sperm was highest (74.4%) when the rate of temperature increase by the heat of
solidification was the lowest among three cooling conditions in liquid nitrogen vapor. Fertility with
sperm cryopreserved at a concentration of 10* spermatozoa / 200 ul was equivalant to that with fresh
sperm when ova were inseminated in a concentration of 10° spermatozoa per ovum.

Although spermatozoa cryopreserved for 4 years showed lower viability (40.3~53.3%) than the
short-term cryopreserved spermatozoa (60~70%), the ratio of normal D-shaped larvae and survival
rate at 6 days after fertilization were 78.0 and 77.4%, respectively. The mean shell length of the larvae
at 6 days after fertilization was marginally larger in the larvae from preserved sperm inseminated eggs
(99.9 £ 6.7 um) than that from fresh sperm inseminated eggs (95.2 = 7.7 um), probably this is because

of the low rearing density.
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Table 1.  Effect of diluent type and cooling method on the viability and motility
of cryopreseved spermatozoa and relative larval yield

. Viability Relative
. Cooling .
Diluent of sperm Motility larval
method .
(%) vield (%)
1 61.4 + 34.4
A 2 65.4 t+ 3.8
3 553 + 1.9
1 72.7 + 45.9
B 2 57.7 + 6.7
3 522 + 1.9
1 71.5 + 12.4
C 2 72.5 + 1.0
75.5 + 0
Diluent
A: 8% DMSO

B: 8% DMSQ, 50 mM sucrose, 6 mM reduced glutathione

C: 8% DMSO, 36 mM sucrose, 4.3 mM reduced glutathione, 20% fetal bovine serum
Cooling method

1: nitrogen vapor, 2: methanol-dry ice, 3: deep freezer (—80°C)
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0 100 150 200
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Fig. 1. Temperature changes of sperm in the straws cooled in liquid nitrogen vapor.
I; exposed, 5 cm above LN, II; exposed, 10 cm above LN, III; in sheath, 5 cm above LN,

Table 2. Viability and cooling rate of sperm cooled in nitrogen vapor

Cooling condition Viability of sperm (%) Average cooling rate until -60°C
mean s.d. n (°C/min)
I 63.4 5.0 S -79.8
I 59.9 7.1 5 -57.5

m 74.4 59 5 ~-38.2
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Table 3. Effect of sperm concentration at cryopreservation on the viability and fertility

Concentration Fresh sperm (%) Cryopreserved sperm (%)

(spermatozoa Viability Fertility Viability Fertility

per 200 ul) mean s.d. mean mean s.d. mean s.d.
108 982 35 362 33 732 88 280 20
107 - - 303 19 452 158 1.5 03
108 - - 43 1.8 184 8.0 02 02

Each experiment consisted 3 replicates except for the 10® cryopreserved sperm for which 4

replicates were carried out.
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Fig. 2. Effect of the number of spermatozoa per ovum on fertility and rate of larval yield.
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Fig. 3. Viability of sperm, fertility and rate of larval yield obtained with fresh and long-term cryopreserved sperm.

Fr1-3; 3 replicates of fresh sperm. Cr1-3; 3 replicates cryopreserved sperm.
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Fig. 4. Early larval development rate obtained with fresh
and long-term cryopreserved sperm. Open:
Normal D-shaped larvae. Solid: Survival rate at
6 days

Table 4.  Shell length of larvae 6 days after fertiliza-
tion obtained with fresh and long-term
cryopreserved sperm

Mean S.D. n
(um) (tm)
Fresh 95.2 7.7 86
Cryopreserved 99.9 6.7 138
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