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Effects of Diluents and Cryoprotectants on Sperm Cryopreservation
of Masou Salmon, Oncorhynchus masou masou
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We experimentally determined the physico-chemical properties of seminal plasma as well as the sperm
cryopreservation techniques of masou salmon, Oncorhiynchus masou masou. Seminal plasma contained 18+1
mmol/L potassium, 1444 mmol/L sodium, 11643 mmol/L chloride, 83.2+3.1 mg/L calcium, 14.8-+0.7 mg/L
magnesium, 45+9 mg/L glucose, and 1.0+0.0 g/L total protein. The osmolality and pH of seminal plasma
were 287+7 and 7.7+0.1 mmol/kg, respectively, and the spermatocrit was 28+2. The rate of embryonic
survival at the eyed-stage and the hatching rate were highest in 10% methano! with 300 mM glucose. Compared
to DMSO or glycerol, methanol served as a better cryoprotectant of masou salmon sperm.
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Table 1. Chemical property of milt and seminal plasma from
masou salmon. n=6

Property Mean+SEM
Na* (mmoliL) 144 +4
* (mmol/L) 1841
Cl~ (mmol/L) 11613
Ca (mg/L) 83.2+3.1
Mg (mg/L) 14.8+0.7
Total protein (g/L) 1.0+0.0
Glucose (mg/L) 4519
Osmolality (mmol/kg) 28717
pH 7.7+0.1
Spermatocrit 28+2
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Table 2. The percentage of eyed embryonic survival rate of
masou salmon sperm cryopreserved with E&G#6 or 300 mM
glucose as diluents, and dimethyl sulfoxide (DMSO) as
cryoprotectant. Values are expressed as mean=SEM (n=3).
Different letters indicate significant differences among
cryoprotectant concentrations (P<0.05). Asterisk indicates
difference between diluents (P<0.05)

Diluents
E&G#6 300 mM giucose
Control (fresh milt) 93.5+2.8° 93.5+2.8°
DMSO 0% 0.3£0.1° 0.410.1°
DMSO 5% 3.2+0.5" 14.7+1.7%F
DMSO 10% 0.7+0.4° 32.1+3.9*
DMSO 15% 2.3+2.0° 72+15°
DMSO 20% 1.4+1.4° 6.7+5.0°

Table 3. The percentage of hatching rate of masou salmon
sperm cryopreserved with E&G#6 or 300 mM glucose as
diluents, and dimethyl sulfoxide (DMSQ) as cryoprotectant.
Values are expressed as mean+SEM (n=3). Different letters
indicate significant differences among cryoprotectant con-
centrations (P<0.05). Asterisk indicates difference between
diluents (P<0.05)

Diluents
E&G#6 300 mM glucose
Control 92.4+1.6° 92.4+1.6°
DMSO 0% 0.1%0.1° 0.2+0.1°
DMSO 5% 1.9+1.9° 12.2+£4.2°%
DMSO 10% 0.210.2° 29.9+45*
DMSO 15% 0.2+0.2° 45+1.2°
DMSO 20% 0.4+0.4° 2.5+0.8°
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Fig. 1. The percentage of eyed embryonic survival rate and
hatching rate of masou salmon sperm cryopreserved with
300 mM glucose and dimethyl sulfoxide (DMSO). Values
are expressed as mean+SEM (n=3). Different capital letters
indicate significant differences among eyed embryonic sur-
vival rate, different small letters indicate significant diffe-
rences among hatching rate (P<0.05).
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Fig. 2. The percentage of eyed embryonic survival rate and
hatching rate of masou salmon sperm cryopreserved with
300 mM glucose and methanol. Values are expressed as
mean+SEM (n=3). Different capital letters indicate sig-
nificant differences among eyed embryonic survival rate,
different small letters indicate significant differences among
hatching rate (P<0.05).
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Fig. 3. The percentage of eyed embryonic survival rate and
hatching rate of masou salmon sperm cryopreserved with
300 mM glucose. Values are expressed as mean+SEM (n=3).
Different capital letters indicate significant differences among
eyed embryonic survival rate, different small letters indicate
significant differences among hatching rate (P<0.05).
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