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ABSTRACT

Cryopreservation induces sublethal damage to the spermatozoa, which leads to their reduced fertile life. The objective of this
study was to investigate the effect of taurine, hypotaurine and trehalose as antioxidants on the function of the freezing-thawed
sperm in Korean Jeju Black Bull. The semen was cryopreserved with tris egg yolk extendercontaining 7% glycerol and treated
with 20mM taurine, hypotaurine and trehalose. Frozen-thawed sperms were evaluated for sperm motility, viability, membrane
integrity, acrosome integrity and sperm penetration ability. The results were compared to semen cryopreserved in tris egg yolk
extender containing 7% glycerol only as control. Frozen-thawed semen evaluation clearlyindicated that the addition of taurine or
hypotaurine significantly improved (p<0.05) the motility and viability compared to control spermatozoa. Moreover, in membrane
integrity, swollen sperm ratio was significantly increased (p<0.05) in taurine, hypotaurine or trehalose compared to control. In
sperm acrosome integrity, F pattern ratio was increased (p<0.05) in hypotaurine among treatments, and AR pattern was
significantly lowered (p<0.05) in taurine, hypotaurine and trehalose. In assessed sperm fertilizing ability, taurine, hypotaurine or
trehalose significantly improved (p<0.05) the ratio of pronucleus formation and SFI. Finally, compared with the control, addition
of taurine, hypotaurine or trehalose as an antioxidant to the freezing extender showed more positive effects on the frozen-thawed
spermatozoa. It is concluded that the addition of taurine, hypotaurine, or trehalose to the freezing extender could reduce
cryodamage of the Korean Jeju Black Bull spermatozoa.
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Table 1. Composition of Tris-egg yolk extender

Component Concentration

Tris 121.1 mM
Fructose 180.2 mM
Citric acid 294.1 mM

Egg yolk 10%

Glycerol 7%
Streptomycin sulfate 10 mg/ml
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Table 2. Effect of taurine, hypotaurine and trehalose
on motility and viability of frozen-thawed sperm

Motility (%) Viability (%)
Control 64.00 + 7.42° 58.25 + 6.03¢
Taurine 69.00 = 5.12° 63.80 + 7.50
Hypotaurine 75.00 + 4.47° 71.55 + 5.09°
Trehalose 65.00 + 4.47° 59.15 + 6.09°

“¢Values with different superscripts within same column are

significantly different by ANOVA (p<0.05). Data are presented
as mean + SD.
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Table 3. Effect of taurine, hypotaurine and trehalose
on sperm membrane integrity of frozen-
thawed sperm

Effect of Antioxidant on Korean Jeju Black Bull Semen Cryopreservation

(%)

swollen sperm (%)
Control 51.90 + 9.99°
Taurine 60.50 + 6.86°
Hypotaurine 68.70 + 6.04°
Trehalose 57.95 + 9.28°
a, b, c

Values with different superscripts within same column are
significantly different by ANOVA (p<0.05). Data are presented
as mean + SD.
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Fig. 1. Effect of taurine, hypotaurine and trehalose on
capacitation status of frozen-thawed sperm.

“PF pattern values for various cryoprotectants with different
superscripts were significantly different by ANOVA (p<0.05).
“94B pattern values for various cryoprotectants with different
superscripts were significantly different by ANOVA (p<0.05).
ehe AR pattern values for various cryoprotectants with different
superscripts were significantly different by ANOVA (p<0.05).
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Table 4. Effect of taurine, hypotaurine and trehalose on sperm penetration ability using zona-free hamster oocytes

PN DC EN SFI
Control 04 + 0.55° 1.0 + 0.71 1.8 + 9.99 036 + 0.13°
Taurine 12 + 045° 1.8 + 045 20 + 6.86 0.62 + 0.08"
Hypotaurine 1.6 + 055 1.8 + 0.84 22 + 6.04 0.72 + 0.08"
Trehalose 12 + 045 1.6 + 055 20 + 928 0.60 + 0.19°

PN: Pronucleus,

oocytes. SFI was calculated by method of Oh et al. (2010).

*®Values with different superscripts within same column are significantly different by ANOVA (p<0.05). Data are presented as mean +

SD.
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DC: Decondenced sperm, EN: Enlarged sperm and SFI: Sperm fertility index. SFI= (PN x2+DC+EN)/No. of
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