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Effect of Ethylene Glycol and Antioxidant Combination on Function of
Frozen-thawed Spermatozoa in Korean Jeju Black Bull

Min-Hee Ko, Jong-Pil Seo and Tae-Young Kang'
College of Veterinary Medicine, Jeju National University, Jeju 63243, Korea

Abstract : We investigated the effect of ethylene glycol and antioxidants such as taurine, hypotaurine and trehalose
with extenders during cryopreservation of Korean Jeju Black Bull spermatozoa. The cryopreservation of freshly collected
spermatozoa was conducted with four different conditions. As a control, spermatozoa were cryopreserved with Tris
egg-yolk extenders added 5% ethylene glycol (EG). Taurine (20 mM), hypotaurine (20 mM) and trehalose (20 mM)
were individually added into tris egg-yolk extenders with 5% EG. After thawing of frozen spermatozoa with four
different conditions, sperm viability, motility, acrosomal integrity, and membrane integrity were investigated. The significant
(p <0.05) improvement of sperm viability showed in all antioxidant treated thawed spermatozoa (taurine; 68.1% + 4.4,
hypotaurine; 69.2% + 6.7 and trehalose; 68.0% +4.4) when compared to control (63.4% + 5.6). Neither positive nor
detrimental effects of three antioxidants were shown sperm motility after thawing. The results of hypo-osmotic swelling
test showed that the membrane integrity of taurine, hypotaurine or trehalose treated thawed spermatozoa (64.1% =+ 5.4,
61.5% + 3.7 and 59.0% + 4.0, respectively) had significantly (p <0.05) higher rate of the swollen sperm compared to
control (53.7% + 9.7). Hypotaurine treated frozen-thawed spermatozoa had siginificantly higher (p <0.05) F pattern ratio
than taurine, trehalose and control treated frozen-thawed spermatozoa. Trehalose added frozen-thawed spermatozoa had
significantly higher (p < 0.05) acrosome reaction pattern ratio than taurine and hypotaurine added frozen-thawd sperm-
atozoa. In this study, we found that antioxidants such taurine, hypotaurine and trehalose treatments during cryopreservation
process could reduce damage of spermatozoa of Korean Jeju Black Bull and improved sperm capability of fertilization.
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Table 1. Effect of 5% ethylene glycol, taurine, hypotaurine
and trehalose with extenders on motility and viability of
frozen-thawed sperm

Tris egg-yolk extenders Motility (%)  Viability (%)

EG (control) 67.0+84 63.4+5.6°
EG + Taurine (20 mM) 68.0+5.7 68.1 £4.4°
EG + Hypotaurine (20 mM)  69.0 + 8.2 692+6.7°
EG + Trehalose (20 mM) 64.0+4.2 68.0 +4.4°

*®Values with different superscripts within the column are signifi-
cantly different (p < 0.05). Data are shown as mean + SD.

Table 2. Changes of sperm membrane integrity for frozen-
thawed sperm with extenders added 5% ethylene glycol,
taurine, hypotaurine and trehalose

Tris Egg-yolk Extenders Swollen sperm(%)

EG (control) 53.7+£9.7%
EG + Taurine (20 mM) 64.1+ 5.4
EG + Hypotaurine (20 mM) 615+3.7°
EG + Trehalose (20 mM) 59.0 £4.0°

**<Values with different superscripts within the column are sig-
nificantly different (p < 0.05). Data are shown as mean + SD.
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Fig 1. Acrosomal membrane integrity of sperm frozen-thawed
in extenders supplemented with ethylene glycol, taurine,
hypotaurine and trehalose.

**F pattern values were significantly different (p <0.05). “‘B
pattern values were significantly different (p <0.05). “**AR
pattern values were significantly different (p <0.05).
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