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ABSTRACT

Cryopreservation induces sublethal damage to the spermatozoa, which leads to their reduced fertile life. This study
was designed to determine effect of glycerol and ethylene glycol as cryoprotectant in extender on improve the free-
zability of Jeju horse semen. The semen was cryopreserved with glucose-EDTA extender containing each 5% glycerol,
5% ethylene glycol, 8% glycerol or 8% ethylene glycol, respectively. Post-thawed sperm were evaluated motility,
viability, Membrane integrity and acrosome integrity. Post-thawed sperm motility were not significantly differences
among treatments. However, sperm viability were significantly higher (p<0.05) in 8% glycerol (39.85% *11.41) than in
5% glycerol treatment (18.08%1.61). In membrane integrity, swelling sperm ratio was significantly higher (p<0.05) in
8% glycerol (34.12%%11.02) than other treatments. In the percentage of capacitated sperm assessed by CTC staining,
F pattern was significantly higher in 8% ethylene glycol than 5% glycerol and 5% ethylene glycol (p<0.05). B pattern
ratio was significantly increased in 5% ethylene glycol compared with 8% glcerol and 8% ethylene glycol (p<0.05).
Moreovet, 8% ethylene glycol treatment was significantly decreased AR pattern ratio compared with other treatments
(p<0.05). It is concluded that treatment of 8% glycerol was improved the sperm viability and 8% ethylene glycol was
improved the sperm ascrosome integrity after thawing. However, they were not significantly difference between 8%
glycerol and 8% ethylene glycol on post-thawed sperm viability. Therefore, 8% ethylene glycol was more effective
sperm cryoprotectant than 8% glycerol in Jeju Horse.
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Table 1. Composition of the glucose-EDTA solution and of the lactose-EDTA extender from Martin et al (1979)

Chemicals Amount
Glucose-EDTA solution
Glucose monohydrate (g) (Sigma, USA) 59.985
Sodiume citrate dihydrate (g) (Sigma, USA) 3.700
Disodium ethylene diaminetetraacetic acid (EDTA) (g) (Sigma, USA) 3.699
Sodium Bicarbonate (g) (Sigma, USA) 1.200
Polymyxin B sulfate (units) (Sigma, USA) 1x10*
Glass distilled water to make (ml) (Sigma, USA) 1,000
Lactose-EDTA extender (ml)
11% (v/v) lactose solution 50
Glucose-EDTA solution (see above) 23
Egg yolk 20
Equex STM past (Minitube, German) 0.5
Glycerol/ethylene glycol (Sigma, USA) 8.0
Final pH 7.2
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Table 2. Effect of glycerol and ethylene glycol as cryoprotectant on
motility and viability of frozen-thawed spermatozoa

Motility (%) Viability (%)
Fresh semen 4750 + 12.58 59.69 + 12.33
5% Glycerol 31.67 + 2.89 18.08 = 1.61°
5% Ethylene glycol 35.00 + 5.00 2692 + 6.05"
8% Glycerol 37.50 + 9.57 39.85 + 11.41°
8% Ethylene glycol 37.50 + 9.57 33.81 + 11.15™

** Values with different superscripts within same column except
ejaculated semen are significantly different by ANOVA
(p<0.05). Data are presented as mean+SD.
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Table 3. Effect of cryoprotectants on sperm membrane integrity of
post-thawed spermatozoa

Swollen sperm (%)

Fresh semen 4450 £9.17
5% Glycerol 13.17 + 1.66°
5% Ethylene glycol 2233 879

8% Glycerol 34.13 +11.02°

8% Ethylene glycol 26.94 +2.61°

"¢ Values with different superscripts within column except €ja-
culated sperm are significantly different by ANOVA (p<0.05).
Data are presented as mean+SD.
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Fig. 1. Effect of various cryoprotectants on changes over time in
sperm viability (A) and sperm membrane integrity (B) at 37°C.
(5% G; 5% glycerol, 5% EG; 5% ethylene glycol, 8% G; 8% gly-
cerol and 8% EG; 8% ethylene glycol)
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Fig. 2. Change of acrosome status post-thawed sperm in Jeju
horse. (5% G; 5% glycerol, 5% EG; 5% ethylene glycol, 8% G; 8%
glycerol and 8% EG; 8% ethylene glycol). * ° F pattern values for va-
rious cryoprotectants except ejaculated sperm with chfferent su-
perscripts were significantly different by ANOVA (p<0.05). *° B pa-
ttern values for various cryoprotectants except ejaculated sperm
with different superscripts were significantly different by ANOVA
(p<0.05). " AR pattern values for various cryoprotectants except eja-
culated sperm with different superscripts were significantly di-
fferent by ANOVA (p<0.05).
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