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Abstract: Equilibrium, freezing and thawing are three essential steps which play a critical role in semen
freezing process. In order to optimize Horse (Equus caballus) sperm freezing methods, we investigated the

impact of the equilibrium, freezing and thawing manipulations on sperm motility, membrane integrity and
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mitochondrial membrane potential after freeze-thawing. Semen was collected from 4 adult stallions, diluted
in INRA82 + 5% clarified egg yolk + 3.5% combined cryoprotectant and then frozen. In excrement 1, we
compared the effect of equilibration for 0, 45, 90, 120, 180, 240 min and 8 h on equine sperm
cryopreservation; in experiment 2, we aimed to find a suitable height of liquid nitrogen steam for freezing; in
exprement 3, we assessed the effect of different thawing procedures on post-thaw semen quality. Statistical
analysis was conducted with ANOVA SPSS 13. Differences between means of parameters were subjected to
an analysis of variance using the Tukey’s test, with P < 0.05 considered significant. The results showed that
the equilibrium time of 120, 180 and 240 min resulted in significantly higher sperm motility and membrane
integrity than the equilibrium for 0, 45, 90 min and 8 h group after thawing (Fig. 2); liquid nitrogen steam
frozen at 2 cm and 4 cm from liquid nitrogen surface obtained similar results with program freezing method
(Fig. 3); high temperature rapid thawing method (75°C 7 s and 46°C 20 s) gained a higher post-thaw motility
than the conventional thawing method (37°C 30 s) (Fig. 4). In summary, we believe that combination of
equilibrium for 120 - 240 min, liquid nitrogen steam frozen at 2 cm and 4 cm from liquid nitrogen surface
and high-temperature rapid thawing method (75°C 7 s and 46°C 20 s) can get better effect in horse sperm
freezing process.

Key words: Horse (Equus caballus); Sperm freezing; Semen equilibrium; Liquid nitrogen steam frozen;
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Table 1 Motility parameters of fresh semen

A1 Stallion &8k BT (%) ﬁﬁl‘»ﬂié%_ﬂ%? (.0/.0) SRR IE (um{s) ﬁhﬁléz;ﬂ*%? .(%)
Age Total motility Progressive motility Average path velocity Rapid motility
A(n=13) 6 87.00 £3.72 46.23 +6.42 109.55 +10.51 75.54 £5.40
B (n =10) 8 89.20 +£4.35 45.60 +5.57 98.96 £8.05 73.52 £8.69
C(h=12) 9 86.92 +£4.96 45.92 +4.66 91.42 £6.98 69.00 +£4.43
D (n=11) 12 87.09 £7.24 46.18 +6.31 94.79 £8.63 74.27 £4.37
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Fig. 1 Representative patterns of equine sperm observed using SYBR-14/PI and JC-1 staining (»<40)
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a. The result of equine sperm stained by SYBR-14 and PI, the spermatozoa stained green are viable and the red stained cells are nonviable; b. The

result of equine sperm stained by JC-1, stained spermatozoa with high membrane potential, non-stained spermatozoa with low membrane

potential; c. View of b under phase contrast microscopy.
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Fig. 2 The effect of equilibrium time on post-thaw sperm quality
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TM. Total motility; PM. Progressive motility; RAP. Rapid motility; VAP. average path velocity; Viability. Plasma membrane integrity. Different

superscripts indicated significant difference in one index (P < 0.05),a<b<c<d.
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Fig. 3 The effect of liquid nitrogen steam frozen on post-thaw sperm quality
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MRS T o W —RildR b LARAR R A RR 25 8% (P<0.05), a<b<c.

TM. Total motility; PM. Progressive motility; RAP. Rapid motility; VAP. average path velocity; Viability. Plasma membrane integrity; HMP.

High mitochondrial membrane potential. Different superscripts indicated significant difference in one index (P < 0.05),a<b<c.
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Fig. 4 The effect of different thawing methods on post-thaw sperm quality
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TM. Total motility; PM. Progressive motility; RAP. Rapid motility; VAP. average path velocity; Viability. Plasma membrane integrity; HMP.

High mitochondrial membrane potential. Different superscripts indicated significant difference in one index (P < 0.05), a<b.
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