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Study of Lipid Components in Bovine Frozen Sperm
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Frozen semen technology has significantly contributed to developing livestock industry. However,
the motility of frozen sperm after thawing is significantly lower than that before freezing. In this study,
we focused on lipid components that determine the functionality of frozen spermatozoa and clarified
that the long chain saturated fatty acid is a determinant of the linear motility pattern in frozen thawed
spermatozoa. We also found that when frozen sperm were treated with saturated fatty acids in
thawing media, they were taken up into the sperm in a CD36-dependent manner and converted to
acetyl-CoA by B-oxidation, which enhanced mitochondrial ATP production. Additionally, it was
shown that cholesterol is discharged not only from the cell membrane but also from the
mitochondria during the freeze-thaw process, which may reduce the function of mitochondria. It was
also clarified that cholesterol is selectively taken up in the middle part of sperm, enhances the
metabolic function of mitochondria, and improves the straight-line speed of sperm. The above
results will lead to the development of a thaw solution that improves the motility of frozen bovine
sperm after thawing and is expected to promote to the improvement of bovine production in the

world.
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