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Elucidation of calcium signaling mechanism in thermotaxis of bovine sperm and
its application to improvement of conception rate
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This study is basic research for applying a sperm evaluation method using
thermotaxis to livestock production sites. Thermotactic sperm in the low temperature area of the
temperature gradient decreased their curvilinear velocity and increased shear angle as they moved to

the high temperature area. We confirmed thermotaxis in goat sperm. Sperm calcium ion levels in the
temperature gradient area and constant temperature area were different; sperm in the temperature
gradient area increased their calcium concentration after 5 seconds and maintained it until 30
seconds later. We confirmed the involvement of TRPV3, 4 channels, and potassium channels in changes
in the motility of thermotactic sperm. We confirmed the expression of thermotaxis in spermatozoa in
a viscous medium, and found that sperm expressing thermotaxis at high temperatures tended to have a
high capacitation rate. It was suggested that hyperactivated motile sperm may adapt to the viscous
medium and change their motility.
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