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Study on motion behaviours of mammalian sperm in_actual oviduct and novel
development for morphological evolutionary dynamics

Hyakutake, Toru
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We experimentally observed sperm motion in fluids with various fluid rheological
properties and investigated the influence of varying the viscosity and whether the fluid was Newtonian or
non-Newtonian on the sperm motility. We investigated the following ﬁarameters: the sperm velocity, the
straight-line velocity and the amplitude from the trajectory, and the beat frequency from the fragellar
movement. In a Newtonian fluid environment, as the viscosity increased, the motility of the sperm
decreased. However, in a non-Newtonian fluid, the straight-line velocity and beat frequency were
significantly higher than in a Newtonian fluid with comparable viscosity. As a result, the linearity of
the sperm movement increased. Additionally, increasing the viscosity brought about large changes in the
sperm flagellar shape.These results suggest that the bovine sperm has evolved to swim toward the egg as
quickly as possible in the actual oviduct fluid, which is a high-viscosity non-Newtonian fluid.
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(a) Diluted solution, (b) PVP-K90 10%,
(c¢) PVP-K90 15%, (d) MC4000 1%
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