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Mathematical Analysis of Sperm Motility
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ABSTRACT: We have determined a law of sperm motion which describes the relations among the amplitude of
lateral sperm head motion, beat-cross frequency of head motion and swimming velocity of the sperm. The equation
of sperm motion was derived theoretically from the balance between propulsive forces generated in the tail and
resistive forces exerted on the head using a sperm model with a spherical head, spring neck and flexible thin
cylindrical tail, and it was validated experimentally using CASA (computer-aided sperm analysis). The results of
this study determined the following equation.
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Where v is the swimming velocity of the sperm, fis the beat-cross frequency of head movement, A is the amplitude
of lateral head displacement, and a, b and f; are constants determined by the structure of sperm itself. Furthermore,
it was found that when the population consisted of sperm with high swimming velocity there was a tendency of
linear regression with coordinates 1/v and 1/A. This suggests the possibility that the standard error of 1/v obtained
with the linear regression line can be a new sperm motility index.
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