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Examination of Sperm Curvature using CASA
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ABSTRACT: The principles relating to the directionality of sperm movement are unknown. The authors theoreti-
cally derived a formula for the relation between linearity (LIN) and curvilinear velocity (VCL), and demonstrated
the validity of that formula using computer-aided sperm analysis (CASA) on 175 samples of freshly ejaculated
semen obtained from 49 patients. Semen from 3 patien(ts was lreated using a 90% single-layer Percoll preparation,
and various parameters were measured before and after the (reatment as well as over the course of time. Measure-
ments were made multiple times for each sample, changing the visual field so that the total sperm count was above
300. It was found that, taking k, as a constant, the following relation held between linearity (L) and curvilinear
velocity (V): L? < 1-k,V2. Since L? < 1-k,V? can be rearranged as k, < (1-L?)/V?, it was found theoretically that the
value of (1-L2)/V? indicates the degrees of winding forward of the sperm in a sample, the mean values of (1-L2)/V?
x 10* were determined and used as the Suzuka Kaisei Index (SKI). SKI decreased with the Percoll treatment, and
then increased with time. All 175 samples were examined, and a tendency was seen for the percent motility and
mean curvilinear velocity to decrease with increases in SKI. These results suggest that SKI is a potential index of
sperm mofility. Moreover, it was found by using Sperm Spring Theory that hyperactivation may be merely the high
energy state.
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