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ABSTRACT

The objective of this study was to examine the effect of various discontinuous Percoll washing conditions on motile
sperm recovery rate and motion kinematics. Frozen semen samples from 3 bulls (0.5 ml plastic straws, 6% glycerol
in egg yolk-Tris-glycerol extender) were thawed in 37°C water bath for 1 min. After thawing, the mixed semen sam-
ples were randomly allocated to 12 treatment groups. Briefly, the spermatozoa were centrifuged for three different
time lengths (10, 20, and 30 min) at two gravities (300xg and 700xg) through two concentrations of discontinuous
Percoll density gradient of 1 ml 90%: 1 ml 45% Percoll and 2 ml 90%: 2 ml 45% Percoll to remove extender, debris,
and dead spermatozoa. Motile sperm recovery rate and motion kinematics were evaluated by computer assisted sperm
analyzer using Makler counting chamber. Sperm meotility (%) and motile sperm recovery rate showed similar pattern
in all treatment groups. However, sperm motility (%) and motile sperm recovery rate were highest at 700xg for 30
min through a discontionous Percoll density gradient of 1 mi 90%: 1 ml 45% Percoll. There were no significant diffe-
rences in motion kinematics after various Percoll washings. These results suggest that force of centrifugation, centrifu-
gation time, and Percoll volume significantly affect motile sperm recovery rate.
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Motile Sperm Recovery Rate (%)

_ Concentration(i) x Volume(i) x Motility{i}

" Concentration(f) x Volume(f) x Motility(f) x 100
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Curvilinear velocity (VCL) s Time-avgrage .velocity f’f sperm head along itg actual curvilinear trajectory
as perceived in two dimensions under the microscope

. . . Time-average of a sperm head along the straight line between its first
Straight-line velocity (V! 8 pe &
aight-line velocity (VL) /s detected position and its last position

Average path velocity (VAP) nm/s Time-average velocity of a sperm head along its spatial average trajectory

Linearity (LIN)

Mean amplitude of head lateral displacement (ALH) um

VSL/VCL

Mean head displacement along its curvilinear trajectory around the mean
trajectory

Percentage of sperm with increased curvilinear velocity and lateral head

Percentage of hyperactivated sperm (HYP) %

movement sperm, and decreased linearity; curvilinear velocity =80, linea-

rity <65, amplitude of head lateral displacement=6.5
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Fig. 1. Effects of Percoll volume and centrifugation time at 300xg
and 700xg conditions on motile sperm recovery rate (%). The effects
of different Percoll volume, centrifugation time, and gravity were
compared. Data are expressed as the mean+SE. *™° Significantly di-
fferent in 700xg (p<0.05). * Significantly different between 300xg and
700<g (p<0.05).
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Fig. 2. Effects of Percoll volume and centrifugation time at 300xg
and 700xg conditions on sperm motility (%). The effects of diff-
erent Percoll volume, centrifugation time, and gravity were com-
pared. Data are expressed as the meantSE. *® Significantly diff-
erent in 300xg (p<0.05), " Significantly different in 700xg (p<0.05).
* Significantly different between 300xg and 700xg (p<0.05).
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Table 2. Multiple linear regression analysis to assess the relationship of gravity, time, and volume of Percoll with motile sperm recovery

rate
Model Estimate (B) S.E Beta -value p-value
Gravity 0416 0.001 0.007 6213 0.006
Volume —0.538 0.427 -3.430 —8.041 0.000
Time 0.628 0.026 0.245 9.382 0.000
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Table 3. Multiple linear regression analysis to assess the relationship of gravity, time, volume of Percoll with motility(%)

Model Estimate (B) S.E Beta t-value p-value

Gravity 0291 0.007 0.018 2741 0.043

Volume ~0.477 2.692 ~12.089 4490 0.002

Time 0573 0.165 0.890 5.396 0.000
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