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Effects of Reactive Oxygen Species on Motility in Human Spermatozoa
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Objective: To investigate the effects of ROS on kinematic parameters in human spermatozoa. To
verify the changes in above parameters, human spermatozoa were incubated with xanthine-xanthine
oxidase (X-X0), H,0,, sodium nitroprusside (SNP) or lymphocyte. Otherwise, spermatozoa were
incubated under low O, (5%) condition.

Methods: CASA was employed to analyze sperm motion parameters.

Results: Under H,0, treatment, all kinematic parameters of spermatozoa were dramatically
increased during 30 min, but gradually decreased thereafter. Under the low concentration of H,0,
(125 pM and 250 uM), the movement velocity (VAP, VCL, VSL) decreased, but forward movement
increased. Under the 1 mM H,0,, sperm showed reduced kinematic parameters except during first 30
min of incubation. In the cases of X-XO and SNP treatment, the movement velocity increased but the
forward movement reduced. After incubation for 3 hr treatment, the kinematic parameters gradually
decreased in high concentration of X-XO. However these parameters maintained or increased in low
concentration of X-XO. There was no obvious changes in the above parameters in the high
concentration of SNP. In the presence of high concentration of lymphocytes, all parameters decreased.
Under the 5% O, condition, the parameters of the movement velocity and movement pattern increased,
but forward movement decreased. Taken togethers, it suggested that ROS increased the movement
velocity but decreased the forward movement and lateral head replacement. H,O,, X-XO, SNP and
lymphocyte treatment significantly increased capacitated spermatozoa within 1 h of incubation. There
was no significant difference in capacitation between low- and high O, group.

Conclusion: The early onset of capacitation in the presence of ROS suggest that ROS might be a
positive regulator of sperm capacitation and hyperactivation. These results demonstrate that low
concentration ROS facilitates the movement velocity but high concentration ROS was inhibitory.
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Table 1. Comparison of kinematic parameters of human sperm suspension under low (5%) versus ambient (20%) oxygen

tension incubated for 0.5, 1,3 and 6 hr

Treatment

Parameter 0.5hr 1 hr 3hr 6 hr

20% O, 5% 0O, 20% O, 5% O, 20% O, 5% O 20% O, 5% O,
Motility (%)  87.5£7.5  90.0£7.5  80.0:+1.9  86.5+3.5 77.5+8.5  86.5+2.5 66.0+2.0  83.0+2.3
VAP (um/s)  56.6+7.3  74.4+293  64.1x19.1 573+254  91.6+27.1 63.1¥32.8  79.0+35.3  80.5:10.9
VSL (um/s) 434447  55.1%28.6  56.0:104 35.9+17.5  66.0432.4 473x197  40.14£25.1 65.2£118
VCL (um/s)  84.2£29 107.3+31.6° 86.3+39.0 102.5+41.1° 129.0+37.4 101.1+28.4 111.7+48.3 107.0£20.3
VLH (um) 2.9+2.0 3.0+0.9 2.7+0.8 4.4+0.5° 2.7+0.8 3.1£1.3 3.0+1.0 4.9+1.1
BCF (Hz) 0.0+0.0 6.1x1.5° 133247 125428 10.045.0  16.5+4.3 134483 17.124.1
STR (%) 78.0£15.0 75.0¢21.0  90.048.0  65.0£16.0° 70.0£17.0 77.0£150  56.0£20.0 81.0+8.0°
LIN (%) 55.0£155 85.0+72°  67.0+18.8 68.0112.5 51.0£22.0  73.0¢15.17  36.0+19.8  61.0+£3.0°

Data are presented as means + SEM (n=5). p<0.01, Chi-square test; compared with untreated control suspension.
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Figure 1. Changes in the kinematic parameters of human sperm suspension incubated for 0.5, 1, 3 and 6 hr in
the presence of H,O, (125 uM ~ 1 mM). Each abbreviated word means as MOT, total motility; VAP, average path
velocity; VCL, curvilinear velocity; VSL, straight line velocity; ALH, Amplitude of lateral head displacement;
BCF, beat cross frequency; STR, straightness; LIN, linearity. Data are presented as means = SEM (n=5).
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Figure 2. Changes in the kinematic parameters of human sperm suspension incubated for 0.5, 1, 3 and 6 hr in
the presence of xanthine (100 pM) ~ xanthine oxidase (50 ~ 400 mIU). An abbreviated word means as MOT, total
motility; VAP, average path velocity; VCL, curvilinear velocity; VSL, straight line velocity; ALH, Amplitude of
lateral head displacement; BCF, beat cross frequency; STR, straightness; LIN, linearity. Data are presented as

means £ SEM (n=95).
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Figure 3. Changes in the kinematic parameters of human sperm suspension incubated for 0.5, 1, 3 and 6 hr in
the presence of 0.1 ~ 100 uM sodium nitroprusside. Bach abbreviated word means as MO, total motility; VAP,
average path velocity; VCL, curvilinear velocity; VSL, straight line velocity; ALH, Amplitude of lateral head
displacement; BCF, beat cross frequency; STR, straightness; LIN, linearity. Data are presented as means + SEM
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Figure 4. Changes in the kinematic parameters of human sperm suspension incubated for 0.5, 1, 3 and 6 hr in
the presence of 1 ~ 4 x 10%ml lymphocytes. Each abbreviated word means as MOT, total motlhty, VAP, average
path velocity; VCL, curvilinear velocity; VSL, straight line velocity; ALH, Amplitude of lateral head displacement;
BCEF, beat cross frequency; STR, straightness; LIN, linearity. Data are presented as means + SEM (n=5).
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