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Abstract: Objective To investigate the impact of succinate dehydrogenase (SDH) on the modulation of human
sperm functions. Methods The isolated human sperm were co-incubated with different concentrations (10, 20,
40 mmol/L) of SDH inhibitor disodium malonate for one or two hours. The activity of the SDH was measured by
commercially available reagent kit, while the protein level of the SDH catalytic subunit SDHA was determined
through Western blot analysis. Sperm functions were analyzed: 1) The impact of disodium malonate on important mo-

tility parameters of un-capcitated sperm including progressive motility rate ( PR) , total motility (TM) , average
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pathvelocity (VAP ) and the ability of capacitated sperm to penetrate viscous media were be assessed using a com-
puter aided semen analysis system. 2) Effect of disodium malonate on sperm survival rate was evaluated using the
Fosin-Nigrosin microscopy. 3) The incidence of acrosome reaction in capacitated sperm was be detected by PSA-
FITC staining assay following disodium malonate treatment. Results Disodium malonate had no effect on expression
of SDH catalytic subunit SHDA protein in human sperm. However, it inhibited the catalytic activity of the SDH,

sperm forward motility, total motility, and the ability of sperm to penetrate viscous media. These inhibitory effects

were positively correlated with the concentration of disodium malonate. Furthermore, disodium malonate had no any

influence on the occurrence of spontaneous acrosome reaction in capacitated sperm. Conclusions

Disodium mal-

onate impairs human sperm motility by inhibiting succinate dehydrogenase activity.
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After co-incubation with different concentrations of disodium malonate for 1-2 hours, the activity of SDH enzyme (A) and

the level of SDH catalytic subunit SDHA protein in human sperm (B) were detected; P<0.05, “"P<0.01, "*"P<0. 001

compared with control group.

1 WIE 48X AR F & SDH E5iF 14K SDHA FRik ka0

Fig 1 Effects of disodium malonate on SDH enzyme activity and SDHA expression level in human

sperm(Xxs, n=6)
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Alterations in the progressive motility ( A), total motility (B), average path velocity (C), and survival rate (D)
(incubation time: 2 hours) were observed subsequent to the co-incubation of human sperm with varying concentrations of
disodium malonate for a duration of 1-2 hours in vitro; Differences between the control and experimental groups were de-
termined by One-way analysis of variance; P<0.05, “P<0.01, "*"P<0.001 compared with control group.
2 AoBTHMXARBFIIRIENERE BREHN THREEERFEENZM
Fig 2 Assessment of sperm progressive motility ( PR), total motility (TM) , average path velocity ( VAP)
and viability in untreated and disodium malonate-treated groups(x+s, n=8)
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The ability of sperm to penetrate artificial mucus was assessed as described in Materials and methods ; the number of sperm at
(A) 1 e¢m and (B) 2 em from the base of capillary was calculated in each group ;the number of cells in each experimental group
was normalized to values from parallel, untreated controls (cell density, % of control), which indicates the sperm penetration
ability into the viscous medium;differences between the control and experimental groups were determined by One-way analysis of
variance; ‘P<0.05, “"P<0.001, "*"P<0.000 1 versus the parallel control group; P4. progesterone.

B3 W_BWHEEXMREABTFFENENFRENNIEAR

Fig 3 Effect of disodium malonate on the ability of capcitated sperm to penetrate the viscous medium(x+s, n=6)
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The integrity of the sperm acrosome was evaluated by fluorescein isothiocyanate-conjugated pisum sativum agglutinin

(PSA-FITC) staining; A. a typical example of PSA-FITC staining was shown, the asterisks showed acrosome-intact sperm

and the arrows showed acrosome-reacted sperm; B.the percentages of acrosome-reacted sperm in each group were

analysed and at least 200 sperm were assessed , the data were presented as the mean + standard error of mean; Differences

between the control and experimental groups were determined by One-way analysis of variance; "P<0. 05 versus the paral-

lel control group (scale bar:10 pm) ; AR. acrosome reaction.

B4 AIBRIMOEXIREABTFEETER R ML ERH T

Fig 4 Impact of disodium malonate on spontaneous acrosome reaction in capacitated human sperm(x+s, n=4)
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