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ABSTRACT

Antioxidants have been added to cryoprotectant or in vitro culture medium for sperm to reduce the detrimental

damage, such as reactive oxygen species. However, curcumin, an antioxidant, shows dual effect on the viability and

progressive motility of bovine sperm exposed to hydrogen peroxide. Low concentration of curcumin increases sperm

viability and progressive motility, whereas high concentration of curcumin reduces them. This study was performed
to identify whether TREK-1 channel is related to low sperm viability and motility induced by high concentration of

curcumin. Curcumin reduced TREK-1 channel activity in a dose-dependent manner. TREK-1 channel was expressed

in sperm obtained from Korean native bull. Treatment with TREK-1 channel blockers, such as curcumin, fluoxetine,
GdCls, and spadin, significantly reduced sperm viability and motility (p < 0.05). However, TREK-1 channel activators

showed different effect; linoleic acid showed an increase in sperm viability and motility, and wogonin did not affect

them. These results show that TREK-1 channel is involved in the regulation of sperm viability and motility. In

particular, high concentration of curcumin might reduce sperm viability and progressive motility of Korean native bull

through blockage of TREK-1 channel.
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3 Atk TREK-1 529 gk
BIAZIL A 2] §4E STHI7IER
o)

Aoz &HA ULu 7,

B AT e AEE AT o Ao AZHH &
A 77 TREK 29 Rao] js) tehbeAs g3t
A TREK B2 2AE 97940 Aelstel 454 2
49 Waks 2AA,

Ho kI ol

1. 48 =2

2 A AHEE BAL FATLI A Lol A
T sl KPN 24 NS ARSIt 2ER Soi9le
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Fig. 1. Inhibition of TREK-1 channel by curcumin. Whole-cell currents were recorded in 5mM KCI, and the current levels at +60 mV
were analyzed. (A) Inhibition of TREK-1 current by 10 «M curcumin. (B) Summary of the effect of curcumin on TREK-1 current. (C)
Inhibition curves of curcumin on TREK-1 current. Data represent the mean + SD of five repeated experiments. *p < 0.05 compared to
the control.
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Negative control

TREK-1

Fig. 2. Expression of TREK-1 channel in bovine sperm. (A) TREK-1
mRNA expression in sperm and ovary. (B) Immunocytochemical
analysis of TREK-1. Fluorescent images labeled with channel-specific
antibodies and FITC (fluorescence isothiocyanate)-conjugated
anti-rabbit I9G. Negative control was produced by omission of primary
antibody. Scale bar represents 30 w«m.
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Fig. 3. Effect of TREK-1 modulators on sperm viability and progressive motility. (A) Live and dead staining of bovine sperm with Carcein
and Pl. The sperm was cultured in vitro for 1 h and 4 h. Green (Carcein-signal) and red (Pl-signal) show live and dead sperm, respectively.
Scale bar represents 60 «m. (B) Summary of sperm viability and progressive motility. The rate was normalized to each corresponding
control. Data represent the meantSD of three repeated experiments. *p < 0.05 compared o the control.
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