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Effect of Carthami-Flos aquacupuncture on t-Butylhydroperoxide- induced
inhibition of Na'-K'-ATPase activity in cerebral synaptosomes

Kim, Cheol-Woong - Seo, Jung-Chul - Youn, Hyoun-Min - Jang, Kyung-Jeon
Song, Choon-Ho - Ahn, Chang-Beohm

Deptartment of Acupuncture & Moxibustion, College of Oriental Medicine, Dong-Eui University

Objectives ; This study was undertaken to determine whether Carthami-Flos aquacupuncture (CFA)
exerts protective effect against oxidant-induced inhibition of Na'-K'-ATPase activity in cerebral
synaptosomes. ‘

Methods and Results ; The enzyme activity was dependent on incubation time and enzyme protein
concentrations. An oxidant t-butylhydroperoxide (tBHP) at 1 mM concentration caused a significant
inhibition of Na'-K'-ATPase activity, which was prevented by addition of 0.01% CFA. tBHP inhibition
and CFA protection were independent on incubation time or enzyme protein concentrations. The enzyme
activity was increased by ATP in a dose dependent manner. Effects of tBHP and CFA were not
affected by ATP cocentrations. tBHP (1 mM) produced a significant increase in lipid peroxidation in
cerebral synaptosomes, which was prevented by 0.01% CFA. CFA decreased oxygen free radicals
generated induced by the phorbol-ester in a dose-dependent manner in human neutrophil.

Conclusions ; These results suggest that CFA exerts protective effect against tBHP-indu ced inhibition
of Na'-K™-ATPase activity, which is due to by an antioxidant action resulting from a direct scavenging
effect of oxygen free radicals in the cerebral synaptosomes.
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Fig. 1. Effects of tBHP and Carthami—Flos aquacup -
uncture (CFA) on time course of Na'—K'—ATPase activity
in cerebral synaptosomes. The enzyme activity was me -
asured at 370C for 2-20 min in 100 mM Na’, 10mM K,

3mM Mgz‘, 20mM Tris/HC! (pH 7.4), and 3mM ATP in the
presence or absence of imM tBHP and/or 0.01% CFA.
Data are meantSE of four experiments. *p<0.05 compared
with the control.
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Fig. 2. Effect of enzyme protein concentration on tBHP
inhibition and Carthami—Flos aquacupuncture (CFA) pr-
otection of Na'-K'-ATPase activity in cerebral syn-
aptosomes. The enzyme activity was measured at 370C for
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10 min in 100mM Na', 10mM K', 3mM Mg®, 20mM
Tris/HC! (pH 7.4), and 3mM ATP in the presence or
absence of 1mM tBHP and/or 0.01% CFA with 5-50u¢9
enzyme protein concentrations. Data are mean=S8E of four
experiments. *p<0.05 compared with the control.
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Fig. 3. Effect of various concentrations of Carth -
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10min in 100mM Na', 10mM K', 3mM Mg®, 20mM
Tris/HCI (pH 7.4), and 3mM ATP in the presence or
absence of 1mM tBHP and/or 0.0005-0.01% CFA. Data
are mean*SE of four experiments. *p<0.05 compared with
the tBHP alone.
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Fig. 4. Effect of Carthami—Flos aquacupunclure (CFA)
on tBHP-induced inhibition of Na'-K'-ATPase activity in
cerebral synaptosomes. The enzyme activity was measured
at 370C for 10 min in 100mM Na’, 10mM K, 3mM Mg®,
20mM Tris/HCl (pH 7.4), and 0.5-5mM ATP in the
presence or absence of 1mM tBHP and/or 0.01% CFA.
Data are meantSE of four experiments. *p<0.05 compared
with the contro!.
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Fig. 5. Effect of Carthami—Flos aquacupuncture (CFA)
on {BHP-induced lipid peroxidation in cerebral syn -
aptosomes. Synaptosomes were treated with 1mM 1BHP at
370C for 60 min in the presence and absence of 0.01%
CFA. Data are meantSE of four experiments. *p<0.05
compared with —CFA. #p<0.05 compared with tBHP alone.
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Fig. 6. Inhibition of chemiiluminescence by Carthami
-Flos aqbacu:;uncture (CFA) in PMA-stimulated human
neutrophils. Neutrophils (1x105 cells/ml) w - ere mixed with
luminol (0.96 wzg/ml) in Kreb's Ringer phosphate solution.
After preincubation for 5 min with CFA, PMA (0.05 uzg/mi)
were added and ch - emiluminescence was meaured.
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