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Cytoprotective action of Rubi Fructus by modulation of
Reactive Oxygen Species, peroxynitrite and Ca™

Cheol-woong Lee, Ji-Cheon Jeong

Dept. of Internal Medicine, College of Oriental Medicine, Dongguk University

Objectives : Reactive oxygen species(ROS), which include hydrogen peroxide and other chemical forms known as free
radicals such as hydroxyl radical(OH), superoxide(O;™), and peroxyl radicals(ROO), are produced as part of normal and
essential biological processes. Peroxynitrite(ONOO ) is a reactive oxidant formed from superoxide( + O, ) and nitric oxide(NO),
that can oxidize several cellular components, including essential protein, non-protein thiols, DNA, low-density lipoproteins(LDL)
and membrane phospholipids. ROS and ONOO™ have contributed to the pathogenesis of diseases such as stroke, heart
disease, Alzheimer’s disease and atherosclerosis. Because of the lack of endogenous enzymes to thwart ROS and ONOO
activation, developing a specific scavenger is remarkably important. Rubi Fructus is the one of medical herbs and strengthens
the kidneys to preserves the vital energy.

Methods : In this study, the ability of Rubi Fructus(l, 10, 50g/ml) to scavenge ROS and to protect cells against ROS
and cell death of endothelial cell. The level of ROS was detected by staining with DCFH-DA. The level of intracellular
calcium(Ca,") was detected with the fluorescent method. Cell death analyses were performed using propidium iodide(PI) staining,

Results : Rubi Fructus blocked lipopolysaccharide(1LPS)-induced ROS, and decreased ROS induced 3-Morpholinosydnonine
(SIN-1) and tert-butylhydroperoxide(-BHP). Rubi Fructus markedly scavenged authentic ONOO', also inhibited ONOO"
induced by - O; and NO which are derived from SIN-1. Rubi Fructus inhibited intracellular Ca levels, and inhibited
+-BHP-induced ROS in YPEN cells. Rubi Fructus also manifested cytoprotection from cell death induced by +BHP.

Conclusions : The present study suggests that Rubi Fructus is a powerful antioxidant and promotes cellular defense
activity in the protection against ROS and ONOO'".
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Fig. 1. ROS scavenging activity of Rubi Fructus in LPS-treated mouse kidney homogenate.

The mice were pretreated with intraperitoneal injection of Smg/kg and 24h later decapitated. The kidney was isolated and homogenized ‘with
phosphate buffer. The homogenate was incubated without or with active components. ROS scavenging activity was measured by monitoring
the oxidation of DCFDA. Each value is the mean< S.D. of triplicate measurements.
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Fig. 2. Effect of Rubi Fructus on SIN-1-derived ROS generation.

Each value is the mean = S.D. of three experiments. The oxidation of DHR 123 to fluorescent rhodamine 123 mediated by SIN-1(100uM)
was measured with the change of fluorescence every 5 min for 30 min.
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Fig. 3. Effect of Rubi Fructus on t-BHP-derived ROS generation.

Each value is the mean+S.D. of three experiments. The oxidation of DHR 123 to fluorescent thodamine 123 mediated by t-BHP(101M)
was measured with the change of fluorescence every 5 min for 30 min.
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Fig. 4. ONOO™ scavenging activity of Rubi Fructus
Each value is the mean+S.D. of three experiments. The oxidation of DHR 123 to fluorescent rhodamine 123 mediated by authentic

ONOO(10uM) was measured with the change of fluorescence.
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Fig. 5. Effect of Aubi Fructus on SIN-1-derived ONOQ™ generation.

Each value is the mean= S.D. of three experiments. The oxidation of DHR 123 to fluorescent rhodamine 123 mediated by SIN-1(100uM)
was measured with the change of fluorescence every 5 min for 30 min.
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Fig. 6. Inhibitory effect of Rubi Fructus on intracellular Ca™ level.

YPEN cells were grown to confluency 80% in 96 well in DMEM medium. Cells were treated with ionophore in the absence or presence
of Rubi Fructus. Ca® level was measured by Fluo-4. Each value is the mean + S.D. of three experiments. Statistical significance: ***p<0.001
compared to non-treated, ##p<0.01, ###p<0.001 compared to treated ionophore.
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Fig. 7. Effect of Rubi Fructus on intraceliular ROS level induced +~BHP.

Cells were pre-treated with various concentration of Rubi Fructus for 1h and further treated with ~-BHP(20uM) for 30 min. Detection of
intracellutar ROS by staining with fluoremeter using DCFDA. Each value is the mean= S.D. Statistical results of one-factor ANOVA:
***p<0.001 compared to not treated +BHP, ###p<0.001 compared to treated t-BHP.

Fig. 8. Effect of Rubi Fructus on intracellular ROS level induced t-BHP.

Cells were pre-treated with various concentrations of Rubi Fructus for 1 h and further treated with +-BHP(20uM) for 30 min. The level
of intracellular ROS were detected by DCFDA using fluorescence microscope. a: untreated control, b: 20uM -BHP alone, c: 20uM +BHP
and 1pg/md Rubi Fructus, d: 20uM +BHP and 10ug/mé Rubi Fructus, e: 20uM #-BHP and 50ug/m{ Rubi Fructus.

Fig. 9. Effect of Rubi Fructus on apoptosis induced t-BHP.

Detection of apoptotic morphology by staining with fluorescent DNA-binding dye, P.I. Cell were treated Rubi Fructus. After 1 b, cells
were treated with +-BHP for 4h and were observed P.I staining. A: untreated control, B: 10 M #BHP treated alone, C: 10M #-BHP and
Rubi Fructus 1yg/mé, D: 10M BHP and Rubi Fructus 10ug/mf, E: 10M #-BHP and Rubi Fructus 50ug/mk.
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