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Peroxynitrite Scavenging Mechanism of Zingiberis Rhizoma
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Ohbjectives : Peroxynitrite (ONOO"), formed from the reaction of 02" and NO, is a cytotoxic species that can oxidize
several cellular components such as proteins, lipids and DNA. It has been involved in the aging process and age-related
diseases such as Alzheimer s disease, rheumatoid arthritis, cancer and atherosclerosis. The aim of this study was to investigate
scavenging activities of ONOO™ and its precursors, NO and Oz and its scavenging mechanism of Zingiberis Rhizoma (ZR).

Methods : To investigate scavenging activities of ONOO", NO, Oz and its scavenging mechanism, we used fluorescent
probes like DCFDA, DAF-2 and DHR 123. The ONOO" scavenging activity on ZR was assayed by measuring oxidized
dihydrorhodamine 123 (DHR 123) by fluorometry. The scavenging efficacy was expressed as IC50, showing the
concentration of each sample that is required to cause 50% inhibition of DHR 123 oxidation. In a separate study, the protective
effect of ZR on ONOO™-induced nitration of bovine serum albumin was investigated through immuno-assay with a
monoclonal anti-nitryrosine antibody, and a horseradish peroxidase-conjugated anti-mouse secondary antibody from sheep.

Results : ZR markedly scavenged authentic ONQO™, O2” and NO. It also inhibited ONOO™ induced by O2” and NO which
are derived from SIN-1. The data demonstrated that ZR led to decreased ONOO™ mediated nitration of tyrosine through
electron donation. It also inhibited the nitration of bovine serum albumin induced by ONOO'™ in a dose-dependent manner.
Furtheremore, it blocked LPS-induced ROS and RNS generation.

Conclusions : These results suggest that ZR can be developed as an effective ONOO™ scavenger for the prevention of aging
process and age-related diseases.
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Fig. 1. ONOO" scavenging activity of Zingiberis Rhizoma.
Each value is the mean+S.E. of three experiments.
The oxidation of DHR 123 to fluorescent rhodamine
123 mediated by authentic ONOO™ (10 uM) was
measured with the change of fluorescence every 5
min for 30 min.
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Fig. 2. Effect of Zingiberis Rhizoma on SIN-1-derived
ONOQO"™ generation. Each value is the mean+S.E. of
three experiments. The oxidation of DHR 123 to
fluorescent rhodamine 123 mediated by SIN-1 (20
uM) was measured with the change of fluorescence
every 5 min for 30 min.
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Fig. 3. Effect of Zingiberis Rhizoma on sodium nitroprusside-
derived NO generation. Each value is the mean+
S.E. of three experiments. The oxidation of DHR 123
to fluorescent rhodamine 123 mediated by sodium
introprusside (2 mM) was measured with the change
of fluorescence every 5 min for 30 min.

Fig. 5. Interaction of Zingiberis Rhizoma with ONOO™ and its
effect on ONOO™-mediated 3-nitrotyrosine. A : ONOO™
(40 uM), B : Tyrosine (40 uM) with ONOO™ (40 uM), C :
Zingiberis Rhizoma (10 ug/m!) with ONOO™ (40 uM), D :
Zingiberis Rhizoma (25 ug/ml) with ONOO™ (40 uM), E :
Zingiberis Rhizoma (50 ug/ml) with ONOO™ (40 uM), F :
Tyrosine (40 uM), Zingiberis Rhizoma (10 ug/ml) with
ONOO™ (40 uM), G : Tyrosine (40 uM), Zingiberis
Rhizoma (25 ug/ml) with ONOO" (40 uM), H : Tyrosine
(40 uM), Zingiberis Rhizoma (50 weg/ml) with ONOO"
{40 uM). Each mixed solution was incubated at 37°C
with shaking for 1h and scanned between 190 and 600
nm with spectrophotometric analysis. The spectrum of
the peak displayed at 430 nm reflects the formation of
3-nitrotyrosine.
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Fig. 4. Effect of Zingiberis Rhizoma on SIN-1-derived - Q2"
generation. Each value is the mean=+S.E. of three
experiments. The oxidation of DHR 123 to
fluorescent rhodamine 123 mediated by SIN-1 (20
uM) was measured with the change of fluorescence
every 5 min for 30 min.
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Zingiberis Rhizoma Zingiberis Rhizoma
(ug/ml) 0 25 5 10
ONOO™ (um) 100 00 100 100

Fig. 6. Effect of Zingiberis Rhizoma on albumin nitration.
Zingiberis Rhizoma was added to BSA. The reaction
samples were incubated with shaking at 25 for 1h.
After ONOQ™ was added, all samples were further
incubated with shaking at 25<¢ for 30 min.
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Fig. 8. Inhibition of - O2" geneartion by Zingiberis Rhizoma
in LPS-treated ICR mouse kidney postmitochondria.
Each value is the mean+S.E. of three experiments.
ROS generation from LPS-challenged mouse kidney
homogenate was determined by the change of
fluorescence every 5 min for 30 min using DCFDA.
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Fig. 7. Inhibition of ONOO™ geneartion by Zingiberis
Rhizoma in LPS-treated ICR mouse kidney postmi-
tochondria. Each value is the mean+S.E. of three
experiments. ONOO™ generation from LPS-chal-
lenged mouse kidney homogenate was determined
by the change of fluorescence every 5 min for 30 min
using DHR 123 fluorescent probe.
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Fig. 9. Inhibition of NO geneartion by Zingiberis Rhizoma in
LPS-treated ICR mouse kidney postmitochondria.
Each value is the mean+S.E. of three experiments.
NO generation from LPS-chailenged mouse kidney
homogenate was determined by the change of
fluorescence every 5 min for 30 min using DAF-2.
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