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1 Abstract ]

Flavonoids are a class of secondary metabolites abundantly found in fruits and vegetables. In addition, flavonoids have been
reported as potent antioxidants with benelicial effects against oxidative stress refated diseases such as cancer, aging, and
diabetes. Galangin (3,5,7-trihydroxyflavone), & member of the flavorol class of Havonoid, is present in high concentrations in
medicinal planis {e.9. Alpinia officinarum) and propolis, @ natural beehive product. The present.study was carried out to
investigate the protective eflects of galangin against hydrogen peroxide (H:0:}-induced oxidative stress, Galanginwas found to
guench the 1,1—diphenyl-2-picrylhydrazyl (DPPH) radical and intracellular reactive oxygen species generated by H:O: treatment
in cells, which is detected by a spectrofluorometer afler staining of 2°,7' ~dichlorodihydrofluorescein diacelate (DCF-DA), These
results suggest that galangin protected V79-4 lung fibroblast cells against H:0.—induced oxidative stress via the scavenging of

reactive oxygen species (ROS). (J Med Life Sci 2009:6:362-364)
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[ Introduction |

Galangin (3.5,7-trihydroxyflavone) (Fig. 1), a member of
flavonol class of flavoneid. is present in high concentrations
in honey and Alpinia officinarum, a plant which has been
used as spice and as a herbal medicine for a variety of
ailments in Asia for centuries. From the ethanol exfract of
A. officinarum root. galangin makes up approximately 10%
of the extractl. Galangin is also present in high
concentrations in propolis, which is a natural composite
balsam produced by honeybees from the gum of various
plants. with the following components: galangin (9%).
chrysin (4%), and quercetin (2%)2. Galangin possesses
certain biological activities, including anti-mutagenic¥, anti—
clastogenict), anti-oxidative and radical scavenging® 8, and
metabolic enzyme modulating activities?,

Reactive oxygen species, including the superoxide anion,
hydroxyl- radical, single oxygen. and hydrogen peroxide. are
oxygen containing molecules with unpaired electrons or
abstract elecirons from other molecules. These reactive
oxygen species can lead to functional damage in lipid.
proteins and DNA, which can eventually result in cell
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death®. Furthermore, the oxidative stress induced by the
overproduction of ROS plays an important role in various
lung pathologies, including bronchial asthma, cystic fibrosis.
pulmonary sarcoidosis, and lung cancer® 10 1) gnd lung
fibroblast is very sensitive to oxidative stress!2,

This study focused on evaluating the protective effect of
galangin on H:O:—induced oxidative stress in V79-4 lung
fibroblast cells.

| Materials_and methods ]

1. Reagents

Galangin (Fig. 1) was obtained from Professor Sam Sik
Kang of SeoulNational University. Republic of Korea.
Galangin was freshly dissolved in dimethyl sulfoxide
(DMSQ). yielding a final concentration, which did not exceed
0.1%. The 1.1-diphenyl-2-picrylhydrazyi (DPPH) radical and
2.7 —dichlorodihydrofluorescein diacetate (DCF-DA) were
purchased from Sigma Chemical Company (St. Louis, MO).
All other chemicals and reagenis used were of analytical
grade,

2. Cell culture

Previous reporis have shown that the lung is an organ
which is sensitive to oxidative stressi ¥, To study the
effect of galangin on oxidative stress, we used Chinese
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hamster lung fibroblasts (V79-4 cells), The V79-4 cells were
obtained from the American Type Culture Collection and
maintained at 37 T in an incubator at a humidified
atmosphere of 5% (0. and cultured in Dulbecco’ s modified
Eagle's medium containing 10% heat-inactivated fetal call
serum, streptomycin (100 gg/ml) and penicillin {100
units/ml}.

3. DPPH radical scavenging activity

Galangin at concentrations of 0.1,1 and 10 ug/ml were
added to a 1 X 10® M solution of DPPH in methanol, and
the reaction mixture was shaken vigorously, - After 30 min,
the amount of DPPH remaining was determmed at 520
nm!4, The DPPH radical- scavengmg act1v1ty (%) was
calculated as 100 X [{optical density of DPPH radical
treatment) — (optical density of galangin W1th DPPH radical
treatment)]/{optical density of DPPH radlca.l treatment)

B

4. Intracellular ROS measurement

To detect intracellular ROS, the DCF-DA method was
used. DCF-DA «diffuses into cells, where it is hydrolysed by

intracellular. esterase to polar 2 ,7-dichlorodihydrofluorescein. -

This non—fluorescent fluorescein analogue is trapped in cells
and can be oxidised to the highly fluorescent 27,7 -
dichloroflucrescein by intracellular oxidants!®, The V79-4
cells were seeded in a 96—well plate at 2 X 10" cells/well,
Sixteen hours after plating, the cells were treated with
galangin at concentrations of 0.1, 1 and 10 ug/ml. After 30
min, 1 mM H:0: was added to the plate. The cells were
incubated for an additional 3C min at- 37 . After the
addition of 25 M DCF-DA soluticn for 10 min, the
fluorescence of 2,7 —dichlorofluorescein was detected using
a Perkin—Elmer L3-5B spectrofluorcmeter. The intracellular
ROS scavenging activity (%) was calculated as 100 X
[(optical density of H:O: treatment) — (optical density of
galangin with H:O: treatment)] / (optical -density of H:0.
treatment).

Figure 1. Chemical structure of ga]anéih.

5. Statistical analysis

All measurements weré made in tripiicate and’ all values
were expressed ag the means + standard error. The results
were subjected to an analysis of variance (ANOVA) using
the Tukey test to analyze the difference. P { 0.05 was
considered significantly,

[ . Results and Discussion |

The radical-scavenging effects of galangin on the DPPH
radical and intracellular ROS were measured. The DFFH
radical-scavenging activity of galangin showed dose
dependent manner, 3.3% at 01 uglml, 7% at 1 pg/ml, and
35% at 10 pg/ ml. The DPPH radical-scavenging activity of

Figure 2. Effect of galangin on the scavenging of DFFH
radical. Measurements were made in triplicate and values
are expressed as means # standard error. *Significantly
different from control (P { 0.05),
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Figure 3. Effect of galangin on the scavenging intracellular
ROS. The intracellular ROS generated were detected with
spectrofluorometer after DCF-DA treatment. Measurements
were made in triplicate and values are expressed as
means * standard error. *Significantly different from
control (P { 0.05). : ‘
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N-acetylcystein (NAC), a major antioxidant used as a
positive control, showed 58% at 2 mM (Fig, 2). The
intracellular ROS scavenging activity of galangin showed
dose dependent manner, 6% at 0.1 gg/ml, 13% at 1 pg/ml,
and 28% at 10 gg/ml: The intracellular ROS scavenging
activity of NAC was 77% at 2 mM (Fig. 3). These results
indicate a reduction of ROS by galangin treatment, and
suggest that galangin possesses antioxidant properties.
Flavonoids are polyphenolic compounds present ubiquitously
in fruits, vegetables, and beverages such as tea and red
winel® 17, They have been shown to possess a variety of
biological activities at non—toxic concentrations in organisms,
Polyphenocls have an ideal and intrinsic structure for
capturing free radicals and electron delocalization, causing
higher antioxidant activity!®’ The antioxidant activity of
phenolic compounds is mainly due to their redox properties,
which allow them to act as reducing agents, hydrogen
doneors, and singlet—oxygen quenchers!®. Galangin, a
member of the flavonol class of flavoncid, is present in high
concentrations in medicinal plants (e.g. Alpinia officinarum)
and propolis, a natural beehive product’. Results from V79—
4 cells studies indicate that galangin with anti—oxidative and
free radical scavenging activities, The antioxidant effect of
galangin is attributed to this polyphenolic structure,
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