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Oxidative stress induced by the over-production of reactive oxygen species (ROS) in the brain is the
most common cause of neurodegenerative diseases such as Alzheimer’s. In the present study, we in-
vestigated the protective effects of flavonoids and their glycosides, namely kaempferol, kaempfer-
o0l-3-O-glucoside, quercetin, and quercetin-3-B-D-glucoside, against HO»-induced oxidative stress in
the C6 glial cells. The HOx-treated glial cells exhibited decreased cell viability and increased ROS pro-
duction when compared with normal cells. However, cells treated with each of the four flavonoids/
glycosides demonstrated significantly increased viability and suppressed ROS production when com-
pared with the HyOo-treated control group. These results indicate that flavonoids/glycosides attenuate
oxidative stress induced by H>O, in Cé glial cells. To confirm the protective molecular mechanisms,
we measured pro-inflammatory factors such as inducible nitric oxide synthase, cyclooxygenase-2, and
interleukin-18. H,O, treatment was seen to elevate these factors and decrease IkB-a in the C6 glial
cells, while the flavonoids/glycosides induced a down-regulation of the pro-inflammatory factors and
increased IxB-a, indicating a neuroprotective effects through attenuation of the inflammation. In par-
ticular, quercetin and its glycoside showed a higher neuroprotective effect than the kaempferol
treatments. These results suggest that these flavonoids and their glycosides could be promising ther-
apeutic agents for neurodegenerative diseases via the attenuation of oxidative stress.
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Fig. 1. The chemical structures of flavonoids including kaemp-
ferol (A), kaempferol-3-O-glucoside (B), quercetin (C),
and quercetin-3-B-D-glucoside (D).
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Table 1. Effect of flavonoids on cell viability of C6 glial cells
treated with H,O»

Treatment (uM) Cell viability (%)

Normal 100.00+1.38°
H,0;-treated control 55.31+0.62°

0.25 60.02+1.34°

Kaempferol 0.5 61.56+1.90°
1.0 62.81+2.05

0.25 62.94+1.80°

Kaen;gizr;i’é'j'o' 0.5 60.83+1.88"
& 1.0 62.72+0.65%
0.25 60.05+1.45"

Quercetin 05 63.27+0.85™
1.0 65.68+2.19

) 025 61.39+2.24
Querlcetm'il'ﬁ'D' 05 61.59+2.95%
glucoside 1.0 62.99+1.12°

Values are means * SD from three independent experiments.
““Means with the different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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Fig. 2. Fluorescence intensity changes during 60 min in C6 glial
cells treated with H;O,. Values are means + SD from
three independent experiments. K, kaempferol (1 tM) ;
KG, kaempferol-3-O-glucoside (1 tM); Q, quercetin (1
M); QG, quercetin-3-B-D-glucoside (1 uM).
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COX-2, IL-1B9} Z-& pro-inflammatory factor®] Hd < 57}
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AFAA HOE 48l &4 F 58 C6 glial AZEAA 1
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¥ & 31 8) H ok th(Fig. 3). Normalw ol ¥l3| H,0,5 A&
g control ol A iNOS, COX-2, IL-189F 22 €54 AA T
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Table 2. Effect of flavonoids on level of reactive oxygen species
of C6 glial cells treated with H,O, for 60 min

DCFH fluorescence

Treatment (uM) intensity (%)

Normal 100.00+3.38°
H,0,-treated control 119.28+1.80°
0.25 107.36+3.46%
Kaempferol 05 106.47+2.05"
1.0 113.11+3.85°
0.25 111.70+1.71%
Kaenllpfer‘i’f'o' 05 108.78+1.34™¢
glucoside 1.0 107.50+4.89%
0.25 110.97+3.05™
Quercetin 05 107.96+2.79"4
1.0 106.70+4.02%
. 0.25 109.05+3.29"
Querlc etm—%—ﬁ -D- 05 109.21+2.58"
glucoside 1.0 103.57+4.53%

Values are means * SD from three independent experiments.
““Means with the different letters are significantly different
(p<0.05) by Duncan’s multiple range test.
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