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The present study aimed to investigate effects of ethanol extracts from Hydropsyche kozhantschikovi on
cell and DNA damage caused by oxidative stress. In a radical scavenging assay, compared with ascor-
bic acid used as a control, the level of DPPH (1,1-diphenyl-2-picrylhydrazyl) and that of hydroxyl rad-
icals in A kozhantschikovi extracts were 60.0% and 43.7%, respectively. The ferrous iron chelating level
was 37.5% compared to the chelating value of EDTA (ethylenediaminetetraacetic acid) as a positive
control at the same concentration. To verify inhibitory effects of oxidative cell damage induced by re-
active oxygen species (ROS), the relative level of lipid peroxidation and the expression level of the
p21 protein were compared in extracts-treated and untreated groups. Lipid peroxidation was com-
pletely inhibited in the extracts-treated group compared with the radical-only treated group. The level
of p21 protein expression was restored to 92.2% of p21 protein expression in the control sample. In
addition, DNA cleavage inhibition in the /A kozhantschikovi extracts was 74.1% compared with that of
the control group, suggesting that /4 kazhantschikovi extracts repress DNA cleavage induced by ROS.
Moreover, the phosphorylation ratio of the H2AX protein was 16.7% in the radical-treated group, in-
dicating that the ethanol extracts inhibited 83.3% of DNA damage. Our findings suggest that ethanol
extracts from H kozhantschikovi are effective not only in repressing the oxidation of free radicals and
highly toxic hydroxyl radicals, but also in decreasing cell and DNA damage caused by oxidative

stress.
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Fig. 1. (A) DPPH free radical and hydroxyl radical scavenging
activities and (B) Fe2+-chelating activities of ethanol ex-
tracts from A kozhantschikovi. (A) The DPPH free radical
scavenging activity was 60.0% at 400 pg/ml. Hydroxyl-
radical scavenging activity was found to be enhanced
with concentration-dependent manner, exhibiting 43.7%
at 400 ng/ml. Ascorbic acid was used for the positive
control. (B) The Fe’'-chelating activity was revealed
37.5% at 400 pg/ml to the activity of EDTA. EDTA was
used for the positive control. In all experiments, the ab-
sorbance values were converted to scavenging and che-
lating effects (%) and data plotted as the means of repli-
cate scavenging and chelating activity (%) valuestS.D.
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Fig. 2. The viability of NIH 3T3 cells by MTT assay. The NIH
3T3 cells (5x10° cells/well) were cultured in 96-well plate
at 37°C for 24 hr. The extracts from H kozhantschikovi
were treated by concentration dependent manner to each
well with FeSO4 and H,O,. After then 50 ul of MTT sol-
ution (1 mg/ml) was treated to each well for 4 h, and
then 100 ul of DMSO was treated to each well. The ob-
servance was measured with a microplate reader at 540
nm. The cell viability of radical treated group with Fe™*
and H,O, only was 70.7% compare to that of the radical
untreated control group. However, the cell viability
treated with A kozhantschikovi extracts was restored to
96.9% at the concentration of 80 pg/ml treatment.
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Fig. 3. The inhibition level of lipid peroxidation of the extracts
from H kozhantschikovi on oxidative cell damages in-
duced by hydroxyl radical. The NIH 3T3 cells were cul-
tured in a 6-well plate at 2x10° cells/well for 16 hours.
After plating, the cells were treated with the varying con-
centration of H kozhantschikovi extracts, FeSO, and H,O,
were added to the plate. The cell lysate was mixed with
0.1 ml of 8.1% sodium dodecylsulfate, 0.75 ml of 20%
acetic acid, and 0.75 ml of 0.8% thiobarbituric acid. The
supernatant fractions were isolated and the absorbance
was measured at 532 nm. The inhibition level of lipid
peroxidation was shown to 954% at 80 pg/ml, exhibiting
an increasing tendency as the concentration rose. "1<0.05,
"p<0.01 indicate a significant difference between the only
radical treated group (treated with FeSO,, H,O, without
extracts) and extracts-treated group (treated with FeSO,,
HyO, and varying concentration of extracts).
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Fig. 4. The expression level of H kozhantschikovi extracts on p21
protein. Lane 1 is control and lane 2 is treated with only
radical treated group. Lanes 3-6 were treated with vary-
ing concentration of extracts (3.2, 16 and 80 pg/ml). The
level of p21 expression was measured by western blot
analysis. The level of p21 expression showed 12.5% in
radical treated group with Fe* and H,O, only. On the
other hand, the amounts of expression of p21 were in-
creased from 36.7% to 92.2% at 80 ng/ml in H kozhant-
schikovi extracts treated group. p<0.05 indicate significant
difference between the only radical treated group and
extracts-treated group.
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Fig. 5. The effects of H kozhantschikovi extracts on supercolied
DNA and open circular DNA of the yX-174 RF I plasmid
DNA by hydroxyl radical. Lane 1 is control group and
lane 2 is only radical treated group. Lanes 3-6 were treat-
ed with varying concentration of the extract (3.2, 16 and
80 ug/ml). The wX-174 RF I plasmid DNA was identified
as supercolied DNA in the control group. In contrast,
the supercolied plasmid DNA had transformed to open
circular DNA due to DNA segmentation in radical treat-
ed group with Fe™" and H,O,. p<0.05 indicate significant
difference between the radical treated group and ex-
tracts-treated group.
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induced by hydroxyl radical. Lane 1 is control group and
lane 2 is only radical treated group. Lanes 3-6 were treat-
ed with varying concentration of the extracts. The phos-
phorylation ratio of H2AX over different concentration
of extracts were 82.2% at 3.2 png/ml, 36.7% at 16 ng/ml,
and 16.7% at 80 pg/ml compared to those ratio in neg-
ative control treated with Fe*" and H,O,. The occurrence
of DNA damage was inhibited in NIH 3T3 chromosome
when extracts treated, with approximately 83.3% com-
paring to radical treated group. p<0.05, " p<0.01 indicate
a significant difference between only radical treated
group and extracts-treated group.
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