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Abstract - In this study, we evaluated the protective effects of the hot water extract from red bean (Phaseolus angularis)
against oxidative DNA and cell damage induced by hydroxyl radical. The antioxidant activities were evaluated by hydroxyl
radical and hydrogen peroxide scavenging assay, and Fe*'-chelating assay. Although the extract with hot water didn’t
scavenge the hydroxyl radical, it removed and chelated hydrogen peroxide and ferrous iron necessary for the induction of
hydroxyl radical by 71% and 64% at 200 pug/ml, respectively. Its protective effect on oxidative DNA damage was carried
using yX-174 RF I plasmid DNA comparing the conversion level of supercoiled form of the plasmid DNA into
open-circular form and linear form and the expression level of phospho-H2AX in NIH 3T3 cells. In yX-174 RF I plasmid
DNA cleavage assay, it inhibited oxidative DNA damage by 96% at 200 pg/ml. Also, it decreased the expression of
phospho-H2AX by 50.1% at 200 ug/ml. Its protective effect against oxidative cell damage was measured by MTT assay and
the expression level of p21 protein in NIH 3T3 cells. In MTT assay for the protective effect against the oxidative cell
damage, it inhibited the oxidative cell death and the abnormal cell growth induced by hydroxyl radical. Also, it inhibited p21
protein expression by 98% at 200 ug/ml. In conclusion, the results of the present studies indicate that hot water extract from
red bean exhibits antioxidant properties and inhibit oxidative DNA damage and the cell death caused by hydroxyl radical.
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Fig. 1. DPPH free radical scavenging activities of hot
water extracts from P. angularis. The absorbance values
were converted to scavenging effects (%) and data plotted
as the means of replicate scavenging effect (%) against
extracts concentration in ug extracts per ml reaction
volume. Ascorbic acid was usedfor the positive control.
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Fig. 2. Hydroxyl radical scavenging activities of hot water
extracts from P. angularis. The absorbance values were
converted to scavenging effects (%) and data plotted as the
means of replicate scavenging effect (%) against extracts
concentration in Ug extracts per ml reaction volume. Ascorbic
acid was used for the positive control.
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Fig. 3. Fe%—chelating activity of hot water extracts from P,
angularis. The absorbance values were converted to chelating
effects (%) and data plotted as the means of replicate chelating
effect (%) against extracts concentration in ug extracts per
ml reaction volume. EDTA was used for the positive control.

120 - -
B P angularis

DAscorbic acid

il

Concentration (ug/ml)

% Scavenging activity
D [{e)
[ o

w
(=}

Fig. 4. Hydrogen peroxide scavenging activities of hot
water extracts from P. angularis. The absorbance values were
converted to scavenging effects (%) and data plotted as the
means of replicate scavenging effect (%) against extracts
concentration in Ug extracts per ml reaction volume. Ascorbic
acid was used for the positive control.
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Fig. 5. Oxidative damage of WX-174 RF Iplasmid DNA
caused by hydroxyl radical. In the plot, % supercoiled form
remaining were calculated by being compared with the
density of the untreated using UN-SCAN-IT program (Silk
Scientific, Inc.).
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Fig. 6. Intracellular DNA migration assay of NIH 3T3 cells
caused by hydroxyl radical. Lane 1 is untreated and lane
2 is treated with FeSO4 and H,O, without extracts. Lane
3-6 were treated with varying concentrations of the extracts
(1.6, 8, 40 and 200 pg/ml) in presence of hydroxyl radical.

233} FARE ol =5 YERSItHFig. 6). X A
A -F(Cnidium officinale)®] 80% et FZE9]

21,6, 8, 40, 200 ug/mlo] SEZ NIH 3T3 A|Zo]| A2
gt 23t A|=29] FE=7t wobgloll Wt DNA taild] o]§=

rd

=2

\i

o

7} ZHAashetal ® sk vf Qltk(Jeong et al,, 2009). £ A
TFAME B d FEES plasmid DNAS| Ak &4)

L

A5 DNA tail o] 5 EE A7 08 Hof &4
Akaeo] oJ3F DNAS] £A3RE A=t axpd oz A
o= o= A7

T o= 2250 hydroxyl 2FtjZhol 93k DNAS] Q1A
Slo]| mj2l= Pk gobir] ffs H2AX S QIAkeH|E &
Askoith H2AX QA= 715§ DNA &4of 9fsff &4
& Uehs B = (Rogakou ef al,, 1998), & Aol
A hydroxyl 2HH|Z-& A3t A|itolAf= QlAkSHH] 7}
Z7tekoinh v, B g4 FEEe 2oy @A Agst
A= o H2AX O] QIARSH| = 8 ug/mlol|A] ¢F 55,2%, 40
ug/mlefA] oF 55.8%, ~12]il 200 ug/mloAl °F 50,1%
AEE YEth(Fig. 7). 2 Jeong 5(2010) 9] Al
)5t 7hal(Solanum nigrum L,)o| A AA|SF lunasin
chal 22 DNAS] thdt H2AX S| Q1AkS ] o} Al&0] 10 uM
oA 82%= UrERdTEaL g Bl Qleh 2 Aol & E
FEEZ 200 ug/mlofA] oF 50%9] Q4katH] AAlEes H
o]l 917 wjiZoll DNAY] QIAISHE H|w A aatH o= o
Adte Aoz eyl

oo o:

-135-

hot water extracts from P. angularis
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Fig. 7. Expression level of H2AX induced by hydroxyl
radical. Lane 1 is untreated and lane 2 is treated with
FeSOs and H,O, without extracts. Lane 3-6 were treated
with varying concentrations of the extracts(1.6, 8, 40 and
200 pg/ml) in presence of hydroxyl radical. In the plot, %
expression level were calculated by being compared with
the density of the control band (treated with hydroxyl
radical) using UN-SCAN-IT program.
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Fig. 8. Effect of the hot water extracts from P angularis
on oxidative cell damage induced by hydroxyl radical. The
viability of NIH 3T3 cells was evaluated by MTT assay.
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Fig. 9. Effect of hot water extracts from P. angularis on
oxidative cell damage induced by hydroxyl radical. The
inhibition of lipid peroxidation was evaluated by measuring
the amount of TBARS formation using NIH 3T3 cells.
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Fig. 10. Expression of p21 protein induced by hydroxyl
radical. In the plot, % expression level were calculated
by being compared with the density of the control band
(untreated) using UN-SCAN-IT program. Lane 1 is untreated
and lane 2 is treated with FeSO4 and H,O, without extracts.
Lane 3-6 were treated with varying concentrations of the
extracts (1.6, 8, 40 and 200 pg/ml).
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