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Radical Scavenging Activities and Protective Effects against Oxidative
Damage to DNA of Extracts from Medicinal Plants with known
Osteoprotective Effects

SungSook Choi, Dongsool Yim and Sookyeon Lee*
College of Pharmacy, Sahmyook University, Seoul 139-742, Korea

Abstract — Among aging diseases, the most basic problem is a decrease in bone mineral density. Patients with osteoporosis are
steadily increasing in the world. This study was investigated to show the relationship between osteoporotic effects and oxidative
damage. Water extracts of 15 medicinal plants and ethanol extracts of 14 medicinal plants with known anti-osteoporotic effects,
were tested for their radical scavenging activity using DPPH, ABTS, SRSA and FRAP assay. Water extract of Cornus offi-
cinalis, Rubus coreanus and ethanol extract of Rubus coreanus, Viscium album var. coloratum, Cimicifuga heracleifolia showed
about 15-20 mg/g of total phenolic contents. Water extract of Cornus officinalis, Rubus coreanus and Epimedium koreanum
showed high radical scavenging activity. Ethanol extract of Drynaria fortunei, Cornus officinalis, Rubus coreanus, Gentiana
scabra and Astragalus membranaceus showed high radical scavenging activity. Water extract of Drynaria fortunei, Cornus offi-
cinalis , Nelumbo nucifera, Epimedium koveanum, and Gentiana scabra showed very strong protective effect against oxidative
damage to DNA. These results suggest the correlation between anti-osteoporotic effects and antioxidative effects.
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Table 1. Summary of antioxidant activity of water extract of medicinal plants
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Total phenolic contents

FRAP

Sample (equivalent to mg/ml of o DPPH o ABT S (equivalent to SARS
tannic acid) (% inhibition) (% inhibition) mg/ml of Fe2+) (% inhibition)

Drynaria fortunei 0.061+0.005 82.90+0.5 96.61+0.3 1.09+0.12 99.16+0.2
Psoralea corylifolia 0.195+0.01 66.21+0.7 95.42+0.3 0.79+0.03 95.8+0.3
Cibotium barometz 0.113+0.01 84.19+0.5 91.02+2.1 1.01+0.12 97.7+0.6
Cornus officinalis 0.965+0.06 99.06+0.02 98.62+0.2 1.16+0.14 82.1+1.2
Rubus coreanus 1.393+0.05 98.25+0.05 98.36+0.02 0.65+0.15 91.3+0.6
Nelumbo nucifera 0.186+0.02 98.31+0.05 98.64+0.4 0.118+0.03 98.8+0.1
Epimedium koreanum 0.458+0.02 98.26+0.06 99.89+0.02 1.12+0.7 99.6+0.1
Eucommia ulmoides 0.15+0.003 86.97+0.03 97.8240.1 0.96+0.06 99.4+0.1
Z‘?‘;’:Z’m‘;fb”m var 0.1420.003 88.26+0.02 98.39:0.2 0.98:0.07  99.4+0.1
Cimicifuga heracleifolia 0.164+0.02 73.95+0.6 95.04+1.2 1.03+0.3 99.2+0.3
Achyranthes fauriei 0.12+0.02 36.33+0.9 3245423 0.41+0.05 98.3+0.5
Scrophularia buergeriana 0.401+0.04 54.72+0.2 92.56£0.3 0.91+0.04 95.2+0.9
Swertia japonica 0.160+0.03 83.71£0.6 96.48+0.8 0.90+0.06 98.3+0.8
Gentiana scabra 0.56+0.06 87.82+0.4 92.56+0.7 0.48+0.02 99.5+0.2
Astragalus membranaceus 0.37+0.05 79.76x0.3 92.38+0.5 0.13+£0.08 98.5+0.6
Vitamin C (1 mM) - 97.8+0.6 96.78+0.8 1.23+£0.7 97.5£0.5
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Table II. Summary of antioxidant activity of ethanol extract of medicinal plants

Total phenolic contents
(equivalent to mg/ml of
tannic acid)

Sample

DPPH
(% inhibition)

FRAP
(equivalent to
mg/ml of Fe’")

ABTS
(% inhibition)

SARS
(% inhibition)

Drynaria fortunei 0.92+0.03 89.15+0.5 99.19+0.3 1.16+0.12 94.2+0.2
Cibotium barometz 0.84+0.08 86.01+0.5 97.31+2.1 1.06+0.13 91.5+0.5
Cornus officinalis 0.56+0.02 85.61+0.2 98.89+0.2 1.09+0.14 93.1£0.7
Rubus coreanus 1.02+0.07 87.42+0.5 98.95+0.02 1.16+0.05 86.5+1.1
Nelumbo nucifera 0.95+0.05 69.62+0.7 99.78+0.4 1.13+0.15 95.2+0.9
Epimedium koreanum 0.97+0.06 2271421 98.39+0.02 1.12+0.03 90.2+0.6
Eucommia ulmoides 0.73+0.02 87.72+0.3 92.89+0.1 1.01£0.17 90.4+0.1
Zig‘;;”tu“mlb”m var 1.22:0.0.02 72.46+£0.2 96.28+0.2 1.05£0.06 73.840.6
Cimicifuga heracleifolia 1.14+0.03 56.25+0.6 83.82+1.2 1.05+0.07 89.2+1.5
Achyranthes fauriei 0.18+0.02 78.92+0.9 95.69+2.3 0.21+0.03 99.5+0.01
if; ‘;’; Z’;’lf;;“ 0.39+0.04 83.59+0.2 93.65+0.3 0.83£0.05 985.40.1
Rehmannia glutinosa 0.67+0.02 67.78+0.6 95.24+0.8 1.1240.14 90.2+0.2
Gentiana scabra 0.79+0.08 98.83+0.4 99.62+0.02 1.16+0.06 95.8+0.8
“,ise’;‘ﬁzzgceus 0.73£0.02 83.3140.3 98.34+0.5 1.1240.08 86.4+0.8
Vitamin C (1 mM) - 97.8+£0.6 96.78+0.8 1.23+0.7 97.5+0.5
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Fig. 1. Concentration dependent DPPH radical scavenging
activity of 4 water extract of medicinal plants. Concentration
of vitamin C were 100, 10, 1, 0.1 and 0.01 ug/ml, respectively.
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Fig. 2. Concentration dependent DPPH radical scavenging
activity of 5 ethanol extract of medicinal plants. Concentration
of vitamin C were 100, 10, 1, 0.1 and 0.01 pg/ml, respectively.
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Fig. 3. Concentration dependent ABTS radical scavenging
activity of 4 ethanol extract of medicinal plants. Concentration
of vitamin C were 100, 10, 1, 0.1 and 0.01 pg/ml, respectively.
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Fig. 4. Concentration dependent ABTS radical scavenging
activity of 5 ethanol extract of medicinal plants. Concentration
of vitamin C were 100, 10, 1, 0.1 and 0.01 pg/ml, respectively.
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Fig. 5. Agarose gel electrophoresis of damaged DNA induced
by Cu(ID)-ascorbic acid and the protective effect of several
medicinal plants. Lane 1 & 8, DNA exposed to Cu(I1)(100 mM)
and ascorbic acid 1 mM; lane, 2 undamaged DNA; lane, 3
DNA+Cu(Il)+ascorbic acid+Drynaria fortunei ; lane 4, DNA
+Cu(Il)tascorbic acid+Cornus officinalis; lane, 5 DNA+ Cu(Il)
+ascorbic acid+Nelumbo nucifera; lane 6, DNA+Cu(Il}+ascorbic
acid+FEpimedium koreanum; lane 7, DNA-+Cu(IT)+ascorbic acid
+Gentiana scabra
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