J. Soc. Cosmet. Scientists Korea
Vol. 30, No. 1, May 2004, 39-51

QE oet mFL&4 &el 9 0| 2olst= uF 2ASH el EfA
e R AT L P R
SEERREL LR

ChangSu Kim, Jae-Hyung Jung*, Nam-Kyung Kim*, Sanghwa Han*, and Shin Wook Choi’

Radiant Inc. Bioindustry Foundation, 198-53, Hupyoung-dong, Chunchon-si, Gangwon 200-160, Korea
*Department of Biochemistry, Kangwon National University, Chunchon-si, Gangwon-do

7t 7] &F 242 S shiR ZEd Aol e

Az e, B

Qo SEOE B2 548 d7lgk FAHH J5&
ke 9R7E £48 J4E Aolgke sl 05, -OHol tigh MAdE 3tal 48 EPRYSE SAstgon &4 93t
B3 24 A APAES HaCaT % BIOFI0 AES ATA 3 £3& FAsHAT), B2 4% 9% 4239 P4

%"E“:’l ascorbic acid$} tocopherol®] F& ZAE #AE 4 g ow, ]Hfﬂ $Akol ghatal A of —JEH AAE £ 9des &
QBIHL-, olo] Eol YT HEENE Wolsls HA FEES AEs Zo AEH, 53, 33 F F 8FY FEEC 2&4
% S8 WojsE s Bk

Abstract: Ozone(Os), one of best~known toxic air pollutant, act as a strong oxidant. It is possible that skins exposed to the
air can he easily damaged by such oxidative air pollutants. Therefore, in the present study, anti-oxidative effects of natural
products on Oz~ and -OH were investigated by EPR. Ozone caused protein damage and lipid oxidation, in HaCaT and
BI16F10 leading ultimately to programmed cell death. It also reduced the level of antioxidant molecules including ascorbic
acid ancl tocopherol in stratum corneum. However, antioxidants originated from natural products could protect skin from
these oxidative damages. We concluded that eight natural extracts including Rosa davurica, Ligularia sibrica, Green tea

Identification of Ozone-induced Skin Damage and Screening of Antioxidant for Ozone

acted as strong antioxidants against ozone.
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Figure 1. Ozone concentrations in Seoul.
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Table 1. Speroxide Radical Scavenging Activity of Plant Extracts

Extract Superoxide radical(Oz ™) Extract Superoxide radical(Qs ™~ )
(100 ug/mL) scavenging activity (100 ug/mL) scavenging activity
Green tea 92.2 Alangium platanifolium, stems 8.7
Rosa davurica, fruits 83.9 Codonopsis pilosula, leaves 76.8
Ligularia sibrica 875 Berberis koreana, stems 76.5
Rosa davurica, leaves 875 Pleuropterus multiflorus 72.3
Lespedeza bicolor, leaves 87.2 Pteridium aquilinum 70.7
Lespedeza bicolor, stems 84.3 Zanthoxylu piperitum, leaves 69.7
Sanguisorba dfficinalis 837 Ardlia elata 639
Zanthoxylum schinifolium, leaves 834 Cirsium setidens 66.9
Ginkgo biloba, leaves 829 Cinnamomum zeylanicum 62.5
Juglans mandshurica, roots 82.7 Cinnamormum zeylanicum, 1oots 57.6
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Table 2. Hdroxyl Radical Scavenging Activity of Plant Extracts
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Figure 4. Lipid peroxidation of liposome by ozone treat-
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160 uM¢] Q2o =23 liposomed] A A4S 100%2
A% w100, 200 ug/mLe] ascorbic acid¥ L& ¢
o A AAEI 247 oF 57.143%9F 38571% 0.2 UEREe
o, catechin® Z$-olE &% H2ld dixae A2
sloll tia 85.714%9F 58571%9] A A2HE7E 2450
Adakst gA g7t 7144 dAEAR] ascorbic acid
9 AL o e AL
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Extract Hydroxyl radical(-OH) Extract Hydroxy! radical(-OH)
(100 ug/mL) scavenging acitivity (100 ug/mL) scavenging acitivity
Ligularia sibrica 73.1 Rosa davurica 358
Prunus persica 625 Dioscorea batatas 35.2
Bidens bipinnata 545 Patrinia scabiosaefolia 35.1
Codonopsis lanceolata 451 Dioscorea nipponica 31.2
Platycodon grandiflorum 459 Cinnamomum zeylanicum 30.7
Green tea 45.6 Lycium chinense 296
Sambucus williamsii 444 Lycium chinense 2838
Cuscuta japonica, seeds 436 Cinnamomum zeylanicum 286
Quercus myrsinaefolia 41.1 Cirsium setidens 212
Juglans mandshurica 394 Castanea crenata 272
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Table 3. Protective Effects of Antioxidants on Lipid Peroxidation by Ozone Treatment

Extracts Relative lipid oxidation Extracts Relative lipid oxidation
(100 ug/mL) (% of control”) (100 ug/mlL) (% of control”)
Juglans mandshurica 106.55 Liriope platyphylla 104.73
Ardlia elata 83.27 Alangium platanifolium, stems 105.09
Viscum album 82.18 phellinus linteus 9891
Cinnamomum zeylanicum 91.64 Phaseolus nipponensis 87.64
Cirsium setidens 9745 Rosa davurica 7740
Cirsium setidens 79.64 Campanula punctata 97.09
Ligularia sibrica 84.36 Lespedeza bicolor, stems 92.36
Lycium chinense 82.55 Nelumbo nucifera 89.09
Green tea 83.30 Sanguisorba officinalis 93.09
Ulmus davidiana, hull 82.55 Ginkgo biloba, leaves 9345
Alangium platanifolium, stems 9491 Panax ginseng, leaves 90.55
Codonopsis lanceolata 107.64 Sasa borealis 81.45
Platycodon grandiflorum 955 Zanthoxylu piperitum, leaves 75.64
Codonopsis pilosula, leaves 8291 Pleuropterus multiflorus 110.18
Berberis koreana, stems 98.18 Juniperus chinensis 76.00

v Lipid oxidation of liposome expose to 160 uM ozone in absence of plant extract
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Figure 6. Identification of protein damage by ozone using
SDS-PAGE.

Figure 7. Protective effects of antioxidants on protein
damage by ozone treatment. Lane 1@ control, 2: control +
NaOH (solvent for plant extracts), 3-12: Ozone treatment,
4-6. ascorbic acid 1, 10, 100 ug/mL, 7-9: catechin 1, 10,
100 ug/mL, 10-12: quercetin 1, 10, 100 ug/mL.
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Figure 8. Protective effects of plant extracts on protein
damage by ozone treatment. Lane licontrol 2-26: Ozone
treatment 3-26: 10 ug/mL, 100 ug/mL of plant extract
34 Rosa davurica 56 Green tea 7,80 Acanthopanax
senticosus, leaves 9,100 Quercus myrsinaefolia 11,12
Codonopsis lanceolata 13,14: Bidens bipinnata 15,16:
Platycodon grandiflorum 17,18. Cuscuta japonica, seeds
19,20: Dioscorea batatas 21,22: Meliosma myriantha 23,
24: Sambucus williamsii 25,26. Lespedeza bicolor, leaves.
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Table 4. Effects of Plant Extracts on Cell's Viability Exposed to Ozone

Extracts (100 ug/mL) Cell viability (%) Extracts (100 ug/mL) Cell viability (%)
Green tea 91.3 Alangium platanifolium, stems 72.6
Rosa davurica, fruit 89 Codonopsis pilosula, leaves 71.8
Ligularia sibrica 86.4 Berberis koreana, stems 66.5
Rosa davurica, leaves 8.3 Pleuropterus muitiflorus 64.8
Lespedeza bicolor, leaves 2.1 Pteridium aquilinum 60.7
Lespedeza bicolor, stems 8.9 Zanthoxylu piperitum, leaves 59.4
Sanguisorba dfficinalis 80.8 Ardlia elata 56.1
Zanthoxylum schinifolium, leaves 794 Cirsium setidens 51.3
Ginkgo biloba, leaves 78,9 Cinnamomum zeylanicum 50.7
Juglans mandshurica, roots 786 Cinnarmmomum zeylanicum, stems 50.2
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Table 5. Concentration of Ascorbic Acid and a-To-
copherol in Stratum Corneum Exposed to Ozone
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Figure 15. Eifect of plant extracts on concentration of
ascorbic acid and a-tocopherol in stratum corneum ex-—
posed to ozone C: 0 ppm ozone, N, A-H: 10 ppm ozone,
A: Green tea. B: Rosa davurica, C. Ligularia sibrica, D:
Sanguisorba oficinalis, E: Zanthoxylum schinifolium, leaves,
F:Pteridium aquilinum, G:Lycium chinense, H: Cinnamo-
mum zeylanicum.
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