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Abstract: As a part of searching for the natural components which inhibit the skin aging and wrinkle formation, the 80%
methanolic extracts of 121 species of traditional herbal medicines used to treat lung and skin disease were investigated for
their in vitro anti-oxidative activity against 1,1-diphenyl-2-picrylhydrazyl (DPPH) and superoxide radicals, and inhibitory
activity against elastase. We selected 9 kinds of the traditional herbal medicines showing inhibitory activities of winkle
formation. The effective concentrations of 9 candidates for anti-wrinke/skin firming activity was less than 0.1 mg/mL, and
there is no toxicity to cell viahility at these concentrations. Through analysis of human skin primary patch test data, the
traditional herbal medicines represented non-irritant materials. We suggest that these 9 candidates with ability to help
anti-wrinkle/skin firming may be useful for functional cosmetic materials.

Keywords: anti-wrinkle/anti-aging elastase inhibitiory activity, traditional herbal medicines, anti-oxidative activity
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2.1, AEME

s AFAEANA T8t e DPPH (1,1-di-
phenyl-2-picryl-hydrazyl), xantine, xantine oxidase, El-
astase, STANA (N-succinyl-ALA-ALA-ALA p-nitroan—
ilide), MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl
tetrazolium bromide], DMSO, N-acetyl-L-cysteine 52
Aautrbe] AFE, 71E Suie 9adadte] AEFE AR
st Al wiekA] AH8¥ DMEM, FBS, antibiotics+
Gibcorte] AEE AFEsIAY. Fo B AfotdEs
B AgAoA SDA ratd & AR, 2AE HE3)4

OshaEe s x), A 31d A 2 &, 2005
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ALE 2eistol ALS3RE, 78 AXuGe] Bag 7
T FalconAte] AES AFg3stgich

ARl 10 g& =kfidte] 100 mLe 80% MeOH= 7%
b e AAEte FEHGL o] F 39 ¥R o

2.3. DPPH &4

Hatano -5-9 WS WHE[78lY AEE 7t =¥z
ZA% § 20 uL (95% methanoDel 0.2 mM DPPH &
a1(99.5% ‘methanol) 180 uL& 7}8t%th Voltex mixer®
10 sec?t F® ¥ 37TCAA 30 min &< WA ¥
spectrophotomerZ ©] &8+ 520 nmolA TH=E 2
stk %A dEESE ascorbic acidE ZA43H9
st ZF ANlge dbslEee ICx A(DPPH oz
FAE 0%E YA b 8g ulvs)E Y
=3

e e
ot o

2.4. Superoxide-scavenging Activity (5)

ANEgE 7 EEE A £4(3 mM EDTA &) 60
uLol 3 mM¢9] xanthine 40 pl, 56.1 Units/mL xanthine
oxidase 60 uLE 4301F ¥ 075 mM XTTE 40 uL ¥
30 minZt AL&oA wE-Al7l % spectrophotomer® ©]-&
gkl 520 nmoll A SHEE S48 ¢ dE2EEE
ascorbic acid® FA3te AUt 2 Al Fits)
228 ICsp A(xantine¥ xantine oxidased] 2l&] HAIS
= superoxide AE 50%2 JASH= o &3 ug/mL
FTE)2 Y

2.5. Elastase Inhibition Assay

NeE 7 3= ZA% 24100 mM Tris HCl &
o pH 80) 60 L™ 06 units/mL elastase &2 &
100 uLE 30 min7t 37T A 9H-&AI7]3 4 mM sucAla3-
PNA & 9(SucAla3-PNA) 40 yLE %718t £ 30 minit
37°ColA wreA17l & spectrophotomerE o] -&-3ke] 405
mmel M E34x2 484t 44 WREZE methoxy
succinyl-Ala-Ala-Pro-Val-chloromethyl ketoneB$} urso-
lic acidg ZAgtel ZASAT 2 A5 AAIZEL
ICs X(N-succinyl-ALA-ALA-ALA p-nitroanilideE N-
succinyl-ALA-ALA-ALA®} p-nitroanilideZ #3j5+= A
S S0%E JASte dH A ug/mLEE)R JERITH

2.6. Rat MFOtMzZ2 Ut MlzBHes
(F)mpol e AxE i U SDA rat 4FF)E



A% AN s =

T =4¢g AEdAh HE3 24
g 289 & oA AfolEs #
g3t FHE FAetArt A AfobAEE DMEM
ujx]oll 10% FBS (fetal bovine serum), 1% penicillin-
streptomycin 7}8}e] 25 cm® 22 )< flask o)A W)
%7] R 371 5% COz FERZ 37CoA 3~5 ¥+ ¢
A43sdh. 83 ¥ trypsin-EDTA 9L X839
A wjdstden 27 A A E(passage 3)5 A3}
Stk

2.7. BN MROIMEZ NES

96-well plated] HFEA7] A AfolE 4x10°
cells/well®d AFeto] 24 h st & A 5289 4
T F=7F 47001, 01, 1 mg/mLol HEEZ 718t 5%
Aol ¥3td DMEM wiAolA 72 h wj¥stgoh. MTT
F4 50 uL (5 mg/mL)¥ #7148l 4 h F A28t
AEdg AAs DMSO 100 pLy 7t 3 570 nm
o] ELISA reader® S34EE 334 AXYEE
(%)& th&a 2 Aoz Aakstd Yeld ot

o] T3t _ukF o Sl

471 AEE A4 FE YA A5 AlgoR AA HE
A& (human patch test)& CTFA 7}e]=gs1(The Cos-
metic Toiletry and Fragrance association, Safety testing
guidelines)oll wat AAEH HA uF A 2 4
A7k gl 1599 @AY J4)E e d% &
e 26~3HA, HAIHE 2034t @ A8(Finn
Chamber)ol &H)E 34F FAHE 1 g& 4z AHst A
71 & ARl AL HAE AAlst

4o
[
ox
e
=
_I[N‘

S i'xﬂ A& g9 A3 Interna-
tional Contact Dermatitis Research Group; ICDR® 9
A w #Asg o Hrbe g AR ALEi

Mean Score =

Grade X No. of responsesx100x1/2
3(Maximum grade) X N{(Total subjects)

Grade Score
_ 0 v
05 Weak positive reaction (erythema)

1 Moderate positive reaction (erythema)

No reaction

I+

+

& M 24 A g4 149
++ 2 Strong positive reaction (erythema, edema)
Severe positive reaction (erythema, edema,
vesicles)

+++ 3

Grade of the mean score
0~0.75 Grade I  No irritation
0776~150 Grade I  Slight irritation
151~250 Grade Il Moderate irritation
251~500 Grade IV  Strong irritation
500~ Grade V' Severe Irritation

Data ¥4 - 232 33 o HAlstd 1 Hdas
7122 mean = SEE FEASIE2H, Student's t-testE
Algsted p<0.052 B¢ F9Ae] JdE AeE wdst

Aotz ol atsl Ao gigt dFE 7]Ed B2
A7 FPFHReH o5 A FAo] nuFHY frt
8l B dFe w8 999 Aol 2AS FE
Ao BodslE 49 elastase B JA A TS U
s Aok AME 95t 5«117-}011 o[ Azt #H
Rz T é“iFZH 12155 daezr 89
MeOH 920 tigte] s4ta} ﬂ“d)r elastase 214 24
S ARG “}ﬁ} g4 Ay ¢4 UxEEE

ascorbic acidg, elastase oA &4 289 A PZE
2F methoxy succinyl-Ala-Ala-Pro-Val-chloromethyl
ketoneB$} ursolic acidg& AH£3}3t

gabsl g4 A3l SOSAS DPPH #iv)zd 2A %
S 2R% A4S Table 19 JeRNTh SOSA 734
Wl ZHRhus chinensis), 7YAH Terminalia chebula), }
(Perilla frutescens)¥® ™3 Rheum palmatum) 5 & 14
Z M ICo» A7t 100 ug/mL ©l3h= Aoz (L-
ascrobic acid ICs 51.13 = 2.93 ug/mL)3 WX A] H| &

o gAS Jehigion, DPPH #tZ 4A%5L ug
(Ephedra sinica), B1AH Torreya nucifera), %3 (Morus
alba)®t S AHRhus chinensis) 4ZFA P 2L~
ascrobic acid ICs 5 pg/mL) 2t} &2 A8 Jehysich

Table 2% elastase 9A &4o] Ye AFAE 7IE2
2 gl &8 nluste] At 1 A gt
o} FEANA Eb-% Ad AoZ ARHE AYANZE F 9
NE Al & 978 A%A7E FAEHRRTL meth-
oxy succinyl-Ala-Ala-Pro-Val-chloromethyl ketoneB
(ICx 1876 £ 1284 pg/mL)ol| v|& S &4 Yedidd
th w3k A5 kAol 2FEEQ MeOH 92 g
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Table 1. Anti-oxidative Activity of Traditional Herbal Medicines

Plants Against superoxide | Against DPPH Plants Eainst superoxide| Against DPPH

ICs (ug/mL) ICs (ug/mL) ICs (ug/mL) ICs (ug/mL)
Terminalia chebula 3443 30 Adenophora triphylla 2103.21 266
Euphorbia kansui 127771 432 Cornus officinalis 125.16 50
Glycyrrhiza uralensis 265.75 103 Dioscorea japonica 1008.96 86
Zingiberis dfficinale 633.99 45 Sparganium stoloniferum 1435.46 171
Pharbitis nil 158.03 56 Saururus chinensis 2187 40
Tussilago farfara 140.95 37 Phytolacca esculenta 660.53 172
Lycium chinensis 376.27 144 Morus alba 142.27 34
Lonicera japonica 643.28 73 Morus alba 3129 %0
Platycodon grandiflorum 3112.01 4442 Rehmannia glutinosa 634.81 181
Phragmites communis 551.36 75 Panicum miliaceum 649.87 1048
Aloe ferox 627.14 &9 Pyrrosia Lingua 134.58 34
Camellia sinensis 7814 3 Inula britannica var. chinensis 99.03 14
Salvia miltiorrhiza 142.31 25 Agrimonia pilosa &901 23
Angelicagigas nakai 3252 103 Asarum sieboldii 323.82 141
Euphorbia pekinensis 109.03 25 Perilla frutescens 57381 80
Rheum palmatum 72.32 17 Diospyros kaki 74.58 85
Prunus persica 0925.95 2010 Bupleurum falcatum 280.6 137
Benincasa hispida cognon 81742 137 Hottuynic cordata 186.78 61
Aristolochia contorta 397.15 9% Forsythia koreana 121.97 24
Ephedra sinica 91.33 20 glechoma hederacea 100.39 47
Liriope platyphyiia 3412.63 2453 Ganoderma lucidum 420.02 8
Paeonia suffruticosa 60.63 30 Prunus mume 233.63 157
Aucklandia lappa 438.36 86 Schizadra chinensis 217.42 136
Mentha arvensis 143.12 81 Rhus chinensis 23.25 3
Pinellia ternata 1047.67 312 Polygonatum odoratum 460.82 324
Ledebouriella seseloides 1220.86 178 Arctium lappa 8325 62.28
Sinapis alba 7989.03 62 Curcuma aromatica 202.53 68.99
Ginkgo biloba 1423.47 870 Polygala tenuifolia 251.74 131
Bletilla striata 3956.25 76 Daphne genkwa 95.27 20
Amomum kravanh 260.67 63 Castanea crenata 7712 282
Imperata cylindrica 76857 129 Coix lachrymajobi 556.63 103
Stemona sessilifolia 707.56 838 Lonicera japonica 191.88 16
Panax ginseng - 384 Perilla frutescens 69.81 10
Sesamum indicum 2454 116 Aster tataricus 278.94 100
Angelica dahurica 584.76 142 Paeonia lbouata 136.97 15
Lilium lancifolium 663.1 353 Peucedanum decursivum 1092.9 209
Oldenlandia disffusa 3032 73 Fritillaria thunbergii 2036.23 330
Poria cocos 400.76 1033 Lepidium apetalum - 16
Torreya nucifera 99.13 15 Gleditsia sinensis 222.06 31
Eriobotrya japonica 9%.96 13 Phyllostachys nigra 471.31 31
Belamcanda chinersis 626.42 158 Citrus aurantum 19871 D
Luffa cylindrica 369.12 94 Lycium chinensis 126.72 115
Anermarrhena asphodeloides 721.02 123 Prunella vulgaris 371.57 25
Citrus aurantum 161.91 109 Albizia julibrissin 534.52 174
Citrus unshiu 114.15 35 Pinus koraiensis - 83
Atractylodes japonica 168.45 127 Prumus armeniaca 1610.53 3980
Crnidium officinale 174.44 115 Cyperus rotundus 406.4 197
Arisaerma amurense 2254 1292 Scrophularia buergeriana 357171 2980
Asparagus cochinchinensis 1361.4 4256 Schizonepeta tenuifolia 155.11 87
Aconitium carmichaeli 363.94 4578 Junglans sinensis .3 15
Ruibi akene 156.65 147 Polygonum cuspidatum 80.83 22
Fritillaria cirrhosa 812.69 1630 Picrorrhiza kurroa 231.18 102
Trichosanthes kirilowii 1366.81 192 Carthamus tinctorius 387.14 172
Persicaria tinctoria 20144 240 Prunus serrulata 105.03 21
Oytrus unshiu 552.59 163 Scutellaria baicalnensis 2152 %
Biota orientalis 17451 87 Astragalus membranacetis 420.76 193
Gardenia jasminoides 2894 132 Cortis chinensis - 114
Alisma plantago aquatica 1335.6 281 Polygonatum stenophyllum 1029.76 6482
Terapanax papiriferus 75795 143 Magnolia officinalis 934 6.9
Taraxaci mongolicum 156.52 111 Trichosanthes kirtlowii 296.93 9%
Typha orientalis 918.45 437

dgtstdF e, A 319 A 2 & 2005
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Table 2. Screened Plants and Their Elastase Inhibitory Activity and Anti-oxidative Activity

Plants Elastase Inhibitory Activity Antioxidant Activity against Antioxidant Activity against
ICs (ug/mL) Superoxide ICso (ug/mL) DPPH ICs (ug/mL)
Diospyros kaki 24.8 7458 85
Torreva nucifera 30.2 99.13 15
Polygonum cuspidatum 304 80.83 22
Agrimonia pilosa 44.0 85.91 23
Eriobotrya japonica 470 95.9%6 13
Ephedra sinica 72 91.33 20
Magnolia officinalis %5 934 6.9
Castanea crenata™* 418 7712 282
Pyrrosia Lingud™* 480 134.58 34
L-Ascorhic acid® - 51.13
Methoxy succinyl-Ala-Ala- 1876 -
Pro-Val-chloromethyl ketone® -
Ursolic acid 212
*Most Potent candidate which may possibly ameliorates aged skin.
**High Elastase inhibitory activity with relatively low antioxidative activity.
* Standard antioxidant. ® Standard elastase inhibitor.
120 L 120
100 _— 100 %
= 80 : £ 80| ¢ ot
2 2
k<l s
; 60 = 60
2 —e—Diospyros kéki £ —e+—Eriobotrya japonica
© 40 —a—Torreya nuc:fera. < 40 _=-Pyrrosia Lingua
—+— Polygonum cuspidatum i o
—«— Castanea crenata —+— Agrimonia pilosa
20 -~ Ephedra sinica 20 —— Magnolia officinalis
0 0
0 3 6 9 12 0 3 6 9 12
Cone. (x10™ g/mL) Conc. (% 10™ g/mL)
A B

Figure 1. Effects of traditional herbal medicines on proliferation of fibroblasts. The cells were treated with 0.01, 0.1 and 1
mg/mL concentrations of traditional herbal medicines for 72 hrs. The results were expressed as the average of triplicate
samples with S.D. “p <0.01, p <0.005 compared with control. The cells of the control was treated with only media and not

treated with traditional herbal medicines for 72 hrs.

A 71& FEINAMC e 4S5 Ad v 4
22 ursolic acid (ICx 27.2 pg/mL)oll WE7h= &4
el ol 52 Sddh AF A48 2 Ax
Aol EAEE AYE ursolic acid’t 7HAE 3AE
g2M9 dAE MEZ FEAY d8E w4 S5
e vtebdrh Elastase 94 #4o] & Ao
A Diospyros kdki), ¥|*HTorreya nucifera), 3 (Poly-
gonum cuspidatum), A3 (Castanea crenata), 8%
(Agrimonia pilosa), Y138 (Eriobotrya joponica), 9
(Pyrrosia Lingua), vV Ephedra sinica), 3% Magnolia
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Table 3. Human Skin Primary liritation Test of Traditional Herbal Medicines
No. of responses
Plants Prsevatives 1hr 24 hr Mean score (n=15) Grade
+ + + + ++
Diospyros kaki 0.10% - - - - 0 Grade 1
Torrelya nucifera 0.10% - - - - 0 Grade 1
Polygonum cuspidatum 0.10% - - - - 0 Grade I
Castanea crenata 0.10% - - - - 0 Grade I
Ephedra sinica 0.10% - - - - 0 Grade I
Eriobotrya japonica 0.10% - - - - 0 Grade 1
Pyrrosia Lingua 0.10% - - - - 0 Grade 1
Agrimonia pilosa 0.10% - - - - 0 Grade |
Magnolia officinalis 0.10% - - - - 0 Grade 1
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