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ABSTRACT

Objectives : The present study was designed to investigate effects of mixed extract from korean medicinal herbs
(MIX) on oxidation/reduction reaction—related and aging—related enzyme in vitro,

Methods : We performed MTT assay, collagenase inhibition assay, elastase inhibition assay, tyrosinase inhibition
assay, DPPH free radical scavenging assay, SOD-like activity and xanthine oxidase inhibition assay.

Results : Recently, many studies have reported that elastin is also involved in inhibiting or repairing wrinkle
formation, although collagen is a major factor in the skin wrinkle formation, The MIX showed 97% inhibition of
collagenase activity, and 64% inhibition of elastase activity at 1 mg/ml concentration of MIX, next only to
positive control, which indicate good efficacy for anti—wrinkle ingredient., Also it's treatment showed 34%
inhibition of tyrosinase activity, to relate whitening effect, at the same dose of MIX, Antioxidant activities were
determined by DPPH radical scavenging, xanthine oxidase (XO) inhibiting activity and SOD-like activity. Also
these scavenging, XO-—inhibiting and SOD-like activities were measured in 91%, 80%, and 63% inhibition,
respectively, at a treated dose of 1 mg/ml, compare to control,

Conclusions : These results suggest that possibility of mixed korean medicinal herbs as a functional ingredient for

anti—wrinkle and whitening, anti—oxidation and anti—aging cosmetic formula,
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NIH3T3+= wh$-29] Hfotd2sg A Zs 23ofA
Fstdct Y%t A|ZE Dulbecco’ s modified Eagle
medium (DMEM)®|| 5% heat—inactivated fetal bovine
serum (FBS; GibcoBRL)Y} gentamicin (50 mg/ml)< A
7k WX & AFESt 37T, 5%2] COx viF7]olAl Hi st
t}. Tyrosinase, collagenase, elastase AJ]2FE  Sigma

Chemical Co.. X F8Jste 4@l AHgshsct.
4 AZ R 2%

AZE 96—well plated] 8 X 10'cells/ml2 EF3te] Qg
A Motk BEE HE, Ak AR ERSEES 5=
B2 Aejste] 24X7F Wi st wiAE AAT = MTT &
(83—[4,5—dimethylthiazol—2—yl]—2, 5—diphenyltetrazolium
bromide ; 0.5 mg/ml)S ZH7}ske] 37CoA 247 B4t
COHlF710llA HESAIZIH E84d9 ZAAo] A=A =t
olgA MAHE B84 ZAL dimethylsulfoxide (DMSO)Z2
A3 &9 2, microplate readerE ©]8€3F 570 nm
o B FHES ZAFAN, o|FA 2HE FL o
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5. Collagenase AT &4

o7 w3t A4 53kE FRIsk] Yste collagenase]s|
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H& 5 AHaaE RIS fstd  71ARA
N—succinyl—(L—Ala)s—p—nitroanilideZ ARE-5}o] 37ColA]
30827t p—nitroanilide®] AAFES =A% OZ A porcine
pancreas elastase A3 TAL ZAFAL. 2+ AFLH
& 94 &7t HEE 2A5tY 0.1 ml® Al@de] Hstx
50 mM Tris—HCl buffer (pH 8.6)°] =<l
pancreatic solution (Type I: From Porcine Pancreas
Sa, 0.6 units/mD)E&H 0,05 mE 7} T 7|A2 50
mM Tris—HCl buffer (pH 8.6)°] ¢ N-succinyl—
(L—Ala)s—p—nitroanilide(lmg/ml)& 0.1 mlE 7}k
30E7F ¥F2-A]7]2 microplate readerE ©]-83t%] 410 nm
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=Q 712 0.2 mlY AZEEY 0.1 mlE ¥ E3H
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A 0.2 mlE H7FI 0.2 unit/ml xanthine oxidase 0.1
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Table 1. Soluble solid contents and extracted yields of medicinal
herbs

Herbal

Scientific name — Soégginsglid Yield®
Paeonia moutan Lovanid 25 22.0
Paeonia lactiflora jgE 25 19.4
Glyeyrrhiza uralensis HE 23 22.1
Cinnamomum cassia AIRE 5 6.6
Houttuynia cordata FRE 12.1 8.6

§ Brix
$5 ogw/w, dry base)
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Figure 1. Effect of mixed medicinal herbal extracts on cell
viabilities, The data were expressed as the mean * SD. (n = 3).
Results are representatives of more than three independent
experiments.
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A 50% oehE EFFEE2 1 mg/ml &4 97%014
9] collagenase A3 A4 BAE YEHRSH, 5 mg/ml
E=LoAE 100%0] 7F7FE collagenase A3 4 &S
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Figure 2. Effect of mixed medicinal herbal extracts on collagenase
activities. The data were expressed as the mean *+ SD. (n = 3).
Results are representatives of more than three independent
experiments.

4. Elastase A3 &A

Elastin® & Axz7]12 (ECM; Extracellular
matrix)& FASRe AEFY sttold, mi w4 Akt
FE g4 collagen?] HAE ofyst mREHHF9 14
A8 elastin A3FE Togit) Elastase:s 5% AF 23
9 B84 A Af Auwdel d=tAEE B £ e
Y mdoln, el depid 22 AFRAE A|X|s
FASE RE WMAES vieRe oY, dejma
elastase A= mRE FEFS st ZEo] o,
urosolic acid 5°] elastaseA A= o] &= Yot WA
R, g BHE, Ak, AEE 50% AdEE EEFEES 9
83 elastase A3 B4S ST 2H 50% T 5=
E£EL2 1 mg/ml F=A 64% o9 A LA YERY
o, 5 mg/ml FZoAE 71%o14e E4ANE YRS
o, & 9EHoE Asigdo] =4 UEth oty dxt
oA 50% oletE EHFEELS elastase AsZAo] 59
< % 4 AAHFig. 3).
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Figure 3. Effect of mixed medicinal herbal extracts on elastase
activities. The data were expressed as the mean = SD. (n = 3).
Results are representatives of more than three independent
experiments,

5. Tyrosinase A4 A

daztdg Pk dA&5FHYU ZaF A4S dhgoA
L—tyrosine®] tyrosinase®]| <2J3] DOPAZ ZHZT = THA|
tyrosinase®] 93] dopaquinonel 2 A E o] HEHom
dabdo] FAETH Tyrosinase= L—tyrosine® L—dopaZ®
H33l= hydroxylase? 43 L—dopaZ dopaquinonel
Z W3sl= dopa oxidased FAL BT JHAI = F
7H @A ¥he-S EFEHe key enzymel @ Mg i
B tyrosine 84 AAAE TF YolA dapd F4S
anEgoR AT 4 Qo] FE oA sfde] QoA
tyrosinaseZ4 A AEL 83 AE/PHOR A3
TOITHY, M, 25, HEEL PORE SRR 50% olehE &
FFEE9] tyrosinase AAEAHFS &% 27 1 mg/mle]
FEOAA 34% ol AEEE eI, 5 mg/mlg
FEME 65% ©142 tyrosinase AHEAYS UERH L
50% oletE BEFEES FAUHRES vitamin CeF v s}
F2 u A FAL ueFstH oY mushroom tyrosinaseo]]
YA A8 adE Heliglen, sk oz A
Aol yelgtt, ol AT=E 50% et EjEEEL 7]
£ oA Z-2 mushroom tyrosinaseo] ZFZ A3
Ao Qe Aoz dAdHEhFig. 4).
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Figure 4. Effect of mixed medicinal herbal extracts on tyrosinase
activities. The data were expressed as the mean *+ SD. (n = 3).

Results are representatives of more than three independent
experiments,

6. A3 (DPPH) &4 &4

DPPH (1,1—diphenyl—2-picryl hydrazyl)= 3HE W

Ah ZFA9 radical® free radical®] ¢r33tE EZ ot}
wl2bx S & DPPHO ZAE free radical®] 2AWHZo]
AP 5SS & = S NEFGAEe] 27)6Eg2] oA
A=E &% 4 Uty DPPHE 517TnmolA Hd &5
Uetdie, = 517nmollA 7 oAk weEbA
DPPHS| UY=L S9A)9] o] 2™, Huhy,
g HE ke, AR 50% oEhe E3EEE9] FHAE
Z4-S Felstr| 98] DPPHE o|-&3to] 3HAkst 2He-S =73
stAth ¥4 dzRTLoRE FAE Fgo] 9= Fe=E gF
Z BHA (butylated hydroxyanisole)S ©]83ta] 50% ofet
< EgFEEY M adE wusiadt o1 dd 1
mg/ml9] FZoA 90% o] AsiEAHdE YEeERlL, 5
mg/mle] FZAXE 95% oY AfEAdE Yerfgch
Sk 9&F°oZ DPPH radical 2422 e, 94
iz HAstEE o HE A 4L el o]
ot 22 u|Ro] B o 50% g EgdFEE AV &
AREl Zgo] wal mRox &3] dojubs AR Wi
L35 WAk & =g0] 2 Ao|thFig. 5).
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Figure 5. Effect of mixed medicinal herbal extracts on DPPH
radical scavenging activities, The data were expressed as the
mean * SD. (n = 3). Results are representatives of more than
three independent experiments.

7. SOD A 84 &3

Falitaet Bl @A444E (ROS . Reactive oxygen
species)= MZ AT PR EXI} AR FF
stod A} Ak v3-E doA Aol kst MEAE 4

st QA 715& ASHAZIAL M), w3t 9 AR 59
oz 7H dEe #% dox g#AH  Jdoh SOD

(Superoxide dismutase)= A WollA superoxide radical
< AR A= 9L st AR e} =35 o
Aol W¥g AT Aok SOD AR &3S Yl 4ts
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H291 pyrogallodt ¥ MUtk A% HE, WEE MIER
50% dgE EIdFEES WeAA SASEH. 1 23 5
E oEZHOoE SODHARRAY 2AZES UERla, 1
mg/ml¥] FEA 63% o A TEE HEhfigien,
5 mg/mle| FEoA= 67% ol A BHE UEhfo]
F = BHAS vlwste o vt As) E4e w
ERfiglet, webA 50% g HdEEE9 SOD ARl

AL A= EE =39 A AA7) 9SS e
tHFig. 6).
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Figure 6. Effect of mixed medicinal herbal extracts on SOD—like
activities. The data were expressed as the mean * SD. (n = 3).
Results are representatives of more than three independent
experiments.,

8. Xanthine oxidase A =3

Xanthine oxidasex= EE purine? terminal oxidation
oA rate—limiting enzymeo® ZA-83}m superoxide
radical®|4} hydrogenperoxide®} Z+-& AFSIA|9] sourceZA]
Z-g8l= @ 4oltt, Xanthine/ xanthine oxidase®] &40
9%}t superoxide2o]Z AR superoxide 20| 4A
2+ xanthine oxidase &4 A o3 el 5%
AA| d free radicald] 4 JAE Tl H=THLE F8
3t ou|E Zh=th A g2 BHAE o83ty Hohi,
AgE . HE, i fBEE 50% e EBIESEE9
superoxide radical 2&AAIE v|wstgEct 1 A3 50%
et EFgEEEL L 9EZOZ superoxide radical
2AZES UEon, 1 mg/mle F=olA 807014, 5
mg/mle] FEAAE 86%01de] 4&A EIE YrHAch
¥tz BastRE o Bld A3 4L vEhlY
943} superoxide radical 2Aa&YE e IcHFig, 7).
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Inhibition rate (%)
(4]
o
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Figure 7. Effect of mixed medicinal herbal extracts on xanthine
oxidase activities. The data were expressed as the mean = SD.
(n = 3). Results are representatives of more than three
independent experiments.
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A FAP=E 1 Quck, 2o wheh by, 2EE HE, R AR
HOERREES |54 FFE AR EEs] sty
NIH3T3 ule29] MGoly|xZo] gt AlZE AZEE, JAsta
I 9 w3 fho| vXE IS ISt ot T2
AEL At

1. NIH3T3 whg2 AfobA|zof digt EgdF==9 A2 =
AL MIT assay= &A% 21 1 mg/mle FZoA
100%l 77k Az AEES Yehled, 5 mg/mlo
Lo AE 91% olAke] NEZ AELS U

2. Collagenase A&y AFL mE AAGEE =
collagen 23l 98-S 3}= collagenase? A3 TAHS
ST REN BRI i JEE SHsts APCE
giislef QlojA &INE ZH Q= ACER dHA =
EGCG®} vlm3dte] 1 mg/mle] =%oA collagenase A
slarrt 97%E EGCGE B3t collagenase ATHEA
< HAF

3. Elastase JAIZAAL 1 mg/ml s=oA 64% oA A
3 24 UEhle 5 mg/ml FEolAE 71% ol &
AAEE UEilglen, 5= & or Asigdo] A
et

4, Tyrosinase AEAFL &A% 21t 1 mg/mle] HEo|
Al 34% ool AsiEd/de YRR, 5 mg/mlY H=
ANME 65% ©]A9 tyrosinase A|TAL UERUTH
ofdt 22l vitamin C9} HIWSIPS W A LAHL o
25l 2 1 mushroom tyrosinaseo] Z@Z ¢l A& &t
£ Yehfiglen, & &R Aol w4 UE
Wtk

5. DPPH radical 4#&, xanthine oxidase A3}
SOD-like 84E o|&3lo] A3}t AE &A% A 1
mg/ml® E%o|4 DPPH radical 4AAE°] 91%,

xanthine oxidase A&7} 80%, 1|11 SOD-like
o] 63%E UYEUY = dEFozm AdAais
UEtR oFd dizad vastgS o vjg A 24

2 vehyglst.

_olael Aol gk, S W W, R 593

220 YRS FEANT PUagA Feae Helxy
1, AZSAge] gl AATIRAZA FEAMET 2 P4
S @AE 2 B Sagel ey AR olg P
Az,

= /\———
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B AFE ARFAR A9 ET e Al 21U
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ZA=EF Y
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