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ABSTRACT

Objectives : The purpose of this study was to investigate antiaging and antioxidant effects on cultured human
skin fibroblast with 80% ethanol extracts of plants including of stem of Dendropanax morbifera, Corni fructus
and Lycii Fructus,

Methods : An ethanol extract of three medicinal plants including stem of Dendropanax morbifera, Corni fructus
and Lycii Fructus, Extracts were assessed to determine the mechanism of antioxidant and antiaging activities,
Antioxidant activity of extract was evaluated by two different assays as 2,2—diphenyl—2—picrylhydrazyl (DPPH)
radical scavenging and super oxide dismutase (SOD) like activities. These extracts were tested for cell viability
on HS68 skin fibroblast by 3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyl—tetrazolium bromide (MTT) assay. We
investigated the effects of Ultraviolet—B irradiation on cytotoxicity, type 1 collagen, elastin level and oxidative
damage in cultured human skin fibroblast (HS68). 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,

Results : The extracts obtained dose—dependently increased the scavenging activity on DPPH radical scavenging
activity and SOD like activity, The extracts of complex herbal medicine showed low cytotoxicity as more than
100% cell viability in 100ppm/ml concentration, HS68 fibroblasts were survived 70% at 120 mJ/em® UVB
irradiation and treated tumor necrosis factor (TNF)—alpha, The levels of aging factors and cytotoxicity were
decreased by ethanol extract of complex herbal medicine,

Conclusions : These results suggest that ethanol extracts of complex medicinal plants of including of stem of
Dendropanax morbifera, Corni fructus and Lycii Fructus may have value as the potential antioxidant and
antiaging medicinal plant,
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i A7 3k AAS 7 2 AVIEA YR A
718 BSstn ¢RI AL &4 o 5o R HEs
it giesh= 1o]o] Frtel FAlo| 2RZ el a1l
Z+E Al B3, gried, 2%, A4 (ultraviolet
radiation, UV) 5ol @4 &= glo] &4 w7] 4 =
Aol Qe B3] wRwste] g Yl AoHoR o
FA A&EHo2 wEH Tie FAF AAd EEHo] 9l
ot B = 9ok AelAAel zpejABe] AHolE mRe
YA}, FEFA, TH T2 3@ THE T4 Y
Ehue, 2ejACE TRYat e o] fikittn deA
ch IEAZE Aol o5 A &ET 9lon, A}
W gy GSHES 4o IERYI|5 AR BeA
n| B o 23t Ahel| =EEYE P nlgd =9
oire Hahd (melanin) BAS FIAA 70, St
22 N2AE s, Ma) F9] g Bolshe FEt
A (collagen)dt A (elastin)@] A FSA|A IR
B FEo] YAHHDE eJMozRE niE BEstux}
s weo] Zylslm U Aelde AEY BYLEE
< WRAANA ASHE E4E g, zke)A B7F DNAY &
4E]o] pyrimidine dimer®} Z& mutagenic lesiong W&
oo} EdRolE st A FAAEY £AHE of7] A
A, E3F A7 =E A Az Aoz ojo)x o
BAEZ Abd 2@ wRete] whio 271x] o]e] At

Dyieslto gt TAo] FUIEHA AelHozRE mR
£ sz Wold = Qe AALA I oigt ohkst
A7t A= e, AAadie] Mo e EoARE
F FAEZA FHYSA 2dHch o7 AAXANE
71&9 g AeAxg JEoE s A == A
o} oA St Al ohofst AE ERE XS
Ro-E QMR 3R EgE A Ao ZHE
TEH £ Qe g &8 s oa Yrdley =S
& Qlohal AteE

AU (Dendropanax morbifera)e FE5UFa 2Lt
F&oa Fopxlo, WFolHtE, o 9 oyl 5o oF
75%0] ExEo| glon Lyt 150 EXEo| Qrh
A7t YR gt A7E viEE e FAS
el o AMgshe =R dRel YR o FEE
B0 &, A, TAZ AN, GeXE &3, HxRF
Az AR 53 e G2 AAA gt APRET 3}
Zhgo] glom FFAZHE A2 2EZFo|A Hatde YA
£ E2ZAIUA (tyrosinase)?] &4 oA 7522 u|d gl
=8 2oz dEA Y. ol e Ao & ]
4 &4 5 A2 XNBARA] 7FeAE oL Qlth

A5 (Corni fructus)= SSUFI| &dt= AU
B (Cornus officinalis)®] &0 2, 7120 AT Ha24
duje] Xg AASL AR HEE Aefet 5t =28
H $HUeE vRste] 33 & FolA Fadt sekR
Wol AMEET ek, Agol gt AFEL A4g g
o AEAHE, JYGE, Af A I3k 57, E &
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3 9 Ftad So| Rugm o™ oo digt A
Ql A7t u|EE AR R YA &8 A7 wol 2F H
ojof 3 o2 AR

F71A = E7]AE (Lycium chinense Miller) & %
st7] (EEHAD, Lycium barbarum Linne)o] Fuj2A] o
2RE Uzt ARAE ANGS gtow Astaw, Fat
HESA, iy, gy 1 59 ohekst A7 B
g3 Aok, dEHow Fdeky rIRe] FHE F oider
A= 717 A71ES HER] (betaine)d] Fo=2
ARt gl

wata 2 Aolxes Al SRUR, AR, 7]
AHE olgste] 4t 9 st ao] e 71ed IEE
25 A3t in vitro AEE FEsIFoen FHH AHE
A7)0 Bush= upolr},

A2 2 Y

1. A=

1) 2R = A

AEbgE AR SAHHOA At FEUYRY £7),
Agpde T AbgHoA A AR, HEbgE =
= YAHA At EIIAE AR O|A FYste] AXgE
T 27 (HMF-502, @LA7D2 243 o 2ue
14mesh BAIE 333 AWNE AFNEE A5G AY
o AHgE Aok dFAloke AMgshant,

A FAGE, A5g, TI4E AL 80% ok

= 8= st} Aol FEst] Ao o8t 5
g ARE 1A s 242 2 Axs] B Aol A
Y

gattt. 52 z=xste BESE AEE 10% dimethyl
sulfoxide (DMSO)°ll &35t 0.45uBEl BE Y & ThA|
FTEEE AEujgd E= PBS 9580 FAste] FHF Al
B2 ARSI HEAAY e YR A
7IAE 2 1 3 19 HlER At FESRLH ol #
o} Aol 7Hg Bsol £ S 7IEeR HES A
g Aol FEE ¥ F& 233 in vitro AHL F
33] o} RIS 33t
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=
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2. ¥y

1) DPPH 2iC|Zt A7 &M =H-

DPPH(1, 1—-diphenyl—2—picrylhydrazyl)= 1 AFA|7} of$-
oFg3t Free radicalZ2A 517TnmolA E42Q Fg4+-E e
Y 23 Bapy o] sghEo|tt, 184 Radical 24840l ¢
FATA ] o) JFHoR GNP oR AT A4S A
Ak 4= 9ok o] Radicaldll 93t &AL @IS} o
A dE HIRT FAE 4T JABAE HolE= IS
AMel g ol&Hx Stk FEEY st &4 A
(Electron donating abilities, EDA)Z Blois9] ¥ ¥E3}
o EHoA Hed, 24 AREH 2.0 me] 0.2 mMe



1,1—diphenyl—2—picrylhydrazyl (DPPH) 0.5 m(S @il 1L
vt & 3087F W% RS 517 nm oA FEE A3

2) Superoxide dismutase (SOD) SAERMN =X

FEE9 SOD &4 AL SOD assay Kit—WSTE o|-&
slo] AAHE =439S, 96-well plated] FEES Y1
WST—-1 (2—(4—iodophenyl)—3—(4—nitrophenyl)—5—(2,4—
salt)a}
% 37ColA
microplate readerolA 450 nm

disulfophenyl)—2H—tetrazolium, mono—sodium
xanthine oxidase Working solutiong F7}gt
2087t incubationdt &

g SHsitt

3) MIZZHHRS

Q17 A-GolA|EF2l HS68 (human skin fibroblast) Al
ZujokS 93 Dulbecco's modified Eagel's medium
(DMEM), fetal bovine serum (FBS) ¥ &4 (penicillin
/streptomycin)+= GibcoA}l (Grand Island, NY, USA) A&
S FJst ARSSFAT DMEMe| 10% FBS, 100 U/mé
penicillin @ 100 ug/ml¢ streptomycine &3t HjR|E A}
L3193, 37T, 5% CO279Y incubatorol A vl Tt

4) MEZMEE =X (MTT assay)
xS AASEL MTT solution (MTT [3—(4,5—
dimethylthiazol—2—yl)—2, 5—diphenyl tetrazolium

bromide])& Yl 24A17F E¢F 37C, 5% COz incubatoro]
Al sttt vl & MTT solutiong A|Ast AAAdH
formazan crystal® DMSO°] 9] Titertek Multiskan
Automatic ELISA microplate reader® 570 nmolA &%
=5 43t

5) Rt Z=A}

AA B RARRZ Q% MEZEEA 9 Alsh MZARHY O
FEE9 g3}t aits eI YsiA UVBE oh33t
o zAoE APt olw] HSE8 ANEES  48—well
plated] 4 x 10" cells/well2 £33t the 24X Zoj
FBSE E3sHA| ¢k viAZ mdste] 2447 F<b wjefst

&

m

At o] wjAES A AstL PBSE washing 3k, 1 ¥
PBS 200 wE well EF F M 2ARA
(Ultra—Violet Products Ltd., Upland, CA, USA)E AR

=

3to] UVBE 120 md/cm’Z XA]-o]-ﬁl:]- 3o B A} &
o] PBSE AAsIL A2 w3 T 2Z2ES A e
24X17F Fof W3S S5

6) Type | collagen &1 =

TRIzol ReagentZ ©]&3}9] total RNAS H&319oH
2% RNAE ¥ cDNAS @Hs}oﬂo:ﬂ AT AR
dES va EHs] Yot PCRE 435ttt PCR =7
2 95TolA 5EZE A&yE F 95 coﬂH 302 53—61ColA
18, 72ColA 18& 40 cycle I3 F 72T oA 587
g WS AIFTE ZF PCR AFEEL edithium bromideE E3}
31l 9= 1.5% agarose geloA 50 VE A7|9% 3 &

type 1 collagen¥} type 1 procollagen =3}3& (-7} o

P} T3} 41

tlo

EESA

(ol

5) MMP-1 XsliEtd =X

EAGOEZE 2 x 1070/ 2 me] AEE 6-well
plateo] HE3 F Z wello] 55 s=22 F7Isto] CO,
HiFZIoll A 24A17F Bt vigetgl e, ojuf MMP-19] €4
£ &0]7] Y5l TNF—Z 10 ng/me] =2 A7k
Mz vjgFHS FAS AP AMSIYF L™, Gross B,
E.9 "o w2l Matrix Metalloproteinase—1 Biotrack
activity Assay Kit (Amersham Bioscience) ©]-&3}%]
plate readerZ 450 nmolA SF=E =H5lH).

6) Elastase XsiEtd =&

A &9 elastase ANTPL James?] HHHo] we} =45}
AS. =, 0.05 M Tris—HCI buffer (pH 8.2)¢l 7]1&¢<l 0.5
mM N-succinyl-Ala—Ala—Ala—pnitroniline (Sigma)E& &
A7l & A2} A4l elastase (1 unit/m¢, Sigma) &N
< FUIRa, o] EAE 25CoA 1087 ¥RgAIl &
ELISA readerE o|-83}o] 415 nmollA FZ=E =43¢t

7) A4 Xz

A3 FAAZYE B¢ + E2UAE YEUGeH, BHd
Z)7Fe] [-9]48 Student's testE o]&3F & PZro] 0.057]
Tl o {93 AeE BAsHA

2 3
1. AZPEg] mAE 9%

SHFES ofehE FEEo| IRHFOMRE B mA=
FFE 4% 23 100ppmollA NZEZE JeblA] ok
o, 200ppm°l“°ﬂ*1L AZRZZo] 80%t2 TrAastct
(Fig. 1). =3 JAstA2 FHYSA AREET 9= BHT
(butylated hydroxy toluene)ﬁ} vitamin C& HxLo=z
°]-8-3] 52 vy o] BHTY A=
=45 MTIT assayi Jéﬂ?l A3} 0, lppmoIXE E4E Y
ERHR] oFgtew 0.3ppm*E 50%°]5te] A|ZAEEES Ve
Weleh, Vitamin C= 0.1ppmolAde 548& UelA &%
o 5ppmFE 50%0|5He] MZAPEES el
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Fig. 1. Cell viabilty of dependent on concentration from EtOH
extracts of Dendropanax morbifera, Corni fructus and Lycii
Fructus, Data were presented as them =+ SD. **; P0.01
compared with negative control,
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2. DPPH oz &4 &4 n|X= 9F

SHIES oehE FEEQ S &4 DPPH itz
st A|R9] g oz =439t DPPHE Hetde ug
seta oz Hystd AfEttZE 7L e 844 =2
2 AAE A = FF=0F sk, gdEo] e 28
¥ why Z%XFE— Wois=H DPPH gtjZo] &0l ER/o
Hepdo] €2 oz W= ZAS SHUT ol d
& H}%ﬁi DPPH sz &A5& 3% @ﬂ} FEE9
A% 5= ooz DPPH ettjZo digh A5 ghigo]
7Vl AS B 5 At (Fig. 2).

70 MEtOH ext.
e DEHT
6.0 % = . |BVit. ¢

DPPIH radical scavenging activity(%t)
IS
(=

1 0.5 0.25 0.125 00625 0.03125

Concentrations (mg/'ml)

Fig. 2. DPPH radical scavenging activity(%) of dependent on
concentration from EtOH extracts from three medicinal plants
including stem of Dendropanax morbifera, Corni fructus and Lycii
Fructus, BHT and vitamin C

3. SOD FAEA AF

FEE9] SOD 54 AL SOD assay Kit—WSTE o|-&
sto] A U2 2Hsgon, 1 A HHES oEe 22
2 Aoy s gxHoz Ast g5 et o

A (Fig. 3).

300 BE{OH ext.
OBHT
@vit. C

80D like activity(%4)

1 05 0.25 0125 00625 0.03125
Concentrations (mg/ml)

Fig. 3. SOD like activity(%) of dependent on concentration from
EtOH from three medicinal plants including stem of Dendropanax
morbifera, Corni fructus and Lycii Fructus, BHT and vitamin C

4, UVB 4313 &4 dig 33t 8%

g8 AnEe FeAe Agobdze] os) AAE, @
shrdl, FesAbleZelrl, 9O 53 ) Az 71d
o HREE TS ek [R =ste] EHosL wHo)

g4 A4 FE 7V 52 & 5 deH, o2 &St
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A BPE ST OE sty FeHdal detad 59 &
HAFoll AATAEE Dot vl gy 9 Aks
Acto g dhysHA "ot E39], ¥HEAQ AYH &2 IR
9] matrix metalloproteinases (MMPs)7} Z7}31A4] =9,
ol TR FTHlE Esty TR FF S XM
o &, giy £52 FEH9 43 B89 E43F
7|18} %’5‘] Frote w2 e Zhd ol Hasta
Baaao] gAgo] F7tEe gle B4 yeidt E AY
oAl HS68 AlEZo] ALl BE =EAZ A type I
collagen ¥ type I procollagen® mRNA 30| & A 3]
Aoy, F2EE A9 9L 1 type [ collagen
2 type I procollagen®] mRNA o] Z7kst AL =z

ha

3 4= A (Fig, 4). Fx=3to]l 93 collagen®] HaE 2
S FET Zo| HRxF} APHoz Aol Y
+ ok
UVB
<
a RN
S & &

B Type 1 collagen

&0 W Type 1 procollagen
. 70
2 60
£ 50 , "
£ a0
w3 .
e 20 ¥ =
10 =
0
Con(-) Con(+) EtOH ext. Vit. C
ppmiml 100 0.1

UVEB(120mJ) - + + +

Fig. 4. Effect of EtOH extract from herbals complex on the mRNA
level of type |cdlagen and type | procollagen in HS68 human skin
fibroblasts after UVB irradiation. Data were presented as them =
SD. *; P{0.01 compared with negative control, ##; P{0.01
compared with positive control, #; P{0.05 compared with positive
control.

5. MMP-1 A3j&4 &%

Y B FEES olEst AlZ FA mAA =
100ppm o2 A= HA 2|3t o, H]JJ-:r" 24 Vitamin
Ce AEZE4E YehiA ¥ 0.1ppme= HA sty
I A3} MMP-1Z4EE &o)7] S8 AHRE TNF-o5
gEoz A F& MMP-1 $&0] A3 F713 AL
wEd 5 dglen, v FE2ES A% Folie MMP-1
F£0| TNF-o &= A2 2ot fofsHA dasen, o
F280| collagen®dl|o] FFE wxE= MMP-19 A4
o] 11@0?:%1 HRres} Ao =52 & & U 97
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Fig. 5. MMP—1 activities of extracts in human dermal fibroblast
from EtOH extracts of Dendropanax morbifera, Corni fructus and
Lycii Fructus. ##; P{0.01 compared with positive control.

6. Elastase ALA &%

2 dFoMe FAYE, AR, F71R £ g ==&
Bo] ZEdEL g £ _-]3]- | #1850l elastase Al 24
% AlstEe, 2 AR olgkE: FEE  100ppm/meefAl

l“N

2+5.79 A3 FAL YRt od vitamin CETI= WG
% é’% et levt 1'157]' 1000““ X}o] Heg oes
EEo] &9 HlHgte ¢ AN

t} (Table 1),

Table 1. Elastase Inhibitory Effects from EtOH Extracts of three
medicinal plants including stem of Dendropanax morbifera, Corni
fructus and Lycii Fructus.

Concentration (ppm/m{)

Elastase inhibitory(%) EtOH ext. (100) Vitamin C (0,1)
35.2+5.7 75.5+2.4
1Ay

Reactive oxygen species (ROS)= A|Z uWeo] DNAQ}F
RNAE &4A712L, Apo|E71]1, dld o, d4, tjA
Aol Zgote] A4S AEHAE VIR EA AR W
g 9 Aue fUs she ST ARl 9ng adl
o2 Fest A} Afetd, s2E9 Wil JF
Ao £+, $HES, 2EfS, A 52 Adxst
AREA w3hel U3 BHo| Q= ALER dHA Qth
ROSE: Zolglo] AAE|A|ut Azyal x}%tg] 7<% ROSe}
AEHEZo]l Aol dFE olFo ARE vxlf’}ﬂ] Hr,
FAEE EFL ROSY £A4C0=RRE QAE BRIkt
vitamin, carotenoids, bilirubin, albumin®} Z+& radical
scavenging antioxidants®} @At &4So] fEo|cH?,
& QAA W= A o] A2-E 253 §lo] fefgt 2+
T A5t 2EHARRE g3ste]l 44 (homeostasis)S
Boglel fAstEn Aok ast ol Axge add
gt wWro7| M3} vlaay A Holr]de] F kA FHR
FEEGHY B3] @] oF Wo7]AE  catalase
(CAT)Q} superoxide dismutase (SOD) 52 H®ZFo=Z &
F AUt ol B dAoM e FEEY A a5 HIES
7] 98t DPPH Stz 427453 SODAAF €4S TSt
goH, FE2E9 ko vt 2 A3 55 vE

0

Witk Akstel] 9§t mHeide thokst =3t A
5 w2 5 M2z, 92idxs 59 S
Aol Qlof ieBlof| QlojA] Alste] HIFHoR AAsh= A
Zasict,

o7 NuFe vgF EAsk= collagen— ——4-'?— Az =
FY 90% o)l AAghes F4 A Dot} & g7
collagen®] £3ll= A% z2Z9 E"Félo A A 5 A
He AFPH 92 vAA "ot Collagen?] £3jj¢k
H Ex7)1ZIe g2 AHARRIAl AP—-1(activating protein—1)]]
9J3] == MMPs (matrix metalloproteinases)®] 2J3}
A AEL71A3} type I procollagen?] E3|7} dojuyt F=
A 2 wsf@iel uedt? MMP family %
MMP-1& collagene E33l= proteasezZA] HHL-3}e}
APH o2 BAEEY, MMP-19 45 JAI8t collagen
o] BE3E FAAFIH, mi 229 o] FAHo F&5 A
AL Aue £ glemz MMP-1 A4S Adsts AdaA
o izt A7t S7HEAL = FAlolth £ Aol de
3 AAEA FHEUYER, AR, 1A B AAE deE
FE3te MMP-184 A4S H71%t 23 TNF-oF ©
5082 AEF FET; MMP-19] &/do] <25% F4E AE
It en, ol st B FFOIY A7 AE
of A-g=]7]o HAsiti AlRHT

Elastin #& ANZe7|dE F43t= 4859 =
A W fiegS {3, olof ¥l Elastase= 714 ©
WYl elastin® B¢ THEM, collagen E3oE BHIE
ojfog zrgste] mERAuI ] AHAQl Alo] EHol T
o 5 4 g4 24 55 4t IHEE clastase
AAl= oF F5& NAske 28-S 3t urosolic acid
50| elastase AFAZ LA o, B AN 2F &
A ofete FZE2 elastase Ad AL Uehfged, o
= 9F9 F5& JAste k3t 718 EAY T4
< vEhdt

B3 AE2A 3% FEUE, 4Aef, 7IADE olggt
et FEE9 E 9 ANEEY, Fk3t (Type I
Collagen), MMP—1 A3}j24], Elastase A4 Sof thgt
BYAEE YT A JAHCR FE EFHORE o
HebgS & & d%eH, o= ‘:Hz:'Lol Vitamin CRt} &
AL =2 gou 5= v BreEE Al ST AeE Y
Eidtt, =5 2 A3E FF4< % g ot AlFojekR
g TS EY FaA Jﬂ7}*— gt Ttol=agl”
of wt =Y ona FE AREAY AR 7H7F =0
o A=

o

2
=

o N
o,

1. 252 fRHFoNZoA &2 obdAdS Ye
o, %% oFFHozx DPPH radical scavenging
activity®} SOD-like activity?} Z7}oh= AL 2+
I i= 8
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2. HS68 Alzo] LM BE wEAZ HF type I
collagen ¥ type I procollagen® mRNA 3%HAo]
AAs] FAEYoY, FE2EL AT P W type
I collagen ¥ type I procollagen® mRNA $A
o] Z713t AL THE 4 YU

3. 222 Ros FoA= MMP-1 5Zo| TNF—« o
= Aelg wr FaEen, elastase ANEH =%
AHE =] ugelel $4et B5S Ui o 4
Asic,

webd] FAGE, A5G, P4 B Re $2ES o
270 Hjste] Be AZEAS Uehin b= oEHoz ¢
Abstat ghest B%S YRR BEAMe) 222 i 7]
S EC] HEY & Y B 2R AmH

Axel 2

2 a7l AshdE ABAUATAY 36G-BodA Wa%
B2 REBE AR A7 qEos SEgon, ol
A=Y,
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