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Effects of Aloe and Violae herba Extract on the Anti-oxidant,
Anti-inflammatory, Anti-wrinkle and Whitening

Chang-Hun Kim - Hyeon-A Jung - Seok-sun Roh - Seok-Hoon Hong

Objective : This study was performed to assess the effects of Aloe and Violae herba extracts on skin
disease and skin beauty.

Methods : Anti-oxidant effects were measured by the scavenging for DPPH radical, xanthine oxidase
activity. Anti-inflammatory effects were examined by relations in NO synthesis, IL-18, IL-6, TNF-« , NF-kB,
COX-2, MAP kinase, The skin wrinkle formation effects were measured by collagenase and elastase
activities, The whitening effects were examined by tyrosinase activities, melanin synthesis in MNT-1 cell.

Results : 1. In an anti-oxidant test, Aloe and Violae herba extracts showed high radical scavenging activity.

2. In an anti-inflaimmatory test, Aloe and Violae herba extracts strongly inhibited the
lipopolysaccharide(LPS)-induced nitric oxide(NO) release from the RAW 2467 macrophage
cells, Aloe and Violae herba extracts also inhibited the LPS-induced IL-18 and COX-2
expressions. The inhibitory effects of Aloe and Violae herba extracts on macrophage activation
were via the inhibition of NF-kB, evidenced by transient transfection assay. Furthermore, Aloe
and Violae herba extracts weakly inhibited the activation of Jun-N-terminal kinase(JNK) but
they did not have any effects on p38 MAP kinase in RAW 264.7 cells.

3. In the skin wrinkle formation assay, Aloe extract strongly inhibited collagenase and elastase,
whose activity are tightly related with the wrinkle formation.

4. In the skin whitening assay, Aloe and Viloae herba extracts weakly inhibited tyrosinase
activity, however, it was not statistically significant. Besides they did not have any effects on
melanin synthesis, indicating that they could not be applicable for skin whitening.

Conclusion : This study show that Aloe and Violae herba extracts may play a significant role in skin
disease and skin beauty.
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WAE 9 390 ¢ =),

3 100-200 mesh 7|2 EHA|7] T ethanolS
0
o)

oF 1,200 m (% 1:10 weight/volume) 7}s}o] 5
Gt PHete  FEEIY FEE M=
Whatman filter paper No. 45 AR 13ES
AAS &, rotary evaporatorS 0|43 7% F=
A7, 70% ethanols 0|83l 5% §H02 Az
gk & 3jMe AP AHgsEI
Table 1, Herbal Extracts for Experiments

g oA 3 o 4 4 A
-3 & Aloe ferox Miller = ar
SAEMT | Viola mandshurica Baker | & =
2) N, 24 4 Ag717

AmRe  olg@ AR Aefemi

Dulbecco's Modified Eagle

Bovine Serum, Antibiotic-Antimycotic (Penicillin

Medium, Fetal

G Sodium, Streptomycin sulfate, AmpHotericin
B), Trypsin-EDTA (°]%} Gibco BRL, U.S.A.),
Sodium Bicarbonate, LPS, GRIESS (o] Sigma
US.A)S ARgslglon, RT-PCR Aofoz

M-MLV Reverse Transcriptase, Recombinant
RNasin Ribonuclease Inhibitor, Deoxynucleotide
TripHospHates (dNTPs), Random Hexamer (9]
2} Promega, U.S,A.), HiPi Thermostable DNA
Polymerase, 100bp DNA Ladder Marker (0]}

Au]Anlo] 98l 3=), Easy blue, Proprep,
Westzol (0] Intron, 3F=), Chloroform,

(o]} Sigma, U.S.A)S ARE3l4ith

B2 A8 59 Aoz
1,1-diphenyl- 2-picryl-hydrazyl(DPPH), Elastase,
Suc-(Ala)3-PNA, Mushroom tyrosinase, 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium

Isopropanol
847,

bromide, synthetic melanin, L-DOPA, dimethyl

sulfoxide, phenylmethylsulfonyl fluoride,

SEIELTS) 08, B, T, vl sl o

Xanthine, Tween 80, arachidonic acid, Tris,

Sodium chloride, Calcium chloride, Zinc
chloride, Brij35, trichloroacetic acid (°]%
Sigma, U.SS.A,), Collagenase$} DABYCL-y

-Abu-Pro-Gln-Gly-Leu-Glu(EDANS)-Ala-Lys-
NH2 (Bachem,
(Roche, Deutschland), Lipofectamin(Invitrogen,
Sh3)), Luciferase Assay  buffer
US.A), COX-2 ELISA Kit
U.S.A), TNF-a ELISA Kit (Biosource, U.S.A),
MNT-1 (National Cancer Institutem U.S.A) <
A3

£ A ARE AR AZgAEs 9
3 Tissue culture dish (30 mm, 60 mm, 100

Swiss), Xanthine oxidase
(Promega,

(Amersham,

mm), Tissue culture plate (6 well, 12 well, 24
well), Tissue culture flask (°]4 Falcon,
U.S.A)S AHg39om, RT-PCROI= MicroAmp
(Applied
Biosystems, U.S.A.), Eppendrof tube (Sarstedt,
Germany), PVDF membrane (Whatman, U.K.,)
& AHgstsitt.

dF77ze

Reaction Tube, MicroAmp Caps

GeneAmp  PCR

Luminometer, Fluorimeter (°]%4} Perkin Elmer,

System,

U.S.A.), Spectrophotometer, Refrigerated High
Speed Centrifuge, pH Meter (Beckman, U.S.A.),
ELISA Reader (Bio-TeK, U.S.A), Polaroid
(Polaroid, U.K)),
Refrigerated Microcentrifuge (o]4} s+d¥}st, 3k
=), Electrophoresis System (Hoefer, U.S.A.),
(Vilber

Camera (°]%4 Nikon,

camera Microcentrifuge,

Transilluminator Lourmat, France),

Inverted Microscope,

Japan), Clean Bench (~5%3, 3H), CO2
Incubator (Forma 3546, U.S.A.), Rotary
Evaporator ~ System  (BCHI,  Swetzerland),

Incubator (Ao] 28, 3+=)S AlE-3}9c),



ool atets]A) A3 A|1E(0109 49)

1)

26

 NE Y

o

(D Free radical scavenging activityf(DPPHW)

FroeER 0.01%2 0,001%2 A3 2
HE2 50 Mo ethanol® 91 4x10-4 M
1,1-diphenyl-2-picryl-hyrazyl(¢]3} ~ DPPH)
solution (518 nmoA el FF=: 0.94-0.98)
450 ME 74 &, 518 nmolld 1087 &%
2 ZA319th18 FAURTOEE free
radical scavenging &3/} 3 E4& 7
47 vitamin EE o]&3tict, st
e A% olgagler, wE Age

triplicate= 2|5} $itt,

Radical Scavenging Activity (%)=

100 —

(Abssample - Absblank) =100
Abs

control

(2 Xanthine oxidase activity assay

3]M M(ethanol 1%, Tween 80 0,1%)0.F
HAF 557t 100 /i 10 wg/m7} HES
3|43 A]E 500 4o 60 mM phosphate
buffer(pH 7.5) 1,3 mi¢} xanthine oxidase
enzyme solutiond 7}s}l 30°CollA] 1087
HjoFs}ict, of7]¢l xanthine (substrate solution)
1.5 ml< 713t & spectrophotometerS 4
3 295 nm FF=oAM 108 T SAHA
', Xanthine oxidase BAAAHL o}z
o] Ao Akatoirt.

inhibition (%)=

AA/min,,,,

- |X
! AA/mlanrmk 100

2) ¥4a3 B7t

@ Nitric oxide (o]3} NO) A A H7}

RAW 2647 HEF (ATCC
CRL-2278)% |4 GRIESS HoE NO
A odAE AdSs AAskTh 10% FCS7F
71d DMEMCE A ujgdt RAW 264.7
cellZ 24 well plated] 2x104 cells/ml2] &
T2 33359 5% CO2 incubatordA] 244
7+ wlokstget, wlAE A|ASL FBS free
media® 1247} starvationA]Z] 3, phenol
redg H7LEA] & wjAe] 3Ag HPE
AL 100 wg/mot 10 wg/mid) FEZ 7}
1587 sk, Lipopolysaccharide(o]s}
LPS)E 0.5 wy/md TEZ 7}ste] 1647
Hloket & AEde 100 4R Hd 96 well
plateol] 7], GRIESS reagentZ 100 44
7kl oA 1573 ¥HAl71AL, ELISA
reader® 540 nmo|A¢ TRE=E =A3}9

1:]-20)’21)

number:

@ IL-18¢ IL-6 fAA & s 93 9o

A FHES QA
(Reverse Transcription - Polymerase Chain
Reaction : ©]3} RT-PCR)
IL-189 IL-69 374 B8-S Frtetr] 9
3 RT-PCRE 43 3}%ith.  Monolayers
YA RAW 2647 HAEE #lgE7]00A H
oJyaL, 1x105 cells/m ] F=& 3XA7]
F 12 well dishell Fo] 90% H=7HA 4%
& iR wgatelct. EHol ArtEA e
DMEMO 2 A Zujfde wA3 1, ethanol
2 A5 AFEAS dishd 100 ppmF} 10
ppme &2 78l 16417 Fet A st
ek, ofwl RTOTE ethanols AH-3HS
tt.
@ Total RNA ]

RAW 2647 AN|Z2HE total RNAS +#



ARE 9 39 R, FKUTY g}, FdF, 5, vl mAe 9%

Z8l= FAL guanidinium thiocyanate-
phenol chloroformy ol F3}o] AAs}%
o, &, AE2 ALY WAS ARG F
Easy blue(Intron, korea) 1 ml2 73] &
o micropipet®E 413 eppendrof tube
2 At o7]el Chloroform& 200
7heto] 187 ARl E€ F 4TA 15
27b wAsan 9AEE14,000 pm, 15
T, 40)3kaL, 35 400 HE Fdt] A
eppendorf tubed %t} IsopropanolS:
Tgg 7kste] -20ColA 1ARE WAAR
T AAEE (14,000 rpm, 153, 4C)3HA]
AEAe AAsL FHAES cold 80%
ethanol2 ¢ AL ¥, DEPCAHE|E ©]
LAGF 30 Mg 7kt =50 ofF 9
BE  #H3lo]  spectrophotometerZ 260
nm¥} 280 nmolN FFEE 243 total
RNAE A3t

RT-PCR

223 total RNA 4 gE eppendrof
tubed] ¥  random hexamer (10
pmol/20 #)E H7lsle] 65CoA 5EIE
AT F dEEo] Yol RNAY o]
TZE BTt o7lel  whg
(Ixbuffer, 100 uM dNTPs, 200 unit
RTase) 715ted 37TColA 127t ¥H&AT]
i 65TellN 1087 Azste] RT ¥H-2
FEAF.

i_.

N

PCR2 “}7]3 RT ¥H3d& PCR tubel]
7F8te] PCR machined|A] 94C/30%, 5
8T/1&, 72C/1%2] 2707 747 24 3
ZZsl9ch, 2 gl ALE-H primers 2
9714 9L Table 29} 2t} RT-PCR 4
I= 1% agarose gelolAd] A7])9FslL
ethidium bromideZ2 9A3 T, UV
illuminator $Jol4] polaroid cameraS ©]-§-
3 ARl Zogetslon, A= densitometer
£ o83 #AstAt

(3 TNF-a assay

109% FCS7} #7}F¥ DMEMOZ Aujokst
RAW 2647 cell& 24 well plated]
2x104cells/ml®] FEZ 24 well plateo] I}
Z3}o] 5% CO2 incubatorollA] 24A)7F wloF
3t5ct, BixE A|ASL FBS free DMEM
media® 1247} starvationA]7] ¥, phenol
redS A7}EA 942 DMEMe| 8|43 A9
A4S 10 w/md] FER 7H) 1587 A
Sttt LPSE 0.5 wy/m FEZ 718td
1647 WokE . A4S A ELISA
Kit(Biosource, USA)E ©]&3] TNF-2« & #
i sich

@ Nuclear factor-kB(0]3} NF-kB) luciferase

assay

10% FCS7} #7bel DMEMOE Zujeet
RAW 264,7 cell2 24 well plateol] 5x104
cells/m &l FEZ 6 well plateo] THE3}o]

Table 2, Nucleotide Sequence of the Primers and Expected Size of PCR Products

Primer Sequence Size
Sense S5'-tct ttg aag ttg acg gac cc-3'

I-18 , i § 435 T8 46 & 486
Anti-sense 5'-agg cca cag gta ttt tgt cg-3'
Sense 5'-gga aat . t agg aag ga-3'

L6 . 88 88 g8t agg aag ga-3 01
Anti-sense S'-ccg gag agg aga ctt cac ag-3'
Sense S'-acc aca gtc cat gec atc ac-3'

GAPDH ) 8 8 451
Anti-sense 5'-tcc acc acc ctg ttg ctg ta-3'
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5% CO2 incubatoro|A] 24A17k wjoFa} et
A& A|As}L FBS free DMEM mediaE
1247} starvationA]7] & lipofectamin 1
U9} NF-kB reporter gene 2 ug/wellS 7}
3ted 37°C, 5% CO2 incubatoroA] 16A)7k
9l transfectionA]7]3L, FBS7} #H71E A
o DMEMOE HjAS mdkste] 8AI7F o
Al wistgint. ARE 3087 A Agsin
LPS7} 500 ng/ml ] &7} EHEE A 2slo]
24|17t %8t T luciferase assay bufferS
o] &3lo] MEE £3]A)17]L luminometerS

. S s )
olg3) W Y= YA,

(® Cyclooxygenase-2(0]3} COX-2) &A™

96 well plated] RAW 2647 A|¥Z 1x105
cells/well?] F=2 3F3 T 37C, 5%
CO2 incubatoroA] 4A|7F ujjokale] E2HA|
7| wjgAE AASCE. PBSE AH ¥
3% FBS7} A7l¥ DMEM H{AS welld
200 AR A7Vstal, arachidonic acidE 7}
ato] 18A17F wjFatgitt. A EE &3}
Al71E LPSSF okl FEES 10 wy/m Y
FL2 Arkslal 37¢, 5% CO2 incubator
oA 18A1ZF wike F, AFAE FHetx
ELISA KitZ ©|83] prostaglandin E2Z&
et ot

© JNK9} p3sel mx& ok

10% FCS7} 3718 DMEMOE A wjokat
RAW 264,7 cell& 6 well plated] 1x105
cells/welld] s=2 I3 T 37C, 5%
CO2 incubatorol|A 16A17F Bl%kstict, =)
AE A|ASIL FBS free DMEMOE 8A|7H
starvationA]7] & AdokAE 353 NES
FBS free DMEMO 2 wAAA Fch. 15
B Z LIPS (100 ug/mD)E welld 2,5 #H
7bste] 2087 wj%Fsla, PBSE o]
proprep welld 80 4% 7}sto] L)X

T2 eppendrof tubeZ &/ UilEE
(12,000 rpm, 4C, 20min)a} I}, 50 wgs
#Hsl SDS-PAGE A7|%9F< AAlsti
methanolE EA3}A|71 PVDF membrane
2 transferA]Zl &, 3% skim milkE 30%
7t AYst 449  total antibody9}
phospho antibody®ll4] 2417 F9F HHSAIA
t}, 0.1% Tween 20- PBSS o]43] A1
rabbit Poly IgGell 1A]7F WHEAIZl &, ThA|
AL Westsol& o83 @475 A&l

o,

3) W% £AA WAL 9 Y

@ Collagenase A 7}

ANFEE DMSOE =9 & collagenase assay
buffer (150 mM Tris, 10 mM NaCl, 5
mM CaCl2, 1 mM ZnCl2, 0.01% Brij35)=
o]83l 3Mslrt. Test solution 5 4,
buffer 125, 500 #M 7]Z(DABYCL-y
-Abu-Pro-Gln-Gly-Leu-Glu(EDANS)-Ala-
Lys-NH2) 5 w, &2 125 ppm<S E-ato]
S97h 2 413, 37CoN LA 1A F
0.5 M EDTA 10 A& $o] W& Z8A
7)1 Fluorimeter(340 /520 mm)ollA 23}
& 2 0e dge okl A3
248 A%

=

@ Elastase 2A9AE 7}

ARE Foolges olsd S &
H]H test solution 50 #o]| 04 M Hepes
buffer(pH6.8) 330 #, Suc-(Ala)3-PNA 100
Mg EFBEIL 25°ColA 38 40Xt Aujk



ARE 9 39 R, FKUTY g}, FdF, 5, vl mAe 9%

Wkt
spectrophotometer®|A] 410 nm FFEA
137t ZA435190H”, Blank2E 3% 20| ¥
g5 92 HEPES buffers AH-3}lom
52 oplge okl A B4d A
o}

8lal, elastase 20 4(0.5 unit)S

AA/min,,,

Y o) — 1
inhibition (%) (1 7AA/minblank

)>< 100

ECE eI P

D Tyrosinase &4 A8 37}
ABE 5% DMSOd| =o]al 100 mM
sodium phosphate buffer2 343} jt}, 7t
Zol APEA 100 49 71AE4 mM
L-Dopa§9) 100 ©& E&3 &, AMFA A
%38t mushroom tyrosinase(2 mg/m)-g&H 2
Ag WA TRE F 472 wold FAE
£ spectrophotometer2. 297+ A kg
ANER 7. 492 AH§F DMSO
o Asfads HA I Hste] ZAstaA
e Ane gl S DMSO B9
7keto] dizog sl

@ MNT1 Gl $83 Hepd Agelle )
MNT-1 AMEFE 100 mn culture disho]
5x105709] T2 AFd H, thad ARE
Al st 393t o Wi sk3lck. PBS(pH
742 AAsH 0,25% trypsin-EDTA §-9
o8 NEE WHETIENE wolux, 94
welste] pellers SAAT F ARIEY
Shlct, Sty ARxEY A3 dapd A
Aol geld  AFEE 5%
trichloroacetic acid &9 1 m< 7}8] &%
39tk ol& 2,500 rppmoE PAEZF F,
weld debds PBSE AAHSIAL etherd}

ethanol& 1302 4 $d4& 7t & &
dzid  pellers YAEE Skt Ethyl
ether 1 m2 Weld& AFsto] AZA7|1L,
ZAz9 Wade] 1 N KOHZ 7}ste] 147
%ot 56C &g FZ(water bath)ollA] ufoFst

F, 470 ol FHEE 2HAAAT,

6 -

ot

5) AZ=4 37

V-79 AZF (ATCC CCL93)Z o]§3] MTITH
o7 AEEAE Jrhekdth. 10% FCS7F HE
DMEMO 2 A uj%st V-79 celld 96 well plate
of 5x105 cells/m®] FE2 FF3L 5% CO2
incubatoroll X 24417 woketoirt, WA A As)
i FCSE #7hHA] ¢4 wjAe| X3 Ags #
Zhetal 24417 WAL %, wiAS AAskL
MTITEHS 1 w/nd] FE2 7}atoe] 37ColA 3
ARE AT EkgE MITE AlZsta
ethanol 100 ©& 713 FAE WHEES 8347
1, ELISA reader2 550 mol|Ad FJ=E =4

a AZEAS gersiin”,

6) BAA
Zt Aol TAA £ ABL  Student's
T-test= AL}t

n, 4

oo
mx
]

oon

FAbS}E:

—=l=

ol

7t

1) DPPH 4

e 2252 0.01%9 0.001%9] FEA 7
7} 97.6%%} 95.7%, %HWT FEHEL 0.01%9}
0.001%9] =X 22 95.5%9 38.4% AIA|
71 Ao® UesithTable 3, Fig. 1).
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Table 3, Radical Scavenging Activities of the Herbal Extracts

Group Concentration Absorbancesignm Radical Scavenging Activity
Control 0.9600%0.0079" -
0.01% 0.0005£0.0005° 100%
A
0.001% 0.6195%0.0064 360.1%
0.01% 0.0235+0.0009 97.6%
B .
0.001% 0.041610.0009 95.7%
0.01% 0.0717£0.0027 95.5%
C
0.001% 0.6299+0.0142 38.4%
a) Mean = SD
control : untreated group
A © treated with Vitamin E
B : treated with Afoe ferox 50 1
C . treated with Viola mandshurica 50 H
Statistically significant value compared with control group by T test.
(*:P €005)
1ol Table 4, Inhibition of Xanthine Oxidase Activities

Absorbance g8

0.01 0.001 (%)
V.mandshurica

0.01 0.001
A ferox

Comtrol 001 0.001

Vitamin B
Fig. 1. Radical scavenging activities of the herbal
extracts

Statistically significant value compared with control

group by T test,
(*:P (005)

2) Xanthine oxidase activityo] u]X|= 9%
B 2ZEL 100ug/m St 10ug/ml o] FEoA

Y7k 59.1%9F 17.0%, T F2E2 100w/

nl €} 10ug/ml 2] FEAA 2t 59.1%9} 17.0%9

A EA7} YERSTHTable 4),

30

by the Herbal Extracts

Absorbancexsam | Inhibition
Concentrations
0 min, | 10 min, Rate
Blank 0.1105 | 0.2828 -
A 100ug/mi 1.0758 | 1.1461 59.1%
10ug/ml 0.1718 | 0.3148 17.0%
Blank 0.1306 | 0.2985 -
B 100ug/mi 0.3996 | 0.4988 40.9%
10ug/ml 0.1720 | 0.2916 26.1%

A : Aloe ferox, B : Viola mandshurica

~
oot
fol
B

o]
=]

1) NO B4 "AE 9% F7}

EE 2ZE0] 100ug/nl T 10ug/nl 2] FEoA
izl Hls) 247k 72.7%9 57.9% JAARL
o, T FEET 100ug/nF 10ug/m o] F=
oA Z7Zt 90.1%% 58.4% AAAATHTable 5,
Fig. 2),
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Table 5. Inhibitory Effects of NO Synthesis by the Herbal Extracts

HETY s}, BT, 75, v vixie

5

Concentrations3)

Samples Control1) LPS2) 100 ag/nl 10 wg/nl

0.1273 0.3123 0.1778 0.2051
Aloe ferox Absorbance540nm +0.0074a) +0,0148 +0,0311* +0,0101*

Reduction Rate - - 72.7% 57.9%

. 0.1273 0.3123 0.1456 0.2043
mgﬂ‘;’:]ﬁm . Absorbance540nm +0,0074 £0.0148 £0,0119° £0,0173*

Reduction Rate - - 90.1% 58.4%

a) Mean + SD

1) Non-treated group
2) LPS treated group
3) LPS + medicinal plant treated group

Statistically significant value compared with control group by T test.

(*:P €005)
(A) 04
0.4

Absorbancex,,
{ .
|

Control LPS 0.1% 0.01%
A. ferox
(B) b4
0.3
g
E 0zt
2
< 0l I
1]
Control 0 1% 0.01%
and'sburm

Fig. 2. Inhibitory effects of NO synthesis by the

herbal extracts
(A), Aloe ferox and (B), Viola mandshurica
Statistically significant value compared with control

group by T test.
(*:P <€005)

i

2) IL-18 & IL-6 S-AA T& 1%

EE FEES 100ug/mlfl]
IL-6 GARe] w3

ﬁq 10#8/7”1-’] °

K

3F

[+

ST IL-159
S 747 90.7%, 87.9% A
ELME IL-18 FAAe] W

< 825% AAANF. Eiew T FEEL IL-18

o} IL-6 FAAe] 2o S FA
(Table 6, Fig. 3).

Control LPS Extracts
(A)
Test Material - _ 100 10 (ug/mi)
LPS 500ng/ml + + +
Control LPS Extracts
(B)
Test Material - - 1000 100 10
(ug/ml)
LP3 lug/ml - + + + +

Fig. 3. Effects of the herbal extracts on the
mRNA Levels of IL-18 and IL-6 in the
cultured RAW 264.7 cells by RT-PCR

(A) Aloe ferox and (B) Viola mandshurica

23hslet
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Table 6, Effects of the Herbal Extracts on the mRNA Levels of IL-18 and IL-6 in the Cultured RAW 264.7
Cells by RT-PCR
(A) Aloe ferox

) 2 Concentrations’

Control LPS 100ug/nl 10ug/nl

6 Densitometer 227 810 75 1,294
Inhibition Rate - - 90.7% -59.7%

1118 Densitometer 1,104 1,745 211 305
Inhibition Rate - - 87.9% 82.5%

(B) Viola mandshurica
) 2) Concentrations’

Control LPS 1000ug/ml 100ug/ml 10ug/ml

L6 Densitometer 1,481 2,460 208 2,356 2,199
Inhibition Rate - - 91.5% 4.2% 10.7%

18 Densitometer 459 3,891 319 4,101 4,275
Inhibition Rate - - 91.8% -5.4% -9.9%

1) Non-treated group
2) LPS treated group
3) LPS + medicinal plant treated group

Table 7, Effects of the Herbal Extracts on TNF-¢ Production in RAW 264.7 Cells Determined by ELISA

1 2 Aloe ferox Viola mandshurica
Control LPS
100ug/ml 10ug/mi 100ug/ml 10ug/ml
TNF-a (pg/ml) 92+8,5" 393£62 90+£2* 275%37 290+43 32761
Inhibition Rate - - 100% 39.2% 34.2% 21.9%
1) Non-treated group
2) LPS treated group
a) Mean = SD
Statistically significant value compared with control group by T test.
(*:P €005)

3) TNF-a A A48 %7}

e

i FEES 100u/ni%k 10ug/ne] FElA
747t 10098} 39.2% AAZoM, Kk T F&
B2 100ug/m 9} 10ug/mi o] =AM 247 34.2% Control Lps 00l 0001 0.0l 0.001(%
9 21.9% JAAZTKTable 7, Fig. 4). fforex Pmeaiurics

TNF-a (pg/ut)

Fig. 4. Effects of the herbal extracts on TNF-a
production in RAW 2647 cells determined
by ELISA

Statistically significant value compared with control
group by T test,
(*:P €005)
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ARE 9 39 R, FKUTY g}, FdF, 5, vl mAe 9%
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) NF-kB luciferase assay

B FZEL NF-KBE 10 w/m9 ¥
2%S AAANALH, Rl T F5E2 NF-kB
g 10 wg/m ] FEAA 35.7% AAAIZATHTable

Al
9
N

Table 8, Effects of the Herbal Extracts on NF-kB
in  RAW 2647 Cells Transiently
Transfected with NF-kB Gene

Relative Inhibition
Light Unit Rate
Control 123+29" -
A 5,974+210 .
B 2,863£456 53.2%
C 3,884+301 35.7%

control : Non-treated group

A : NF-kB transfection+LPS(0.5ug/ml)

B : NF-kB transfection+LPS(0.5ug/ml ) +Aloe ferox
Ext.(10ug/ml)

C : NF-kB transtection+LPS(0.5ug/ml)+Viola mandshurica
Ext.(10ug/ml)

a) : Mean = SD

Statistically significant value compared with control

group by T test.

(*:P €005)
2000
E 8000 |
~ 4000
E .
E 2000 i
Comntrol A B C

Fig. 5. Effects of the herbal extracts on NF-kB in
RAW 2647 cells transiently transfected with
NF-kB gene
A : NF-kB transfection+LPS (0.5ug/ml)
B : NF-kB transfection+LPS (0 5ug/mi)+Aloe ferox Ext.
(10ug/mi)
C : NF-kB transfection+LPS(0.5ug/ml)+Viola mandshurica
Ext, (10ug/ml)
Statistically = significant value compared with control
group by T test.
(*:P €005)

5) Cyclooxygense—2 ZA4AE 37}

EEel ST FEELS LPSY AFo=
RAW 264.7 AZoA E43lEE COX-2 &49
39S 13.2%, 75.8% AAAFTHTable 9, Fig.
6).

Table 9, Effects of the Herbal Extracts on COX-2
Activities in RAW 264.7 Cells Stimulated

by LPS
PGE2 | Inhibition

(pg/well) Rate

Control” 5 j

Lps” 188 .
Aloe ferox | 10ug/ml 164 13.2%

Viols

manc;;lflrjca 10ug/mi 50 75.8%

* Prostaglandin E2
1) Non-treated group
2) LPS treated group

200

o
L=

n
[}

Prostaglandin E2 (pg)

B

Control LPs A B

p ===

Fig. 6, Effects of the herbal extracts on COX-2
activities in RAW 2647 cells stimulated by
LPS

(A), Aloe ferox and (B), Viola mandshurica

6) JNKS} p38el mA& 43

el KW FE2E 25 Jun-N-terminal
kinase(NK)E 22t AN Z o p3sells HeS
u] XA S3ickFig, 7).
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0

Phospho p38

| ST .

LPS (500ng) — + + + + +

Fig. 7. Effects of the herbal extracts on MAP kinase
in RAW 264.7 cells determined by Western

Blot
(A), Aloe ferox and (B), Viola mandshurica

2y ol

il

3. m® F

1) Collagenase &4 JAE H7}

100ug/ml 2] EEANN EEFEEL 84.1%9]
Collagenase 349 &4 dAES B0, ik
W1 FE2EL 39 #4S A9 dANIIA K
8} 9ith(Table 10, Fig, ).

300000

250000 F
200000
160000 |
100000 F
50000 | :
I | Iiil

1]
Substrate A ferox V.masdshurica
+Enzyme 0.01% 0.01%

Absorbance gypxep

Substrate

Fig. 8. Effects of the herbal extracts on

Collagenase activities
Statistically ~ significant value compared with control

group by T test.
(*:P €005)

2) Elastase S44AE 37}

50 ug/m o] FEOIN & FEE0| elastase &
29 AL 79.4% JANZOH, KT F%
52 elastase A4 FAE 47.9% AAHC
(Table 11),

Table 10, Effects of the Herbal Extracts on Collagenase Activities

Sample Concentration

Absorbance340nm/520nm Reduction Rate

Substrate only

13,133 540" -

Substrate + Enzyme

131,714%3,647 -

Aloe ferox 100 ug/ml

31,982+2,717 84.1 %

Viola mandshurica 100 ug/ml

271,541+6,674 117 %

a) : Mean = SD

Statistically significant value compared with control group by T test.

(*:P €005)

Table 11, Effects of the Herbal Extracts on Elastase Activities

) Absorbance Reduction
Samples Concecntration - -
0 min 10 min, Rate
Control (Enzyme+Substrate) 0.0571 0.2310 -
Aloe ferox 50 ug/mi 0.0694 0.0981 79.4%
Viola mandshurica 50 ug/mi 0.1578 0.2304 47 9%
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1) Tyrosinase 4 JAE %7}
B FEEL 10 w/nl SEA tyrosinase
B9 AE 55.9% AN, KT F&
L 10 wg/m®) TEZOA tyrosinase &4 FA
< 40.1% A AFHTHTable 12),

2) dzhd #4 Al Bt

MNT-1 AZE tieg 3 AdoN EaEet
BN TFEE 27 deid AN ATl gle
Ao VelsttH(Table 13, Fig. 9).

5. NZ=d 87t

EEel BT FEEL L F22 100 ug/
nl oA AEFAo] JERUA] 9tTHFig, 10).

& o 390 R, KOUTY P}, FET, F5, vlde] viAE 9%

Control

J

Control 100ppm

Fig. 9. Effects of the herbal extracts on melanin
Synthesis in MNT-1 cells

(A), Aloe ferox and (B), Viola mandshurica

Table 12, Effects of the Herbal Extracts on Tyrosinase Activities

_ Absorbanceszonm Reduction
Concentration
0 min, 5 min, Rate
Control” 0.2365+0.0229" 0.5874+0.0080 -
Ethanol” 0.1942£0.0407 0.5045+0.0319 11.6%
Aloe ferox 10ug/ml 0.4710£0.0118 0.6258+0.0742 55.9%
Viol - 101/l 0.3197+0.0138 0.5298+0,0332 40.1%
mandshurica
1) Non-treated group
2) LPS treated group
a) : Mean = SD
Table 13, Effects of the Herbal Extracts on Melanin Synthesis in MNT-1 Cells
Sample Concentration Absorbanceszonm
Control 0.1139
Aloe ferox 10 wg/mi 0.1149
Viola mandshurica, 10 ug/ml 0.1364

* : Non-treated group
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Cell Survivial (% Control)
oon
LR )

Control Aloe ferox

Viols mandchurica

Fig. 10, Cytotoxicities of the herbal extracts at a
concentration of 100 y/mf

V. 2

e

EEe aARNEE; Liliaceae)o] 43 thdA
ZHOl 429 Aloe vera L. Bt T& Z&AE
o FiHE 71xd ZoF e & sl ke

wotm, B, kol Eesic, B A7 W
KATIE Esol Slol a4 Hu|oh BAILERE,
WY GUES R, WS xseted 2t o
o}, o] Yel= f#Al7IE EFol oA MR
OF JEifao] FiaL S il HE 1hE
ofaL, 3 shHske] kS Xsahedl, o
F9 AEoZE aloin (barbaloin), isobarbaloin,
£ -barbaloin 2 fflEE 353t 9},

el tisire cheket A7k olFolA St
g, A2 woEle) Afol e o
ghgol ofgh FARgo] Jueleld BaEa gt
O uk golAoaE ool i mule]
g &9} % DressingS T43 747] ol
92 32 8 88 Hu s 3ol
A&EHQ AdetAY, FTFAS 5 FEAR
uh3akA] e AAEAA diehAel AsHe=
skl

ST #HERANEZEI Violaceae)o] 48t
AR xEol SAME Viola yedoensis MAK, 9|
e A%E Axd AT H2 %k NSty

36

T W, O, Mol ESITE i BEESHaL
BIIIEAI 7] #dgol glol mgho] #eM=o]
EhE REERS] TS hResT) ey
FQAEoRT Axole FElBEEE, flavonoid, 4
(cerotin 1 2 AAIE 59 esterfiz FAHC}
o] grEo] glom, Eoe o] FHHA I,
1 &olE fME(ER cerotin ) 34.9%, LA
W 5.8%, 4FW 10.3%, KR F 47%7F L
o] gy’

KTl digt dFEe AF 2 2928
A3 A7} 1189 TNF-«2  HEd
cytokine®] Al EFATT7L Ao} HEFHY
tt.

e o] AE7L Eelete] e
3 Ags AsEEe 44, § AT v
AUe 548 7k RS gsket, ole

24
e
= A
el A A o olE skl
o3
ge

/1\:1

@ PHusel dazre AAzde
Bt HelMde ol EAlske frE7l7t o
A} whgstr] Ao QA Faigh = wpg
L, o ASERE A fU2ld BHE oA
APl A Aol dakAoley,

i ST 320 IFUEAAM 3
9% 9IS Fu Y BYNEE AAE
radical scavenger2419] FAEE ZAlsl7] Y8
DPPHY S of8sto] dlste AP A 2
3, EH FEEL 0.01%9 0.001%2] FEA
77 97.6%%k 95.7%, HHEHT FEEL 0.01%
2} 0,001%2] FEAA 27 95.5%9} 38.4% A
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AT 9 39 R, SO s, FIF, FE

A71E Z22 UE)tHTable 3, Fig, 1)

Xanthine oxidase @4 AAHL gt Azt
B Z2ZEL 100 u/miSt 10 ug/mie FEoA
247} 59.1%9%} 17.0%, W] FE2EL 100 wgy/
ni9}t 10 wg/m 9] FEoAA 22t 59.1%9 17.0%9]
AA &I} YeEPGtHTable 4). o] FF 93 X
= 9 9AE g PR dTo] girin
2 F 9o

AL ogHo g el WFo &3, Y
2 U2 E Kol A EAmE] Aol
A st AY T oy WY s el <
sho] HFe] Bikol #AkY] WESZ Uthe B
E AHEme MEROS M, JH, JT, W, O, M,
*ﬁ,ﬂﬂf‘ﬁ,ﬁﬁ,znﬁfﬁfﬁﬁ“
E 5 X Aideln, FL2 oulRE ikt
o ATl WU 5, Wi, M, SR,

-

o

[

/S
BB, H, SRS, WO, OUE, PR S 2E RIE
(O =

pimel HHOR Ve WAL ABOT ALk
A Ueht RlEE AT, WES LT
RW7E 4350 e Jelda, AR fk
RO, PP, RS, f 5o, oHd
S I T D A B 1= e - S 6 R

WERE) Ve ERENOE BARKOR %

EORkS W RAAKROR FRe BRI AR
o BEEE EE K7L A el fUstdE m
irol T mike]l AMEE figst WEHA go
2 jio] Wt kE7H AZ Walo] o] B
om pyol pkElol Mol FAHEN L ahglw, #
be gmdso 2 s A RS %
o] dolo] Hbx stdon, £ Ve kil
WA gzt Al EEEAY MR A%
AY AAE, TEANAH, LAl S0
ST shdet 28l U mksHe A
fio} pEpAEE 9o0o® Hokw, f&Y= hEp
W, BEAE, REAE, B LALR S o5

FF, ] vl

abgEcka shoiet,

A< (inflammation)2 FgHog ‘T 74,
FAANE 5 A=A 7|ddstE
Zsle Aol digk A9 dho] 71l Ao
=2, ?iZHﬂlE AL AA FholA Yoju=
ZA9] Houhgolgiis Aoy
19 &, AF g A5 SHdtd, A=
of tigt FshE AAste] Ao HEE 353
T AAgokgo] HFukgoltt, A (K)ol
fol7h "B 2 Adge 01%1_01]/\1 e A
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ol cytokines 59| ol

NOT nitric oxide synthase(NOS)& Ao <J3}
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o #Hds WEY 4% 4 F& W
T AddA Fad 9L sk dow dEA
. NOs& I3, I3, I3 35771 e,
15 A 339 dds] Fo8 ATE &
Fole I¥oy IIYPF < 1YL inducible
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ghotolujelFuiRaEls]z] A23A Al15(20109 42)

&S ot 202 HuE g, wetA Z4F 4
9 wAdAe AL HdiE NO9o HAS
AAAA Fe Aol Fas ',

el ST FEE0] LPSH 93 #%
N0 ARE JAATIE AT k= A9 o
S 3tely] S8 dFAded de &8 9l
HAAE AEFQ RAW 264,75 o] &3 A3
AARE A, jEE FEEC] 100ug/nl T 10ug/
mo FEAA ozl s A7 72.7%%
57.9%, %] FEEE 100ug/nZ} 10ug/nl 2]
T2oA 747 90.1%9F 58.4% AAAFHTHTable
5, Fig. 2).

A% HHeelAMY FaAEE AR Fhe A
&4& F7I% A, dEE WA shEkdg
58 tdHog =2 ol AEd
. @S T4 gs AY vEdR
A FANY FAFHA FgRle] Fofsh=
amineS-(histamine, serotonins) %}
(bradykining), AQY ol F=2 HE3le
cytokineF9} PGH ILF 59 4702 E7dY
¥ wos gz #AY oy cytokine% IL-1
B, IL-6 3 TNF-a & fAAZEAA Aitee of
BA9 ATA cytokineo B ZHE GTAshe] by
3 Yol Fag LS ste Ao B HI
A}, 53] gTubol dofshs AE FolA i
NEE 2% cytokined FH|ote] tiAAEY
F, T Az dAste} S4 4], dNAE 5

2 Uk} gzuee 2Auty A4HD 9

e rir 4z rlr
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i

>
el
i, o
K}

kinin¥y

e, ©lF cytokined FTHS Z7IEA
Agste Aoge 719 IL-189 TNF-a 7} 7}

e r

A 2 4gA 9}, ©o]EL arachidonic acid®
FA711L, CoXE FAAFoRA PGY NS
GuA7E Aog Bugw Qo

EEl KT FE2E0] AR dFiEd
of HAE JgE H7kelr] 98 RAW 264,74 %
ol LPSoll AZo] 2 HAEE IL-18, IL-69

38

FAA o] wXe 9FE RT-PCRE H7F8t9
on, 1 AF EE FEEL 100ug/nl 2] FEoA
IL-18¢ IL-6 fAAY 23S 27 90.7%,
87.9%, 10ug/m Q] FZ=oIME IL-15 fAzte] @
S 825% AAANAoY, %] FEEL 9
E A wdel 9FE FA EoHTHTable
6
@ FEEL 100ug/m ot 10ug/nl ) FEAM 72
100%%F 39.2% AAANFOM, K] FE2ES
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21.9% AAFtHTable 7, Fig. 4).
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A A AcKTable 8, Fig, 5).
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ARE 9 39 R, FKUTY g}, FdF, 5, vl mAe 9%

]-l: house keeping
A= ofs) o]
E I3 cox-2& 95#% & 59 4% 5453“
gol Fa3 dBe I, geld F92A)
I A COX24 38 oI £
o] B ATAse ¥ zm Yl
%ésﬂr ST FZEE0] LPSY AF508 RAW
2647 AEoA BA3lEE COX 11 Ao &4
< JANIIE AE ke 23 13.2%, 75.8%
AAAFHTable 9, Fig. 6).
ABAE Tk 449 AEE2 Folxl &
7891 Hslo] A&HOR H¥~€ ‘3}% A% Ao
2, AEphge diRiy 74 2 EOL} AbO|E

7Rl 59 AE ¥ 2AAE *1147} TEAS F3
Holso] 1 ARE o Hste] AHA FHA
2 a3 A7 o 2A ¥eslA Ao 01?,1 Al ot
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