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Abstract ; Atopic dermatitis is a chronic inflammatory skin disease associated with
cutaneous hyper-reactivity to environmental triggers. In order to develop effective therapeutic
herbal extracts for atopic dermatitis, cytotoxicity, antioxidant, anti-inflammatory and
anti—allergic activities were investigated for various herbal extracts. Among candidate
extracts, we selected Aloe vera L (AV), Viola mandshurica W. Becker (VM), Punica
granatum L. (PG), Dendrobium nobile L. (DN) and mixture of the above extracts (MX) for
further investigations. All of them did not show cytotoxic activities to macrophage RAW264.7
cells below the concentration of 100 ppm. All showed antioxidant, anti-inflammatory and
anti-allergic effects, although to various extents. In antioxidant effects, AV showed the
highest effect, followed by PG and VM, while DN did the lowest. In evaluation for
anti-inflammatory activities in macrophage RAW264.7 cells, AV and DN inhibited almost
completely the LPS-induced production of nitric oxide, while AV, DN and VM showed strong
inhibitory activities on the LPS-induced production of TNF-a. In anti-allergy effect in mast
cell HMC-1, DN showed the highest effect, followed by AV and PG, while VM did the
lowest. In the topical allergy reaction induced by compound 48/80 in Sprague-Dawley rat,
DN exhibited significant anti—allergic effect, while PG, VM and AV did slight effect. These
results suggest that AV, VM, PG and DN have antioxidant, anti-inflammatory and
anti-allergic activities, and thus have the potential to reduce and alleviate the symptoms of
atopic dermatitis

Keywords : atopic dermatitis, Aloe vera L., Viola mandshurica W. Becker, Punica granatum
L., Dendrobium nobile L.
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(Glucocorticoid ; A3
A, o] 2etulAl, WAAAA To] F
o] olEy IHFYE T A=

2hg To= AU|ZAge] ErFskr [16]. W
ghA] oW e AW|g olEy IRA T4
MNAel FHoz shFEA WHoR HEA
(Moisturizer, = Humectant),  AA|glnto] =
(Pseudoceramide) [7,8], #vig]s#AAiks o
shal Y AEAY (HEgxod, €%

A oJopEH % 3}
W OWE obazhAE wwe] Aol
[e]

B3EE2 I 9% B ATdNE gL
ogtiel 71=5 depdel BAF TAXAE
e AAE Bk 1205 WA 1, 27 =
aed AP B w3, AAAY, A7, A
5 4% AT A4

FAe] EAS AHEH w3 (EE, Aloe vera
L, AV)E ofelzgo2 AXdFE28, A

AR RtE, AA2AAE
2 SR AYARAE ol FelA A7, Fa
0 2+% aloin, aloe-emodin, polysaccharide,
chromone %o Hi¥o] <t} [11,12]. A=
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(fafff, Dendrobium nobile L., DN )< <fg]
o= EAE, 5 IdA A& AFEE
A g EEA 3, FeAReR
dendrobine, dendramine, nobilonine, dendrine
5ol Basol Ao} [13,14]. X F(H#E, Punica
granatum L., PG)= <2892 estrogen
A ZRgo] A Qla, FRAE S ZE punicic
acid, trichosanic acid, estrogen, estradiol & ©|
Haxol vt [1516] AL SEA A (SE(EHE T,
Viola mandshurica W. Becker, VM) °Fg]
x]-}loi )\o:lz]—}l 61—%%]-& ‘:o] OLEqZJ] MJ—
FAALOZE cerotic acid®t flavon o] H
as]ef o [17,18].
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2.1, A
2 Age AlgE FEAEQ] w3, #A3A

AL A5 A
Al FgeEkdh Ao @ MTT  (3-(4,5-
dimthylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide), DPPH (1,1-diphenyl-2-picryl-
hyrazyl)E= Sigma(USA)AF AF& AF&3
DMSO(dimethylsulfoxide), PBS(phosphate-
buffered saline), °l&He &2 w4AFFS A}

&3kl

= 5. O
4, A%, A3 F

2,2, 7171

2 Agd  AgE 77lE AYEST)
(EYELA, Japan),
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spectrophotometer (Shimadazu, Japan),
COsIncubator(Jeotech, Korea)©] %1t}
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2.4, Cell Culture

Macrophage RAW?264.7 cel(ATCC, USA)&
Hjkelol A 37 °CZ 5 % COolncubatorell A =l
skt Ao 2= Dulbecco's Modified
Eagle’s medium (DMEM; Gibco, USA)®]*] ]|
10 % fetal bovine serum  (Gibco),
100-units/mL penicillin (Gibco), 100 ng/mL
streptomycin (Gibco), 0.25 g/ml amphotericin
B (Gibco), 1X Non-essential amino acids
solution (Gibco) & A7}t

Mast cell HMC-1 cell(Br=AEFL3) &
koA 37 °CE 5 % CO2 Incubatorel] Al
vjeksloith gkl o 2= 2 mM L-glutamine
(Gibco), 200u penicillin/ml(Gibco), 200 mg
streptomycin/ml(Gibco), Z2]31 10 % fetal
bovine serum (Gibco)ol &-fF®H  Iscoves
Modified Dulbeccos Media (IMDM, Gibco)&

=
"—F%ﬂ%—%%%ol Axzel F5A4L HA=A
2 Qlete] A M EFA Raw264.7 HE
£ 96-well plated] 1 X 10747t ==
seeding3te] 5 % CO. IncubatorolA] 37 °C=
SHEEQr HiYsta, SAFEEES TEEE
A7bste] a5 Bt o WStttk MEe] A
g G712 Y&l MTTA S 1 mg/mLE A
g3t & 4AF o deta, wigds A Ag
% DMSOE A gl3st9] insoluble AElS] MTT
= 8% AlAHY. °]= microplate reader® 405
nmoﬂ* ET}EE st dixzate g
S HUMehA Ze agdoezr FAA
ﬂ % %%‘Ea =A3dth. AE AEE(cell
viahility) Th22] Ao kgl Ak
Cell viability (%)
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2.6. itsts A

Ok%”%—ir§%94 gitsts  #7l= DPPH
(1,1-diphenyl-2-picryl-hyrazy) < o|-&3 3
ZhkaTt [19]. k=55 0.1 %9 001 %=
848 A& 1 mLel 0.1 mM DPPH &9 1
mLE 7}ste] &3 sla, 37 °C incubatorol] A
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301k RES Azl % 516 nmel 1 FTH=EE =
Aadrt.  Free radicalcA%S  UYEUE

radical scavenging activity (%) TS AoZ

Akt T

Radical Scavenging Activity (%)=[ 1 -
NBANEY FFE/HEde F35] x 100

2,7, gEss0 A

A A E (macrophage)?l Raw 264.7 AlXE
Dulbecco’s modified Eagle’s mediumol| 4] &
gk giAAE A4S 9fsiME LPS(
lipopolysaccharide; E. coli B0111:B4; Sigma,
USA)E o] &3ttt didMEE 4d2714d 9%
Hg-S wislshE o3 WAMERA LPS9)
2o 9Hgd A= Al nitric oxideNO) %
TNF-oE #H[Fo2A o|F9 dF5ueS o
Mgl & d#A QU

2.7.1 Nitric Oxide A JA| 44

RAW264.7 AIXZHE AAEE NOFS Al
IZugFd F EA3E NO: o FHZ Griess
reagent WHSHE& ol&sle] FAStATH
RAW264.7 A3 thg3t o] FBAEFZ
=& 307 A oE, LPS (1 yg/mL)E
Aeglste] 24A12F wFetATE. AEgds
Aste] Wi 100 pLoll FL3 %] Griess
A19F0.1 NED/1% sulfanilamide in 5 %

H:PO»)S 92 & 1583 ogukssign. A
A XEE microplate reader?] 540 nm-E-33 =l A
SAstdom, Axugd W NO9 s%=(uM)
T NaNOEFH o] AHFRAAS 7[Fo=2 At
sttt [20].
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2.7.2 TNF-a A4 A 49

RAW264.7 Mo thgst sxo] &2 EF
ZE5S AAge F 3087 wigsta LPS (1
pg/mL)E A elste] 24417 wigslddh. okg
AEFEE F9F &%= TNF-a ELISA
kit (R&D Systems, USA)E ©]&3}9 TNF-«
HFHE duht A SFdEA] AHRoEA A

<3k [20].

P A B Z=ZZol 2] FHE  in
vitro AWM o 7 A K] ¢35k, HTHA
F52 HMC-IAXE o]&3th. HMC-1 A%

CB iR

+ Iscove’s modified Dulbecco’s media
(Gibco, USA)Z wist HIvbME &3 &
AZE= 25 uM A23187 (Calcium Ionophore,
Sigma, USA)¥} 5 uM PMA(Phorbol-12-
Myristate-13-Acetate, Sigma, USA)E o] &3+
o FEAEFESES FEEE AT F 308
ZF wfeFsla, A23187 2 PMAZE X 71she] H]
WA @48 fFEST FEAEFEE 9
St BIREAE & A G35 v REA ol A
gAdE IZFul/l cytokine?l TNF-oE ELISA
kit (R&D Systems, USA)E o] &3le] =43+
o 23 AFs [21]

2,9, FLAUYE27(0S AH

47 Sprague-Dawley Ratg& Tt o=
compound 48/80-induced skin reactiong %
sto, FEAES 33U AFFATE & 01 %
compound 48/80 (Sigma, USA) &d& =
g Jol AuFAbelt) oF 308 & 1 % Evans
blue(Sigma, USA) &8-S 7] Ao FA}sk
I IAZE & AHE B4 IREE HES
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FRAEFEE0] A nAE =4S I
A3t AEAF gk A5 AA AHes
S5 gQlst] Hete] g2 MEFQ0 RAW234.7
cellel  Wdle] MTT assays AT
MTT(3-(4,5-dimthylthiazol-2-y1)-2,5-diphenyl
tetrazolium bromide ; &4 F&4)& 2o}l 9l
+ AX el mitochondria reductasel] 23 &
84 HEbd formazano® PP A
Hformazan®] ¥-& 2o} e A Eo| o H]

et [22. oreAEFEEEd U@ A
AARA w3, A5 A= A7, %ﬁ
iﬂﬁ%ﬁ#ﬁﬁvl LLLD) 5 RE @

7} 100 ppm 7FA] A 2E
UrEhH 2] %‘E}D} (Fig. 1).
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Fig. 1. Cell viabilities of various medicinal
herb extracts on macrophage
RAW?264.7 cells by MTT assay.
Aloe vera L. (AV), Punica granatum
L. (PG), Dendrobium nobile L. (DN),
Viola mandshurica W. Becker (VM)
and mixture of the above extracts
(MX).

scavenging assayS 3}
(1,1-diphenyl-2-picryl-hyrazyl ; <l xz}4)
¢+ 3Hree radicalZ2A t}E 33
non-free radicale] =™ € A
ot wEbA RG] A

FE=9 Fitstsol ddet [19].  oF
FE89 FisES A¥s 2y, =3= 10
ppm 2 100 ppm F=olA Z+z; 88, 90%2] &
’L'%% e A Fe AR - = 100
ppm EENXA ZHZF 96, 95%9 FAtEES o
EP‘H%‘"%. 3ol 739 100 ppmoll A 75%<] 3
Aslss B g2 FEE dE gatslsol
HolX = Aoz #AdAHIY (Fig. 2). gutd o
2 HFFAd =EEHE AEES AoAd 9
WA S free radicale] A E A9 AR
A

isorabaichromone, feruoylaloesin,
p-coumaroylaloesin 22 aloesin FEA] 5]
gatsla8-8 5w [23], 53] =3]% phenolic

compoundsY flavonoids®¥%+ o}Yz} ascorbic

ol tigt d9s % FdedUEr)ad (A1 18) 5

2

acid, B-carotene, o-tocopherol -2 3¥Aks)
g ?ﬂTO}J— A7 Wil datsltso] STt
Aoz srgEt [24].
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Radical Scavenging Activity (%)
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==
Fig. 2. Radical scavenging  activities  of

various medicinal herb extracts by
DPPH assay. Aloe vera L. (AV),
Punica granatum L. (PG), Dendrobium
nobile L. (DN) and Viola mandshurica
W. Becker (VM)
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100 % 9A st= &35 YERAT (Fig. 3).
2122 phenanthrenes ¥} bibenzyls 5°] NOAJ
AE AgsiA A [28], =39 ASE=
hydroxyanthraquinone 7A€} aloe-emodin®] NO
ARE dAT L RuHdt [29]  sFA|RE
=3] 9] polysaccharideA 2] acemannan< NOA
Ag 22380 Hux Qv [30] B AT

KRR S|

A= w39 qEEFEES 4F
489 acemannane EIHA &S Ao
sk o
25
100 ppm
=3 10 ppm
0.20 4 L
T
=
3 o
g
H
£ o010
2
g N
0.05 4 é
.
0.00 4

Control

Fig. 3. Inhibitory effects of various medicinal
herb extracts on lipopolysaccharide—
induced nitric oxide (NO) secretion in
macrophage RAW264.7 cells. Aloe
vera L. (AV), Punica granatum L.
(PG), Dendrobium nobile L. (DN),
Viola mandshurica W. Becker (VM)
and mixture of the above extracts
(MX).

3.3.2 TNF-a AR JA 44247

FgAEFEHE0] 54 cytokine?! TNF-o
o] Ao owid 3 &S 1A =x ELISA W
HE ol gste] FASFATH20] =39 A
100 ppm F=°lA LPSe] ¢]3 TNF-a Z7}=
53 % deﬂo}%igﬂr AR, A, ARHA F
3FE=0 4% 100 ppm §=olA TNF-

A& 77 26, 42, 41, 36 % AR A 3
Atk (Fig. 4. ole =3, M3 AFgAH
TNF-a AgAEsrE & 2o Yegon
MFe] AeE 1 a9 Ak 53] w39
49+ NO % TNF-a ¥4 =5E 7 &3
Ao & AAs= AR e

CB e S e

. 100 ppm
500 4
=3 10 ppm

400 4

THF-a (pg/ml)

||

av
PG
DN
M
MX

w0
o
)

Control -(\L&\\\\\\\\\\\\\

Fig. 4. Inhibitory effects of various medicinal
herb extracts on lipopolysaccharide—
induced TNF-a secretion in
macrophage RAW264.7 cells. Aloe
vera L. (AV), Punica granatum L.
(PG), Dendrobium nobile L. (DN),
Viola mandshurica W. Becker (VM)
and mixture of the above extracts
(MX).

3.4, HIMZE 0|2 27|51t
oz
HREA = MEW  granulestel 3] ~EWI,
protease, leukotriene 2 Zt¥ cytokines *EF
ai Q= MERAM, 53] 973l o4 IgE
7b g4ty olo  whgate]  FASH
mediatorsE A L9 =

H] qkA| 32
&3ttt HMC-1 Alx+ 9
gy ﬁix}iﬂ dxypor Ry EEE AR
ERA, "As vy Ee] 54& Helth o
%o S3o] histamined 7FA L

Aom, FUE IgE FE&AE TAsA &=

a8 B2E HMC-12 9 #54 IgE 8= ﬂ
Aol o3t A= UEUA gE o=
gd# A ot phobol  ester?}  calcium
ionophoreel] 93] IgE 2|&% A3 FAFS
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Axggstrt dojubr] wiEe] HIWHAIE AT
o de] o]gxE AEolt} [31].

HIWHA 501 HMC-14 X o] kg2 &%
S FEEE A3 F HMC-12 2431
7] 98kl A23187 2 PMAE A3 3 o=
)7 cytokine?! TNF-ao] o] 3ks Wkt
©A ELISAE 49 3ttt 2 A3 432 50
ppm FENAM 63 % AE TNF-a A4S oA
stda, =3 2 A FE 50 ppm XM 7z
30, 25% TNF-a A4& oA stk 2=y
22> A231872 PMAC] 23 H]ghbA|xE
st AAoA ] TNF-a A4S oA 3+
23ttt (Fig. 5).

-0 ppm
= 10 ppm

2500 1*

2000

1500

TNF-a (pgiml)

:
l
\

AV
PG

Control 1§
PMA + e
A231E7 P

Fig. 5. Inhibitory effects of various medicinal
herb extracts on A23187/PMA-
induced TNF-a secretion in HMC-1
cells. Aloe vera L. (AV), Punica
granatum L. (PG), Dendrobium nobile
L. (DN), Viola mandshurica W.
Becker (VM) and mixture of the
above extracts (MX).

3.5, 2L E7|ES Dt

HIREA X o) &4 S 27| dFd uig &
F=5 #HFst7l $sted +3 Sprague-Dawley
IHAES A eE  compound 48/80-induced
skin reaction® =3+ TE Compound 48/80
2> formaldehyde®l| 2] 3}t wxrA A=
phenethylamine®] &3 t©dAth [32]. 9]
compound 48/802 W|YFAIE ] AN FETo] Z-&
sl A wholl e ZHES ME oz {9
AA NES AFZ2ES F7HA71H, 234 A%
HAEAE2l cAMP(cyclicadenosine monopho-

- 81

sphate)¥} c¢GMP(cyclic guanosine monopho—
sphate, cGMP) %ol W3ls do7 HvhAX
o] &g} histamines A7 HI WA X
g3 Edo|t) HvkAxE &3 A5 9
3 HRbA 7 A45tEE Be viEdE]
Ax vro g wEHa, ol wi/fEdE o3
gt deEEr) FA4E Yehdth [33,34]
223 Evans Bluee @7%3W plasma albumin
I AeA Adsta Adoirl G E7)EESel

s duFadol Fristwl dvteowhy &
A3 A dRzHor oFsA " &
HeFEee du=r] 252 A" 44
vz Ags St A4S v, A
o] Afol & MFzAo A2y FFO
w2 Zlolt

27] 234E Yeuen, A, 2skA4,
Sl Adldes 48 gddg=r] a9%E o
Ef STt (Fig. 6). 432 in vitro A<l
VA EF0 HMC-141 2] gl e 27
H}7F M e in vivod g FA
Sprague-Dawley 3F | vjsl] IdLeA=27] 53
7} 714 9-F8kdTh ARk o2 ROS(Reactive
Oxygen Species)oll #H ¥ A FAHHFA
A, S, A5 eg, AdaA 43 T A
o] gatslstgol o] gAoln dHA
o} [35], HexzEAgo] e ATFAYE

AT [36].

[T )

z
A5, A=, AsAA, 5 RE dFE
A F=7F 100 ppm7HA Al
A gt g EFEE
o 3], A5, ASAAE =
gl 53] w3 w

< sk ZAnh 4



CB iR

0.1%

AN
0.1%

[
0.1%

Fig. 6. Inhibitory effects of various medicinal herb extracts on Compound 48/80-induced

allergy reaction in male Sprague-Dawley rats.

Aloe vera L. (AV), Punica granatum

L. (PG), Dendrobium nobile L. (DN), Viola mandshurica W. Becker (VM) and
mixture of the above extracts (MX). DN exhibits the highest inhibitory effect, while

PG does the lowest effect.

2ol el FAiksheo]l "olA= Aow HAH
At

A A Ze] i NOBA Al 2AFZd3 =
3, A%, A A 2 EFFEE BT
FTE oEH o LPS 23 NO AAHS A

stttk 53], =3 2 A3 o A9 LPSH
913 NO S A9 100% A 3= &3=
YER ST ti 2 A2zl gk TNF-a A4 9 A
A4, w3, A3 23R4S TNF-a 44
AAZN7 & o= Yepgon AF{o H§-
= 1 237 Ak

R Q] HMC-14 %ol 0@ TNF-a
ARAA Ad4dz, A3 3], AFE TNF-a
e AL, 53] A3E 63%ete w2
TNF-a B4dAEzE 2Ath 28y 23+
AL HWHAE &gt A A o] TNF-a A
e afH oz A ATt

Sprague-Dawley 3F & dtldo=z Add
2719 AdA, A3E gizate] v #4
g g2y 2dE e, AR, A

A%, wale AuHon A gz &
B2 eyl

4719 Aol s wl, N, M4, A

zAel 2

2 d7e sEdda AFYueet ondl

o] olMls AT Aol ot G
Aom, ol A =Pt
EES
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