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A A5 (reverse transcription polymerase chain reaction analysis) 23, 4%, A%, 3]
F4 ARIEZRRIQL IL-6 9} IL-18 fAAEAS AAoH AAAF e AR F3Fo] At
FAFJY FFa4E A (transfection and luciferase analysis) 23, <F&AE mTEr7 MAL Szt 7f
THH|(NF- £ B)9] EASIE AAAFAL. 28 &3 E4(western blot analysis) 23, k3l JNK
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Abstract ; Atopic dermatitis is a chronic, relapsing inflammatory skin disease associated with
dysfunction of skin barrier and cutaneous hyper—reactivity to environmental triggers. In the
previous study, cytotoxicity, antioxidant, anti-inflammatory and anti-allergic activities were
investigated for various herbal extracts such as Aloe vera L. (AV), Viola mandshurica W. Becker
(VM), Punica granatum L. (PG), and Dendrobium nobile L. (DN) in order to develop effective
therapeutic herbal extracts for atopic dermatitis, In this study, anti—inflammatory activities of these
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herb extracts in lipopolysaccharide (LPS)-induced macrophage RAW264.7 cells were further

examined to find the underlying molecular mechanisms.

The RT-PCR (reverse transcription

polymerase chain reaction) analysis showed that PG, DN and AV inhibited effectively the gene
expression of pro—inflammatory cytokines IL-6 and IL-18 in LPS-stimulated macrophages, while
VM did not. The transfection and luciferase analysis exhibited that all herbal extracts hindered the

activation of transcription nuclear factor kappa B (NF-«B).

The western blot analysis indicated

that AV blocked the activation of only JNK MAP (c—Jun N-terminal kinase mitogen—activated
protein) kinase not p38 MAP kinase, while VM, PG and DN did not show the activation of both

JNK and p38 MAP kinases.

These results

suggest that AV, VM, PG, and DN have

anti-inflammatory activities and thus have the potential to reduce and alleviate the symptoms of

atopic dermatitis.
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otEm H3Hatopic diseases)2 OtETA mH
(@), AACIEA)), L2714 HAEG@), &
der1d 29d@® 5% 2ol HEdde ¥
sHA & 4 gle g H8ES SEoIA 42
£ Bofojth. ol& 7heHl otEn4 nRd
(atopic dermatitis) EE OFEIA HF(atopic
eczema)©letyl E¥= DAL dWbHow {
of Bl AofoflA WAsH= T W AT Ao
2 At 7 (AadS, pruritus) @t ojRE5H 5
/g0l ofg] ZEx] <ol ofsf o3, ¢ks}, AT
9] ofgto] ALHT [1-3]. 5% (eczema)
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49 F-(papule), FE(blister)S Holil, F
Aot o ms BAY mEFoRA Huoe
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2= "2tad(filaggrin)S FHOZ ofE
o mRH fF GHrE oY A st
12} sk AF7E gol A= lek [13-171
depade wiEan] 73 vz g 9=
NG5 FFAZYF] EAct= AltEs]oH
7} (keratohyaline granule)®] FAAEo|H o]
"elgde Agy deeEz SYEHE HAz
Qlof w2 7]'76} vl ZHS-E A5t
o539 7) S sHA "ol b, Zeade] o
e TOHQ‘H ZHAZ A oAl FHIRE
EAot= Hl ol oWkt HARFZIAEHN
S B52-8-S ofA vk =1 "
o] EofitEeRl 24 f714Ee] &0 pHE
dor  fAAZIL FHAES SHf "ok
"ol §HAe] JEEY Eddol
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AvaAzs 9 AL ddail G
=4 FE|FAH ZO]E(topical corticosteroids) Al
Zﬂa /\]-_9_01- 2~ O]OL]- X]—_Q_ ‘: oz 1]—7]7} /\]-
£o] E7tslct [18]. =4 J:’—E]:”\E]io]': Al
AE AL A= 3 §& oy F28o] 24
2 o] ARgStE oAt ARAE A TR
& oJAIA  (topical calcineurin inhibitors
TCls)Ql Tacrolimus (1%=%)2} Pimecrolimus
0.03%24d, 0.1%324) = F7F7F Atk o=
TCls & F2&glo] ofEx mHE¢S grpzo=
A5l Ho glovt ZAgU|HAt s
o] k= EAIHEe] Ak [19]. Aol Algt of
En mREIARE fste] dF € o) A=A
E AHEStHA BEXAEQ] ABAR B4 EEAE
A AMgETE. JE|3 o EE AU|SE ofE
0 5 349 M BHeRE BEA, SAF
Al2tato] = (pseudoceramide) [20,211, Zut gl
HALE ofeF 85T P AEA 301’ i
sLoPa]Eﬂ/ﬁLOﬂ/od&g}g}/oLo]/\q.u]/ A a7t
7t e AE FEES FRe AAESE 54 &
Zget [22,23]. ol ml= FDA OM otE
o #2IA 28 ‘medical device*Z £QIH H|A
HZol=A AW 3 (nhonsteroidal
cream ; Atopiclair, Mimyx, Epiceram)E2 H
FAGloFFELD, FIEAGERAN, N-ZuEY
gh2otql), AH (A, AFgH, x4, =t
O|EAHIE, EHAHE), AlEtely, fE A4
T2 TRt Qlo] nRAHI|EE 3EA7L
oFre] FHAE-E Bl otEm mEH FA
osto] AREEIL Utk [24]

Aze] o7t o] Ao A=[25] ofEd ujHE
a4 Fgste] aatdQl kgAE FEES UE
5t7] fIste] oJstAo] 71EH SreRAfe] ERITH
EAXAE Soff A8 ek 12052 1, 24
239y HEE Tl L3GE#, Aloe vera L.,
AV), ARIAAEE(EM T, Viola mandshurica

barrier
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W. Becker, VM), AF(H##, Punica granatum
L., PG), A=(afst, Dendrobium nobile L.,
DN) & 439 oHAE AAsIAL ol o84
FE&o] disto], ME=4yt 4kl FEF,
dH27] 5O 852 in vitro & in vivo test
o=z Hrtstirt. 5o ddasel oA
lipopolysaccharide(LPS)oll ol &gt o4l A|
Z (macrophage)ol] i3t F&AE FEE 9] nitric
oxide(NO) 4] AAZAT, 3], AR, A3,
A2 4 efgFEE BT vk oEHoe=
LPS o] gt NO A4S Astalct. £39], 3]
9 A3 9] AFe= LPSo &g NO 442 A
9] 100% A st= EIE e HiAAl
ol it TNF-a A A4, x32], A
, AAEL TNF-o A a7 & AL
Ueston AR A= 1 aaF Aioh
5] k3]0 B9+ NO T TNF-a B4 2%
Vg maEeE olshs AR ek
HAAAMEFO] ShpQl thAA| 2= LPS 22 9
B o8| A=Al NO, FSHAFIAH tumor
necrosis factor alpha : TNF-a), Q1E]¥31 14
(IL-1R), 9827 6 (L-6)¢ &2 FSHE
Aol E7FRl (pro-inflammatory  cytokine)E©¢] £
HlgEth,  LPS & thAAIES] toll-like receptor
(TLR) 4of #-gsto] 3 <1z 7hut H](nuclear
factor xappa B ; NF-¢B)2} n|EAZA] ol
Z214k5}ta A~ (mitogen—activated  protein  kinase
: MAPK)7} @ASte]A Ato] BRI 73
2] g Sl A5uilEEEe] AatEo] &
HETh [26]. 2 AFelAde k3], AR, A=,
2824 5 vl 7HA] oFgAlE FEEol st
ATHAGAA 243t A7 AE st AF
< Bl 11 A87Fsds Hoh AAlstA HEsH
o] ofEm] mE] FAZ AN ekt 4 Q=
FgAE FEE AAE NSt gk

= o i

o}

rr

I S T

2.1, Aot
2 Age] AR okgAEe w8 A8AA,
2 A AN 7Y

AAekae AHgshart

x,

Ju

>

A

rlo

Ju 4
rr =

2.2, 717|
2 Aol AHE 7171 FEE7] (EYELA,

R LR

Japan), UV  spectrophotometer (Shimadazu,
Japan), CO; incubator (Jeotech, Korea)©]%lt}.

2.4, Cell Culture

Macrophage RAW 264.7 cell(ATCC, USA)
HjoFolle- 37 ColA 5 % CO, incubator oA
Hjokstgdrt,  wjjoFol o 2= Dulbecco’s Modified
Eagle’s medium (DMEM; Gibco, USA)HiZ]<]]
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)& H7}statt.

25 gHEFH A

HAAZE (macrophage)$l RAW 264.7 A&
Dulbecco's modified Eagle's medium 22 8J<F
ok OiAAE #de flsiAs LIPS
(lipopolysaccharide ; E. coli BO111:B4; Sigma,
USA)E ol§gtth diXA = G274 A3yt
= Wlsks 8% HAHRINEz=RA LPS &
e ARgY AFA FFE AlEAR] 47
AT NF-1B 2 MAPK 22 ASHGAAE
2 erA o]fe] JFHkES vzl
2 dHA Ao

2.5.1. AIEFRIGAA} TAAA 4

WAAZZE LPSE A=A W EE Afe]E7FR]
]l JAEFEZ IL-6, IL-189 FAAPEdS 94
A} SEEAAMTS (reverse transcription
polymerase chain reaction ; RT-PCR)SZ2 =
gote] oFgAlE FEE0 AT I AlEAt
Q FAA AR aE FrFsHTh  RAW
264.7 Aol oSt O] oFRAE FEES
303 AAHeE o&, LPS (0.5 pg/mL)E A
elsto] 24A17F wieFSkGITh AlEZEFAS 4A
5t total RNA+ Easy—blue (Intron, Daejeon,
Korea)& o]-8-5}of FESFL, Uv
spectrophotometers ©]-8-5to] 260/280 nmeflA]
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A=Fstqct. Total RNAE RT-PreMix (Bioneer,
Daejeon, Korea)E ©]-45t9] cDNAE AT &
GAPDH, 1IL-6, IL-1B5 primer (Bioneer,
Daejeon, Korea)E ©]835lo] PCRE £H35FTt.
ol%, 1.2% agarose geldl H7|FFF F
densitometer2 WHSFS 15Tt [27, 28]

2.5.2. NF-«B Q94 49

NF-« B luciferase reporter F+3A-S T2 A Z
of transient transfection®2|gt T tjAIA|:E7}
LPSell  oJsfl AMZWe] NF-«B7} 2/43t=
luciferaseo] 98] WF=E UHE  o]8oto
NF- « B2 g5t AT E ghelstairt.
Transient transfection* 2% RAW 264.7 A3
of 10 ppme] ¢FgAE FEES AAYT ¥
3087 viekst LPS (0.1 pg/mL)E *|2]sted
24A7F ekt oRgAlE FEE9 NF-«B
g4 H/AE=E luciferase  assay  system
(Promega, USA)E ol-&sto] ZAsttt [29].

2.5.3. MAPK 494 A

AN 7Y LPS o] 9Jsf MZW MAPK 7} &
AoE]= A S YAl BHE BA(western blot
analysis) 0= ZRIstATE. & RAW 264.7 A&
o Z+Zt 10 ppm, 100 ppm 9] F&AE FE2ES
AA2g & 3027 wieFstar LPS (0.1 pg/ml)
£ Aesto] 24 AZF viFSHGIT AlmueFle
gt &AL} lysis buffer 2 A3 §
sodium dodecyl sulfate—polyacrylamide  gel
electrophoresis (SDS— PAGE)Z2 EZA|Zl & o
Mmze JERHAER oA WHF Sl (nitrocellulose
membrane)oll  transfer SFATE.  ©] #HWEFH S
blocking buffer 2 HZAZ &, 2+ S @A
o wigt A anti-]NK 2}  anti-p38(Intron,
Daejeon, Korea)E 7Fsto] WA 18|11
enhanced  chemiluminescence  detection kit
(Intron, Daejeon, Korea)o2 HMg- HHA|z] &
X-ray film ol Z=FAIZ S [30,31].

=}

3. Ea # 1

|

3.1, MOIEFIel QERILSN NeHn
HAAEE deEs19FHSS st F
WAAERA LPSTE ARG AFA 93

32 fESHE DR @3 WY AelEztal

iz s

o] fAxpEdo] @A Frkehe Ao=w dHA
Qlth Fig. 1, 2, 3, 4= tHAAIZEZ} LPSE A=
Al s 434 ARlEZRIY QIHEX IL-6
T IL-18 9] AP gt FgAE 55
A, A=, ASAA, e3)Eof et AAlax
£ RT-PCR #Hoz Hrist A2 Hol 2t}

Fig. 1, 2, 3, 4°]4 & & Sl&ol oF8A=
£529] Ag%T 0.01%, 0.001% ZAstlA
£ APRIEZR] AP AAavhs AR, A
3, k3]s AR SASH] YeRout
A2 Goll M= AR a7 Aol vEhdA] A%t
ot o]xe] Al AE=[32] LPSe 2t NO A3
AL A avts k3(AV), AFPG), A%
(DN), AsHAH (VM) BF s o&Ho 2 NO
A& Ak Lpsell ©Jgt TNF-a A74¢]
Aatte k3], A3, A3 aiprt & 2o

Con. LPS PG PG
(500ng/ml) 0.01% 0.001%
-
== Lp
T—E" 2000 -
'E .
E 1500 o
T
= 1000
=
<
2
E s00
o
Control LPS PG PG
(500ng/ml) 0.01% 0.001%
Fig. 1. Inhibitory effect of medicinal herb

extract on  gene  expression  of
inflammatory cytokines (IL-6, IL-18)
RAW?264.7  cells.

extract Punica

in  macrophage
Medicinal  herb
granatum L. (PG).

- 177 -



Con. LPS DN DN
(500ng/ml) 0.01% 0.001%

2500

- L6
= p

= 2000 -
£
] —
=)
o
&

1500
5
=
=]
£
< 1000
]
=
]
2
£ 500
=

04 :
Control LPS DN DN

(500ng/ml) 0.01% 0.001%

Fig. 2. Inhibitory effect of medicinal herb
extract on  gene  expression  of
inflammatory cytokines (IL-6, IL-18)
in  macrophage RAW264.7  cells.
Medicinal herb extract ; Dendrobium
nobile L. (DN).

= Yepgon AFo A= 1 it Hold.
E3] 139 A= NO ¥ TNF-o A4 =%
£ 7MY s8R Aok AR YEhdth
B ASME L3771 anHe s <lEE7]
IL-63} IL-18 9] |AEES AdAlol= A=
LreRgtth SHAEE Fig. 4014 k3]o] AHasxrt
0.001%%1 ZH9E IL-18 SAAEHE] @3]
oF7t F7botal HEl skt 0.01%%1 A9+ 1L-1

FAzpEdo] FASH Haste AL Ho
Zot. =9]9] polysaccharide’d&o] tAAMEZ &
HANZE SASAA thdst 4548 AtolE7L
018 Hulgitt= Huw glo] [3334] k3 5
Lol wet A3 ARIEZR BHlE &5t
t JAIskE Aoz wodch  AsiAH o] 7
o]Me] ATA[35] NO AL avfzlog
Ast2] Estgom IL-67 IL-149] g-Axp
< AR Ak Zatint (Fig. 3).

el 19 Ho A

R LR

IL-6

IL-18

GADPH

Con. LPS VM VM
(500ng/ml) 0.01% 0.001%

5000

"]
=3 IL1p

4000 +

3000 4

2000 +

Intedeukin (IL) (pg/ml)

1000

Control LPS VM VM
(500ng/ml) 0.01% 0.001%

Fig. 3. Inhibitory effect of medicinal herb
extract on  gene  expression  of
inflammatory cytokines (IL-6, IL-18)
in  macrophage RAW264.7  cells.
Medicinal ~ herb  extract ;  Viola
mandshurica W. Becker (VM).

3.2, NF—¢ B &dodm A& AL
A= LPS 53 22 o &
=& O NF-«Bet &2 Alxzy 4%
AAE 7ZRste] 954 AlER] EHE
sketchal st & ZAFIAHtranscription factor)
Q1 NF-kB = B eolA= Alzdols <A
B2 Ix-Baot ZAH ELAHFo=z EAsH
QF  A=8glel 98 Ix-BaZb  I4RRE
(phosphorylation)F|H A NF-kB %€ HEI|5
W, Ik -Ba-free NF-kB7} dietoz o]%s}o]
A3 APolEFIRIS] S fdith [36-38]
Fig. 55 XW LPSAgHe] uvlsf A=F RLU
7t oF SEiHE FTkote], thAAlZ= LPS = 7
=A] NF-kBAZAGAAE Tl 245+dS
gotbA yepdct,. AFPG), AxF((DN), A3
FAVM), 3(AV) 59 oFgAE FE2EE 47

ik 2 1o,
ox, mfl Qb

- 178 -



Vol. 30, No. 1 (2013) FRAE FEEY ofENA TR Uit FES E FLAEI s A 2 ®) T

Con. LPS AV AV
(500ng/ml) 0.01% 0.001%
2000 -
1800 { . L6
I = IL1p

1600

1400

1200

1000

800

600

Intedeukin (IL) (pg/ml)

;

400

200

n AP

Control LPS AV AV
(500ng/ml) 0.01% 0.001%

Fig. 4. Inhibitory effect of medicinal herb
extract on  gene  expression  of
inflammatory cytokines (IL-6, IL-18)

RAW?264.7  cells.

Medicinal herb extract ;

(AV).

in  macrophage
Aloe vera L.

#2A] RLU7F B faehs Hol Fo,
A5, AT, AsA, e8] §o oFgAE
22 LPSo] o3 NF-«B&AsE a4
AAISE Ho Ao E5] AFet 4
10ppm o] A&l smolA Z+zF 95%, 90%2] A
A= UER, k3ot 28RS B2 FEE
A2 A 2+ 54%, 371%2] AAEIE Ho] A
T AFof H|F] NF-«B A0l Doix]
= ZAos waET (Fig. 5).

JH o v o,
rlo fu iy rlr

3.3. MAPK Edd &AZ
Mitogen—activated protein kinase (MAPK)&=
Ao F4, B}, WA, B 5 cheret 4B
2 Hhgo] Bolste §azA Fad 752 ¢
o} [39]. Al EE LPS T3 22 i &Y
ol AF=& wrow MAPK 9F &2 A=y Al
ALAAE skl 9548 ARlEZIR] #HlE

fob 2 o

7000

6000

5000

4000 -

3000

RLU (Relative Light Unit)

2000

1000 4

Cont. NF-kB NF-kB PG DN VM AV
trans. trans.

LPs

Fig. 5. Inhibitory effect of various medicinal
herb extracts on activity of NF-x£B in
macrophage RAW?264.7 cells.
Medicinal herb extracts ; Aloe vera L.
(AV), Punica granatum L. (PG),
Dendrobium nobile L. (DN) and Viola
mandshurica W. Becker (VM).

ggspeitta st theFet MAPK ©haiQlat
3tg4 % JNK (c—Jun N-terminal kinase), p38
MAP kinase 7} €574 A|EZIR] 2Hlo] A
H AsHgA A Fas 9%E ot Ut
o] MAPK &2 B HiolA= 4atet==] &
2 B2 AHolAe Mxde] HETH bS]
Oote] SAJ3tEH sloz o] FstHA Alo]EFL
ol Ao ittt [40, 41]. Fig. 6 HH
3 100 ppmoZ Hg AL NK MAP
kinase 9] &/go] @A A= o1} p38 MAP
kinase o] @A4ol= FFol figity. 191l A3}
214, AR, 452 JNK ¥ p38 MAP kinase ¢

1o

FHL AASHA) Tk olsh Tol kgAE
2225S DU ATALAAC] Fgst] ¢
@ A5 LRIt [42, 43]

AR, A AR, =3 5o oF8AE
2] gt NF-xBZAAA AgAn
MAPK &4 AdAnE ot A7,
3, A3AHE NF-xBEAS AAGe=zA,
21 3]= NF-«B¥ JNK MAP kinase &
=
=

i oox W o1x o v

Aoz 9 oS Uehdny g
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Anti-phospho JNK

Anti-total JINK

Anti-phospho p38

Anti-total p38

- + + + + +
Con. LPS AV(ppm) VM(ppm)
(500ng/ml) 100 10 100 10

Anti-phospho JNK

Anti-total JINK

Anti-phospho p38

Anti-total p38

Con. LPS PG(ppm)
(500ng/ml) 100 10 100 10

DN(ppm)

Fig. 6. Inhibitory effect of various medicinal
herb extracts on activities of JNK and
p38 MAPK in macrophage RAW?264.7
cells.  Medicinal herb extracts ; Aloe
vera L. (AV), Punica granatum L.
(PG), Dendrobium nobile L. (DN),
Viola mandshurica W. Becker (VM).

4. 2 E

ofEn] mEAZ/Feste] it ekgAE
FEES UEc] &l =3, A, AR,
AR 5 43FY Aol it iAAZE
lipopolysaccharide(LPS)2 A2A] 54 AtolE
7kl IL-6 1 IL-18 9 f3xpdd AA A=}
ASH-e ATHIAA] NF-xBi MAP
kinase €4 AAAHAL Y53t

LPS 2 ZA=5 diAA e thet F8AE &

Bo] AlolEARI -6 11-18 ¢ $axaad
oA ARAW, okgAE ZEB Ak

0.01%, 0.001% ZAstollA AfF, A3, k3=
APIEZFQD A Ayt A5 o

R LR

o), et JAadrt AL yeErtA]
i

LPS 2 =% tiAA o] tigh oF8AE &
9] dFH AHdGAA NF-«B o] 243t
AAAE A, AR, A=, ASHAA, k3] BT
10ppm ¢ AHeFkolA NF-«B&/4dsts a7t
Hog AAIE Kol F3Uch

LPS 2 =4 tiAA| o] gt oF A= &
=9 d5TH ASTHEAA mitogen—activated
protein kinase (MAPK)®| &/gd3tolA] Addx},
3] 100 ppm o2& gt e JNK MAP
kinase & &/do] @=Is] A= p38 MAP
kinase o] /dell= FFol llth. 123 A5t
214, A&, 452 JNK ¥ p38 MAP kinase 9
23e oAk Fshaich

AR, A AR, 28] 5o o8 AE F
Z5°] W NF-xBEAdA AdZtet
MAPK 27494 da87s Fgotd, 47, 4
I, A2 NF-¢B &84S AAIFe=EHN, 1
2]11 k3]= NF-«B ¥ JNK MAP kinase &4
= BT oARteEx ¥4 aFS UEdty
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