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SUMMARY
GEX-RE)
BACKGROUND:

Atopic dermatitis 1s a chronic, allergic inflammatory skin disease that 1is
accompanied by pruritic chronic eczema and markedly increased levels of
inflammatory cells and by markedly increased levels of inflammatory cells,
including eosinophils, mast cells, and T cells. in endothelial cells. Arctium lappa L.

1s a popular edible vegetable cultivated in Asia.

METHODS:

This study examined the effect of ALBE on the release of B-hexosaminidase in
antigen-stimulated—RBL-2H3 cells. We also evaluated the ConA-induced expression
of IL-4, IL-5, mitogen—activated protein kinases (MAPKs), and nuclear factor
(NF)-kB using RT-PCR, western blotting, and ELISA in mouse splenocytes after
ALBE treatment.

This study examined the effect of butanol extracts and compounds isolated from
BuOH layers of A. lappa (ALBE) on the expression of adhesion molecule, ICAM-1
and the production of NO-INOS induced by TNF-alpha in A549 endothelial cells.
We also studied the effects of ALBE on the proliferation of keratinocyte. We
observed significant inhibition of NO-1INOS production in dose-dependant manners
and ALBE at 100 ug/mL suppressed the expression of ICAM-1 in TNF-a-induced
AB49 cells.

RESULTS:

We observed significant inhibition of B-hexosaminidase release in RBL-2H3 cells
and suppressed mRNA expression and protein secretion of I.-4 and IL-5 induced
by ConA-treated primary murine splenocytes after ALBE treatment. Additionally,

ALBE (100 ng/mL) suppressed not only the transcriptional activation of NF-kB, but



also the phosphorylation of MAPKs in ConA-treated primary splenocytes.

CONCLUSIONS:

These results suggest that ALBE inhibits the expression of IL-4 and IL-5 by
down-regulating MAPKs and NF-kB activation in ConA-treated splenocytes and
supports the hypothesis that ALBE may have beneficial effects in the treatment of
allergic diseases, including atopic dermatitis and ALBE has an anti-inflammatory

effects for the treatment of atopic dermatitis.
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2) FE Yol A% 179 10%, Ao Q179 20%7F &d =274 A 23 5.
(3) BAOAN FA BH] MR Gfol B ohle} o}Ey] TGO IAYFE AT
o=
H o .
4) 71€ Fo % FAoldH olED gHEo] FHFE Fee FAole & A AE
A vEd 09 2 BomA BlGEA FE o] P} .



(8) =l oF=3] AlFatE+ 20006 10099, 2004 40093 (eF= A7 3009 ), 2010

W 1,000 FA (M 7F 15% A7, www.biospectrum.co.kr, www.pharmstody.com)

© Wyl AR ABVNSANE 27 292 19 oh=d 3F A AE, 28] olo)

<Pl <Fs7la 7 A

— = SR NE——{X = neoforE AE—

1000

250

2001 2002 2003 2006 2000 2001 2006
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Atopic dermatitis : Market status in Korea(2006,
IMS), Seoul National University Hospital(2005)

® |lmmuno- @ Cosmetics

suppressant H etc, 10 B Steroids
502 (4.9%) (1%) O Immunosuppressant

Steroids,
360
(35.3%)

Oetc

Cosmetics ,
600<]
(58.8%)

Total : 1,020 &l

v sl Al e A

1) Gl ez

(7 olEgoz 20009 129 F3befEa A
md 509 ol e AFAE Helw of 30% olde] A% A

FE 99 (www.atopalmb2b.cokr, 7F4 = 15000 ~ 24,0004)

() =] 2 oy} A= (oFF, $4%), v (www.skinstore.com), # Ao}, T3, &

F A =&
(2) BB A F

OhH HY olEAaE oy Hx olEuA dEA fof dE 271
(L) =Y olEAE oFx, foleE AT, ety

(ch =¥ olEvy

[
rir
=
ot
e
r [0
=)
I
5
&
oty
o
il
2
M
jatn)
o
o
S
Ex
ol
il
=
>
)
=

() FAELS A7
(3) &4 AlF

(7h) olEZ o] AgzE X ag oo
(L) 7FA e 250009, oFF $E 4

(th FHRE $2go] 4L vz zels A P Aot



& polaAe] Az wzeds ABA Ao, 1

£
(03
o
T
It
_VE
2
o
A,
e
!
o
oX
)

(th B ol= $14, o}E Y %F, ofE 27 JEHO

(#h) @AY, WA 22V AR AFE

=2HE T

it
N}
o
>
2
X
k)
i
L
rir
T
o
I
hu
o

(5) *FAtute] @ ©IBU

(7h) AAE olEwN HUm AAWE Folf olEy HAUL Aoy olBEEE FA

(th) FHELS A dyrE-gy=s FE2492

(th 74L& 22,000 ~ 67,0009

() Aoy oty RolAHHErA wiy YA fvl gHlojy =4, tvk Yooy =2
goz T+, 7142 20,000 ~ 250009

(vh sHdE ALA, oY gdntE

O 8 olEy FAE w19 AlEQ ot vkt fgkeksiol] o) of=el Ayt
("}) AAE Lo &z ofEFol (www.atofree.cokr), B Lo olE 7o
H 2o FEHE ), dEovid e ofEwe} (ofEug}), o ofEAY (A
=

(th) gr=xZsbdE2 19999 99 Zol ofEd F3 MAEE Bl ZA] (] 23
< 18,000 ~ 22,0009)

(F}) 271nfo] 97 s m A} 2% dF : olo] 28 (Aol3 WA FHAr))

(vh) tHEA Fobs A oo : njojolE

(1) el ofEwh, wilef e Ee=e] ofE vt e YaE|ole] E-XEA, Wil

o] olEZe}oF

(Ah) Aefol el ofEw Agt ot gl J|A sHES] ofEZ A Ew

(4 : g dgZ2mE, www.dailycosmetic.com)
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<] 9 FEE S 39 A
3AH HA= AEEH A& H] 3L
b V)= (Jprima laboratories
P SR Inc)ell A 4=9]
Jprima [l A ] st o ‘Hio‘ﬂji oyl = www.citylife.co.kr
laboratories| Hlo]A @ |T-25 “EASE =, T el o 25 ] Tl o] B
Il’lC ﬁﬁﬂ/\E ELF'J =, %:ﬂ‘“]_ %E, EiOﬂ Hﬂ 53 (JL e ]— ]‘_4)
R EASNES 3 222 5 = 744+ 38,0009
3
o B (F)=oll A =94 =) vl
. olefjg], dr o]
u 2l Ke)
ij\}?ﬁjﬂ | 7F4 1 32,0009
— =
e 4% 30mL
asalse g
Panetto
di non Sapone
5[)_06] %\__gﬂv/_\‘ E.@—/\(—)], X]/‘éiﬂl%%— H]l,‘— alla Bardana %%]: . IOOg
ot AHeY, $IFEE . 744 : 12,0009
ile)
e o e 39-de Y (180mL) +
Fg|op} (=24 ol A|oH T }’oi‘:‘_ = t o] AEE oHHd (130mL)
9__]:] = = 11
Hx}' TToTTEE 7}_75' : 32,000%
gy aL
Kor Haa 3k F¥3% (100mL) + EY
orea O o] BH B 53 Al QSH Is
Medical Nu| zxejz [T87E], @2, &5, 8 a3 (120mL)
A —LA~3 =
Ltd, s, duloh =& vl = 714 : 51,3009
TE TEYE o Ji
Q. A - ¢}
dpol oso] © AlQHE A (No-Soap) \ 1]
LUL VILLE |76y G g 7 |2 e 9, shbope), $-odue)) | % ¢ 200mL
ohzbslst #5225 | 7HA 1 34,000€
\ % e
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A BHi= AF53 A= H] 3L

o g W ug
= o TAE  ZAxd Q10, NGA Qe -
e [FEE g 3T WA QI0, —_— g2k 50g
EAE ST mage  Avpiazew, L E | A 350004
= T R = oI
= = L -
32~
P a Zgos
AAAA | RAAL| o s L e e 4% 1 170mL
,y AN ==
e o o MOUSSE 7}7—3. : 35,000%
démagquillante
spuma desaioilladon
lemrsing foam
Mbschminkschaam
=t TR
2 2 mopizt]
(5 2417 EEI ¥ Eed | o 8% - 95l
Hpol L. ¥E] SNP IESI W g o] E =2} so]EYR ' , o
Ee| 2] O] =E=o Y a4 74 19,0004
@E,TOTEEO E] j

BARKILT
lel ez 93t 2 w4 sl | B
Dew welo] B | H olEuA vrg =4 —
- 24 R R R i el Medei PR

] E

£ : 100mL
74 35,0009
Bl

Bath & Body 7l°]

38 AFBA=

i =Ny 3 1o i
ELGAE | was op [T 0 CHEAE €8 wd B WEIARS] £ 300mL, 15,0004
a4 e14lel S wbe®A : 195mL,
18,000

v =% 150mL, 21,0009

=S URE
(10-2004-97605) g+
7F4 1 19,0009

AN 2B E
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oh =re] AlREAAE 2SS

(L @A A AA SEEFAGS oF 6009% A%, 2 5 7edsdE AEE of 140 ~

20098 (vid 8 ~ 12% 47)

(2) vl=r2o] 7]eAdstdE Al oF 50 ~ 609 S, 9 A2 30 ~ 509 %,
£ 60 ~ 809 E (&3 : Food Science and Industry, Vol 40, No. 4)

(3) vl=re] A 1990 d el A AaFATIE tAl S FA

(4) 20013 3.8% S 7F8te] 41019 vtE2 S (X 0 BRI 7] s, 2000)

| — ———
OLELIXIZ A MAAE SHE

Worldwide Market Status (IMS, 2006)

= Protopic,
100M$
(6%)

= Others, DSteroids
131M$(8%) BElidel
DOProtopic

Elidel, DOshee

200M$%
(12%)

Steroids,
1300M$
(74%)

Total : 1,731 M$

gf, e FoAE
(1) oo} frol-& A1 Ha=el "X7" F= FJ=Ate] “olulE

(2) mareo) “wlade) malge] “wlHwul el “wlapu”, o] sE 2] A “nj)
& wolul"e} “o2 7 wolu]”, “Uuo} Wo]u]”, ARe] ‘w5
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M3 g giEsd W8 X 21t
AT o2 B AFA FIWH

1. o] &4 =4

4 (Arctium lappa L) °oFA1o} A& ¥ ehdk o8 F7loa] et 2oz ALE
Hol gtd Amolty. 5], o] HyRee AFor AgHo gtow, F4 9= o
YA (diuretic), 31 <€ Al (antipyretic), 35 A (detoxifying agents)® R ZFQ H | A AR5 o]
gt} (Fuchigami et al, 1990; Park et al, 2007). 2387 Z75d 93H FAFEHE
A gA=2E (Lin et al, 1996; Kou et al, 2011), A&t ze] 27424 (Chen et al,
2004), @abalzkg (Maruta et al, 1995)°] HarwE i, FEAWo)2E (Morita et dl,

1985) ¥ kAW 528 (Lin et al, 2002)°] 4 HIFEY 9o FA45 ojdk o
= %9 ARl FEd gy AE9 arctigenindt acrtiin® Eeo] Ky o] )
t}. Arctigenine & A Xo A EZEZWE (heat shock response)2] ¢ A (Ishihara et al,

2006), Iyt BaEd 3 (Jeong et al, 2011), arctiine F o] AF7-A e gt 3&
T3 (Wu et al, 2009)¢t cyclin D1-& Ao A2 F2& Aslste a7t ma
S (Matsuzaki et al, 2008). o9t Zo] ¢4FEex 1 F2 4EE9 Fe A7)
A RSB QAR Feelx] " FotEyE fdted dEd FAF gl gk
71 A7F oA FEB] HalH A gkt

H AFukgel ek A= BAFEOA de] o] FojHr. o]y g ZERU e

(heat), -4} (redness), 5% (swelling) % 374 $Aoz HHEFHUAHA Ao sk A

ki
o
2
Y

7 AFe doE dFF BAAEER o 50| wulshE AFMAAAE 1 AF)
AQAE] G AL AEASAA SO B FARSAY. dFNee wdw =

Aoz WAMET} o]% (migration)stH A Fds =1, o] s AlxEolEgAd glojA 7

A F 93 ks = Aol AEFREER (cell adhesion molecule)] W&ot} A =vk&-

o= 38FAS FEdlE ARIFS (chemokine)¥ vRokdh
=]

o]
Aoz olga Qv A5 W&o HAoME =A ICAM-1 (intracellular adheision
molecule-1), VCAM-1 (vascular CAM-1), E-selectin®] X F-2E27F i d o= A
Har gl=dl, o] T ICAM-12 95 #e] 7B AEd dA R AHa vk (Xu and
Li, 2009).
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AFurga} v Aol Y deEA L ohEy ABe I A, =ABY 43
2 g FANY, A48 W, f439 G, $F0d0 o wgHE 4, 4
go4 falAAEd U wEol o8] FUVE LHF BT AAFelA e BAe] 2
A Z7hehaL Atk (Heo et al, 2008). ol A7F Fald o7 @7e] dslAm Aad v
$2 dolu, AHAoR ANely ud 2 TFEIARG oY Wy WFAZ =

(03
°
T
1%
S
righ
ol
1o
2
4o
)
o|\
o
ol
(o
!
e
o
o
it
rlo
o
il
o
o)
2
ro,
iz}
=2
b
£
of
0%
o
=
rir

i
[N}
j-
—_
—
rT‘
rfe
re

Aow dHA drv} (Lebovidge et al, 2009; Fukamizu et al, 2009). X

THEHAME $9FEE0] 4R Fo] thek IL-4, IL-5 cytokineo] A4S o

717 o] NF-kB ¥ MAPKs 2lzd97]d-& AFdches 235 2 xg vk ) (Sohn et
3}

al, 2011). olell ¥ Aol = FdFEE] WAAT LR 4y oty Hgo| 48

3
X2,
rie
~
off
oX,
o
do
rO
_O|L
=
N

oo
rO
oX,
fuled
o|\
_|>i
4
i
S
;%
Z,
K
o)
=2
lo
o,
do
ki
i)
rie
fuled
o|\
rE
olo

D B
= Z2HS5HS AFsa 95 A¥EQ keratinocyteo] W MEZFZAFHES AJEo RN
o
=

Fom deldl obEy Ade) Agel BLF 1z ARE ATHT

AA S AE AS49 (human lung adenocarcinoma epithelial cell line) Al¥+=
American Type Culture Collection(ATCC, Manassas, VA)ol A F43FH 3 10% FBS,
2% penicillin-streptomycin (penicillin 10,000 unit/mL, streptomycin 10,000 pg/mlL)-S 3
7k DMEM (Dulbecco’s modified Eagle’s medium) (GIBCO BRL, Grand Island, NY)
A Ao A HaCaT (human immortalized keratinocyte) Al¥= DMEM, 10% FBS,
296 penicillin-streptomycin®] 2 mM L-glutamineE 7}k A #ujx o] F-2 vj ksl o

B 37C, 5% COy 2715 A3k}

B A AQulst 9 (Arctium lappa L) e F95 +3, 4 2
A 1 kg& 30% ol&r&= 753 (10 L, 40T, 24 h, 2%]) &,
FEHG 40TColA AstsSEsle] AxE 2 888 g& F5dAY. AXEL 50 g 1 L
= , &% 539 2] n-hexane, CH:Cly, EtOAc ¥

n
n-hexane, CH:Cls, EtOAc, n-BuOH, ¥ H:0%< 2t} o)¢} #Ze FILE Foa] B

2
of
:Cn)L_'4
>
)
ki

-BuOH &z £33}



A7l AFA AF, n-BuOHT ol mIRbAI¥e] <A wkgo]  oJg B
~hexosmainidase 49 & 7}d 534 AAANHFo= B A9 ¢4yx Y olEH
sk gAF B3 H3 p-BuOHZ S ©] 8319 (Sohn et al, 2011). & 5o A&
n-BuOHZ 9] #38&2 220 go] dojxiod, Hdd A8¥ n-BuOHZS A lappa

butanolic extract (ALBE)Z}ar =3} t}.

o ICAM-1¢] mRNA<®] 374

TNF-a& o]-&3lo] ABA9 Axe] 5 $4d& v F, ALBEE 2443 23 A3
I ALBEE Hu3tR] & xS TRIzol reagent (Invitrogen Co., Carlshad, CA)E
o] 8319 total RNAE A XZHH AlzxAe] we] ug) £y 29 total RNA
g Ak 5, g 22 ICAM-1 (sense: 5'-CTGCTGGGAATTTTCTGGCCAC-3',
antisense: 5'-CTATGGCAACGACTCCTTCTCG-3")9 primerE ©|&3le] RT-PCRE
AAEFE Y. WA 1 pg total RNA, 1 mM dNTP mix, 50 ng/ml Oligo(dT)12-18,
DEPC-treated water® 10 uL7} W == Z3Fslow 65CoA 583 vhg3k 5 4T A
253 wkAEFAYE. o 7]e 2 uLe 10X RT buffer, 4 uLe 25 mM MgCly, 1 nuLe] 100

Ef'
o
4

mM DTT2 1 uLe RNaseOUT™ Recombinant RNase InhibitorE #7}3le] &

A2C oA 287 v A A}, 1 e 1 ul (50 units)2) SuperScriptm I RTE Hrfsk =

A2°CANA 5087 F7F vre-A71 oS 70TColA 1587 ¥x3le] vre-& Em ek o
71e 1 uL® RNase HE 7} Alzof| #H7}star 37CelA 20&3F ¥-&3Fo]  template
mRNAZ AA3A o, A9 cDNA mixture? 2 uLE PCR wWH&of o]&3&}git} o] uj

Z;kzye] RT-PCRol Al %2 RNAZF AR5 A S &237] 319 house keeping gene
9l B-actin®l W& RT-PCRS &7 %8315t}

2}, Nitric oxide (NO) A4

AB549 A Z(1x10° cell/mL)E 10% FBS, penicillin/streptomycing 83 RPMI 164091
REs & AME BHAS 96-well microplated] 100 uLA F-2A7] & ALBEES yodE
3Rk 24 A7 3o vk Asel 100 uL=E #3le] 96 microplate® %715 100 u
L Griess Reagent (196 sulfanilamide, 0.1%6 napthyl-ethylenediamine dihydrochloride
/25% HsPOHE ¥l 1083F A2olA A3 & ELISA readerE AH&3te] &35 540
nmol A A3 T Sodium nitrite EFHFACZFE A A X7 #9]SF=  nitric

oxide (NO)E Al4FalS v}
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vk INOS @9z A =4

TNF-a& o]&3lo] AB49 Alxe] 45 $74-5 s §, ALBES 24413 A 83 Hd
7 ALBEE AHe3hA &2 dlzas 2H7) lysisahe] Sa g A 3ol ¥ &4
3l oko]  glAS  godium  dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) gelell #7] 9d&3 % PVDF membrane® @ Tank-type transfer units
o] &3} transfer 3FATF. @ Aol % AZ membranee 147 Eot A2 A blocking
buffer (5% skim milk®t 0.1%6 Tween20-s 13 TBSTEMN)E AHest & 72 A5 o
e gk 12 FA (anti-INOS)E  7Fske] 172413 &b whgAZ U olo] 0.1%
Tween20-2 &3 TBSTE4 o= 1083F 38 o] A8 5 22 &4 (HRP-conjugated
anti-IgG  antibody) & 1A17F &b Ao Al wHSA AT o] 33] o] A £

Fuji Mmedical X-ray film (Biomax Light)l

O,
@]
—t
@
@]
o
O
=)
a3
oy
i)}
@]
=
-+
>
3
D
=
107}
oy
o
8
=
(i
N
-
&

HaCaT ZrAFAALFE 96-well plateo] 1x10%/welle] = EZE B F3131 ALBEES %

AZE ) EieFEke] formazans FA SRS SHAITE A e AlA B Aoplis Al 2ol A

A E formazan®] %S DMSO =

4

o WANZ F 500 nmolH FHEES =F3

43y Avhs 33 wEsigon, 3 dEde  2¥ERE  YFePT oA



o g3te] F

S vER 30% EtOHZ

4 e5d 24

7}

23}

, 24hr

=FE

)\o],

- 30% EtOH,

(vh) s=&ula

T
N
i
N

7

(2}) o] Fol|A] Table 13} #o]

o
Nfo

ojy

Table 1. Comparison of Arctium lappa extracts from 5 regions.

in

T

i

T

in
Ao

i
Mo

—~

Nfo

15.3% 14.8% 12.5% 11.2%

8.9%

g A a2

i

umO
B

o

K
oy
-
!

i1
Ho
oj
e

(1)

el

sl

F9 o™, EtOHE 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100% %

S

QA=
T

Table 2. Condition of Arctium lappa extracts with ethanol.

T (%)

7l =% (g

N

iz

15.3

153

1:3

1,000

30%

10.5

92.5

1:3

500

70%

9.0

45

1:3

500

95%

7} (%)

3

b2

ol A =

Table 3. Inhibition of degranulation in RBL-2H3 cell by the extract from Arctium

lappa.
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25 pg/ml 125 pg/ml

5 pg/ml

Sample

11 £ 242 104 + 2.88 155 + 1.47

95% EtOH

-39 +£ 3.01 25 £ 1.71 79 £ 2.28

70% EtOH

2777 £ 1.09 315 + 1.05

13.8 £+ 1.73

30% EtOH

i

(7B 20-50% FE=E&

o}

W
ojy

P
&

30% EtOHFZ==

KeX
3L O

ERfel, 713 Aol

gl
\A

™
o

!

Nd
e

i

o

B
o
(-

K

x
B

15 =7 dEbs

jla}

0

B

o}
a
W
N

30

ojy

ojy

™ (table 5), 34
}\o],

(h 7€

o

i

Table 4. Extraction and vield of Arctium lappa extracts.

™

EtOH &7 9]

(g)

iz

X

il

o

=

30% 140
(112¢g)

1,000

1299

N

30% 410
(164g)

1,000

LR

o
B
1o
A
e

-—

e

-

16.4% % =+

d 11.2%, 859

ok
N

e

H

atela el

& AA

u

™
oF

;OD

1

A Al
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Table 5. Inhibition of degranulation in RBL-2H3 cell by the extract from Arctium
lappa.

Sample 5 pug/ml 25 pg/ml 125 pg/mé

Az - 185 + 2.33 323 £ 206

A5 - 212 + 1.82 384 + 243
Gl

7}. Systemic (SA) ¥ Passive cutaneous anaphylaxis (PCA)

(1) 499 30% EtOHFZ%2 SA®E7}
(7} Ao Al 2] histamine ¥H]ol &3 ALE 74 (Table 6).
() sl =Rl #4] AdAE S8 Fey A, olEy &3 g2l (Fig. D).

(th A+ 30% EtO

(h SAS] A= FeeA) mE P}

(%) PCAE B3ko] IgEel ti@ AB/HE Batel, 395
i

Table 6. Effect of Arctium lappa on the compound 48/80 induced active systemic
anaphylactic shock.

Dose (mg/kg) Lethality (%)
0 100
25 100
30 88
100 63
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Fig. 1. Effect of Arctium lappa on compound 48/80-induced histamine release of

mice

(2) A9 30% EtOHFZE=2 PCAZE %7}

(7h A5 219 histamine® ¥ A E SAA Qe o, A FFoo] o3 AFE
st (A7) sAEFAE B oofaa)et sAE AlA o3 FEIHE 95k
Subcutancousel] &3t IgE¢] dA|&A-& 313l = T

(h) A9 30% EtOH
o] ez mHloA IgEefAl 2<l (Fig. 2)

(th) 50mg/kgol Al °F 50% inhibition effectE WERHo] 3}AE o2 v Ad Al oF
500 me/kgell slFE, HFEHES AUT W F 50 m/em’IA Eel AL

Aoz et

i
ne
e
o
=
o
o
f
2
_O|L
N
>
_O|L
2
oty
o
il
=
(27
>
S
<o
X
E{o{n
N
o
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60 T
—~~ 50+
)
S 1T
N 40_
2
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C
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=
2
— 104
[
of |
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Control 25 50 100

(mg/kg)

Fig. 2. Effect of Arctium lappa on PCA in mice
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@) B2AERY 3Ty sY §7)

(7}) 309% olEre ZZHHo| A HEHo] Y s

(W) E79 <k A7 E clipperZ A E3FaL, 2% SLSo|&35e] 587 &= 35 oY
UhA] wksfo] ¥ Axgs 78

(th Y, A% F 247 WA (A=), Corneometer (CM 825, Germany)Z 4 A&

(capacitnace) & =4, o|% &Y F-9o Algd=2 A=l
() 1, 2, 5, 74 A Z7IRAE vHEFedste] BFE 2fo]E& 4 (Table 7).

= 1
(vh B59 FA440

@ 5AAZIA = 30% EtOHeF 70% o]/de] FEwolr AR Aol7F yervt, 7d

=
2poll = 30% EtOH$} 70%EtOHZFS] M58 o] 2pol7} mA F7hebx &= %3

@ 28, HE2A o2 30% EtOH FEEA §8o] =713l= Aoz Hol ol
EyoA 713 FR3F factord] HaH

I g Fde A #d Bl 30% EtOH

F2E (9ol E $5% Ao Budel, F39 ATE wF 499
30% EtOHFE=olA 343
Table 7. Skin moisture content by extract from Arctium lappa.
Groups 14 24 5Y 7d
Control 0.0 £ 10.40 -0.1 + 872 0.1 £ 9.27 0.1 £ 3.16

30% EtOH 206 + 8.85 202 £ 982 299 + 1841  32.1+ 14.83

70% EtOH A7 £ 1767 1277 + 11.42 19.2 + 755 304 + 10.12

95% EtOH 2.9 £ 11.28 10.4 £ 10.69 135 + 11.02 178 + 848
3. FrEAE Y Y

7F A 95% EtOH FZEo] e 7}

Z7] ATolA FlelBH 2Ry %9 Rea WHIIEe]l ghow, Agd Flo]H e

]

=
=

=o F£710] 95% EtOHe|lernz, Z7|dyaAldlA 95% EtOHE ©°]&3te] &
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3

T E=!

o
do
iy

)

ri

®
(7hH MC &£385olA HvtAl 2 gagsl Algo] 74 % (Table 8).
ke

%, 30% EtOH #8&9 §aAEs} v

Table 8. Inhibition of degranulation in RBL-2H3 cell by the solvent—fractions from

Arctium lappa 95% EtOH extract with organic acid.

Fraction Inhibition of degranulation (96)
Hexane 43.6 + 361
MC 50.4 + 1.77
EA 8.0 £ 3.93
BuOH 77 £ 1.93
Water 158 £ 3.61
Ketotifen 23.2 £ 6.77

(2) 30% EtOHelAe] &4 & Fad%8 38 271 18

i

(7} AF-Zukel = 95% EtOHS @ oz AFMAIstg o, A7 EA7 02 A
Aol weH(dF-HA FAAF-E), 302% EtOHS @Ao] 78 g o, &4

LS 95% 0 A= AA o] 7Bl
(1) weba], 30% EtOH A-% FATE FHS A 95% EtOH
A= BuOHE o] ohd MCEoIA o] /b $4313 oM, 30% EOH +%

o2
"
e
il
fu
-
An)
oX

(th 2dx= 50 g& Tl &3 & F7E8WE A4z I3 Ay
Hexane, MC, EtOAc &3S A= FEFF&0] vl-¢ o, Butanol¥ &3 ol A
44 g, 335 g& FA5ste] vNAE @3y JARE
FE=9% 2 butanolFH EZolA 63% ol MINAE €3 AAE
t} (Table 9).

() w&EhA n-BuOH £33 &3} EZO25EH 4R 289E 93 289

mlo
>
>
ol
ol
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AT

Table 9. Inhibition of degranulation in RBL-2H3 cell by the solvent—fractions from
Arctium lappa 30% EtOH extract with organic acid.

Solvent—fractions Inhibition of degranulation (%)
BuOH 63.8 = 0.62
Water 67.2 £ 7.95
Ketotifen 45.9 = 22.27

(3) A4 30% EtOHF===25H Fadae £

oh A B 30% olg-olA 70 CTHA 2417 FEFS AAFle] o &

m

=
(W) s271x% powderE # &3}
o

2
(th sdd=4

r

% o
o%.
N
i
i
o
>
X
9
uu?
il
9
o
:C.)L_',
_O|L
£
>
X
=
X
4
X
-~
X
—
=
X

2 130m2 EFH 3t =AAXE HAAS A3 2556 g, 112 mg, 78
mg, 30 mg, 20 mg¥ 53} 3L, 7H7Fe] samplesell gk vivbA|Z @it gst oA

&5 AR Ad 10% olghs B ECA 7P w8kt (Table 10).
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Table 10. Separation of Arctium lappa extract on HP-20 open chromatography.

Inhibition of degranulation (%)

30% EtOH ol.7 + 1.68
HP-20-10% 539 + 092
HP-20-30% 498 + 0.74
HP-20-50% 284 + 2.23
HP-20-70% 26.9 £ 3.12
HP-20-100% 488 + 2.86
Ketotifen 50.0 £ 0.59
(2}) HP-2004] &3 10% oee 2E=ZEE 1% silica gel open column<  10%

o gts EIE& 20% MeOHel &38f3te] 20%, 40%, 1009% MeOH sz 37

_

S 7}7] SAI-1 (577 mg), SAI-2 (90 mg), SAI-3 (74 mg)s & 53l n

=
WAl g HEl AAles A A3 SAL-200 A JHE 8k (Table 11).

Table 11. Inhibition of degranulation in RBL-2H3 cell by the separation from

Arctium lappa with silica gel open chromatography.

Inhibition of degranulation (%)

SAl-1 -134 + 517
SAI-2 61.2 + 3.65
SAI-3 50.1 £ 4.96
Ketotifen 959 + 4.96

(vh A7) AeA s 5 SAI-2 (90 m)E 20% MeOHol| &3] 40%
MeOH& A}&3}9] 2™ silica gel open columns AA S A3} 6719 FIE=2 5
H HY A2 @39 A& A 43 SAI-2-30] 7H 53kl (Table
12).
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Table 12. Inhibition of degranulation in RBL-2H3 cell by the SAI-2 with silica gel

open chromatography.

Inhibition of degranulation (%)

SAI-2 54.2 £ 2.05
SAl-2-1 436 £ 6.08
SAI-2-2 50.4 £ 4.95
SAl-2-3 54.0 £ 1.02
SAl-2-1 49.0 £ 3.52
SAI-2-5 52.7 £ 0.21
SAl-2-6 53.8 £ 1.08
Ketotifen 20.5 + 0.64

(v A7 At A 423k SAL-3 (74 mg)E 20% MeOHell &3]3t 100% MeOH-2

ALg3ake] 2™ silica gel open columng A8 A 57je] RHEZRE uukA

Z Gy gAES AR A3 SAI-3-30] 7P 53kt (Table 13).

Table 13. Inhibition of degranulation in RBL-2H3 cell by the subfraction from
SAl-3 with silica gel open chromatography.

Inhibition of degranulation (%)

SAI-3 54.1 £ 0.76
SAI-3-1 31.7 £ 3.70
SAI-3-2 339 £ 2.50
SAI-3-3 54.2 + 2.05
SAI-3-4 436 £ 6.08
SAI-3-5 50.4 = 0.64
Ketotifen 50.5 + 0.64

_29_



4. FrEAT T
7k frEdEe] s

(1) 7471 ZyolA vAE g3pyst oJAl&o] 7P 43 SAI-3-3¢14 HPLCS ©]
&t 4o E4& et vwAx g3y gAEES A 3 A3 SAI-3-3-2
compound (60.2 + 1.50)7} gtz Q] Ketotifen (505 + 0.64) Bt} Bt ¥ €353}
Aol +FaArt kA SAI-3-3-2 compoundE FH.3e] TLC plate?} HPLCS
o] &3t SAI-3-3-27} =3 =24 YS Fs3lvh (Fig. 3-5 Table 14).

12

(2) SAI-3-3-2°] st FxEAS NMR 4S8 o] &34 protont4 (Fig. 6).

msLl hax Intensity @ 423,711
J234nm, drm (1 .08
] i1
400 =
] W Masx Intensity : 423,711
350 ] Time G.866 Inten. 5 ffa
300 250000
250 o
1 3 V_ T ;q T '\ g\ \i T T
200—: 0o 1.0 20 30 4.0 50
150
100
504 £
: . -t w
g =9 e 0
D_'_flﬁl*_u%w T
] R
-504
00 10 20 30 40 50 &0 70 a0 a0 100 1Mo 120 130 140 min

Fig. 3. The subfraction of SAl-3-3 by using HPLC.

Table 14. Inhibition of degranulation in RBL-2H3 cell by the SAl-3-3 with HPLC
chromatography.

Inhibition of degranulation (%)

SAI-3-3 54.1 £ 0.76
SAI-3-3-1 31.7 £ 3.70
SAI-3-3-2 60.2 £ 1.50
SAI-3-3-3 435 £ 2.05
SAl-3-3-4 436 £ 5.19
Ketotifen 50.5 + 0.64
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o EARe] 24 Qe 4D

(1) a4 HPLCEA

mau e Interrsty 144,742
150~254rm A @0
B
=
125
100+
5]
S0+
25+
ol e
oo 25 50 75 100 125 130 175 min
maL Max Intensity 122,732
125 [ZE0nT AT 500
Y
=
100+
75
50
254
D—J/L -
0.0 2'5 S‘D 7‘5 1|:=|J 12‘5 15‘U 17‘5 min

Fig. 4. The HPLC pattern of SAl-3-3-2 fraction.
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Q)Y =27 AHE-TLC

Fig. 5. The TLC pattern of SAlI-3-3 and SAlI-3-3-2 fraction by using RP-Silica

The develop was 100% MeOH and coloring reagent 5% H250,. A

gel 6OF254.

204nm, B : 5% HySO4

3

R 7IE

& UERHe] NMR

20
2

o] UVelA

3

A

7h

il

iz

il

Tp

H7rsko

80% EtOH=

5
T

i3

24

FYARE

30t 9 80% EtOH

a3

=
=

i

tol S s A

S

AL

=
=

Al A

=
=

aFalvh &

Al A

=
=

80

zr

of wz} n-Hexane, CHCl3, EtOAc, n-BuOHs 2o =

#3 319t} (Scheme 1).
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Arctium lappa L.
80% EtOH &=

EtOH extract

Suspended in H,O
Partitioned with #-Hexane

Partitioned with CH.CI,

n—Hexane
Partitioned with EtOAc

CHCls
Partitioned with - BuOH

EtOAc

n—BuOH D.W

Scheme 1. Extraction and solvent partitions from Arctium lappa L.

(Wb FEAES 28 2 A
8 9 ¢] n-Hexane layerZ open columne| silica gelS &2 A 71t}& A
A& CHCl; : MeOH (98:2 - 1:1)E d7i3te] ALH1-59] 5709 Z8o2 e H
o]Z 4Hx HF ALHAE UlA 7% open columnel| #7]&w=
Aoz B3I

n-Hexane : EtOAc (411 - 1:1)E A7ste] ALH4A-C2] 3742 A

silica gel®]

t} A~¥3 ALH4BE HPLC (ODS column) systemol A ©]&% (75%MeOH - only
MeOH)-S AN3tY RIAZE7]E AF8£3t9] CompoundE A A3 Y (Scheme 2).
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Arctium lappa L.
n—-Hexane layer

Slica gel colurnn
CHCls - MeCHS98: 2~ 1:1)

ATLHI ALHZ ALH3 AlLHA ALHb5

Silica gel colurnn
n-Hewane ! EtQAc(4:1~1:1)

ALH4A  ALH4B ALHAC

HPLC (CDS3)
MeCH : D.W (75 : 25 ~ orly MeCH)

Compound
(Oleamide)

Scheme 2. Isolation of compound from Arctium lappa L.

gt

e} }\] &

T =

(th 54 2
Z}% chromatography 7] < ©]&3lo] £ AA 3 compounds TLCE A A] oFd
o3k &l A
43ttt (Fig. 1).
O GC-MSE A}43F oleamide?] ¥4

A

=

S HAAEtH e, NMR# GC-MS o] &3te] 7 FZXE oleamide® -5

il

HPLCE o]&3dle] 8 AA 3 compound Imge 1 mle] MeOHe] =<2l & o]F
20 ulE HFdo g ARSI, n-HexaneTE= 10 mgs 10 mlel| =< F o]F

100u] & #JHoz AE3 Axt A3 compoundE ¢l & F gddoew, GC-MS

library search 23} oleamide S &< g 4 U3t}

o
et

o) }\] &

T =

@ TLC % 2] ofo ¢
gEA A Aole 7Z47F 20 pl# silica gel TLCo| Hgdk 3o TLCHFZolA =

H&m CHCl3 : MeOH (10 : D& o]&3dte] A7iste] Rf=0.4¢14 oleamides <l
o}

3k 4= o™ Dragendorff's reagent WA Al oF W28 Al Fo-2l o 7 WAy

32

@ NMRel 98t x4

'H-NMR (500MHz, CDCls, &), 540 (Hx2, m, H-9, 10), 2.20 (2H, t, J=7.6 Hz
H-2), 198 (2Hx2, each td, J=6.1Hz, H-8, 11), 161 (2H, q, J=7.1Hz, H-3),
1307125 (methylene-H), 0.85 (3H, t, J=6.8Hz, terminal methyl). “C-NMR
(125MHz, CDCls, &), 17560 (C-1), 129.99, 129.77 (C-9 or 10), 3591, 31.88, 29.74,
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29.68, 29.50, 29.30, 29.22, 29.19, 29.09, 27.19, 27.14, 25.50, 22.66 (methylene), 14.10

(terminal methyl).

O

)WW
— 18
NH

2

Figure 6. Structure of compound from Arctium lappa L.

(2}) GC-MSE &3 FE4E 2 2 ARxAE 24

5. frEAEe] &gy 8 AExAHE - gAY

7F. MPLC ¥ HPLCE %3k #¢ 9 3]

A28 AAse] B 4Y AR 4§t

ﬂJ

(2) sZ27%9 powderE H#3l F7]&0 8-S AASte] HWAE kg oA
9o & pn-ButanolZ¥ E& 27 g, 335 g& ul" FH3 HP-20 resing open

column (H=135, @=2)o &x3}lo] 10% otz HIA Az & =2 Hgo| A3}

Q) &gt Aol ¢ HIEE TR Sy 95t vvtAlE S}

3 AAxE ANSe] 234 g 250 wA Ao SAAXEL AT 747
samplesol] w3t H|WME gy IAEE ARG Ay 40% = g
(HP-20-40%) o~ 717 734t (Table 15).
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Table 15. Separation of Arctium lappa extract on HP-20 open chromatography.

Inhibition of degranulation (%)

30% EtOH 483 £ 4.76
HP-20-40% 484 + 511
HP-20-100% 33.0 + 7.18
Ketotifen 03.2 + 497

(4) 3 @ gst JA=r 53 258 o8] AVIet ZE column A 0%,
20%, 40%, 60%9F 100% ol B& = Frwe 1 LA BAste] EAAZE s 717}
o] samplesol]l 3 nwA ¥ g dge&e = 9

(WHP-20-40%)¥ 60% -%& (WHP-20-60%)°lA 714 3ttt (Table 16).

Table 16. Separation of A. lappa extract on HP-20 open chromatography.

Inhibition of degranulation (%)

30% EtOH 483 £ 4.76
WHP-20-0% 34.4 £ 872
WHP-20-20% 271 £ 9.27
WHP-20-40% 534 + 259
WHP-20-60% 54.1 + 2.89
WHP-20-100% 47.0 £ 5.49
Ketotifen 03.2 + 497

Table 17. Inhibition of degranulation in RBL-2H3 cell by the separation from A.
lappa with silica gel open chromatography.
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Inhibition of degranulation (%)

30% EtOH 483 £ 4.76
SAI-1 504 + 5.12
SAI-2 45.8 £ 9.27
SAI-3 484 £ 4.39
Ketotifen 03.2 + 497

(5) n-ButanolZ-2 ©]83lo] HP-20014 #3213 40% &2 FIEZHFH silica gel
open column< 20% MeOH= HZFHZ A7l = FaAAE oo ALE3HTh
HP-20-40% ol &g #3& 3 g& 20% MeOHd| £3l3lo] 20%, 40%, 100%6 MeOH <&

HZ 379 £85S 77] SAI-1 (1,731 mg), SAI-2 (270 mg), SAI-3 (222 mg)& &5
sho] HIWEMZ g s)l A &S XA 23 SAI-19A] 7HE 58S (Table 17).
6) 471 AFfelA 7 $FE SAI-1 (1,731 me)E 20% MeOHel 33t 20%
MeOH& AF&3}l9] RP-Cis open columns AAd Ay 5719 #3&S ¥239 3,

7+e] samples& CAl-1, CAl-2, CAI-3, CAl-4, CAlI-6Z " 93ttt (Fig. 7 ~ 11).

£

(7) 5719 & Eof uste] st7]9} 22 2704 HPLCE o] &3le] #4138 A3 RT 5
min, R.T 20 min, RT 25 min®] main peake] €A39tt (Fig. 12). HPLC system$
o] &3fo] ZF AlZbtfol £A3F= main peaks < F#lde] HAI-1 (2 mg), HAI-2 (2
mg), HAL-3 (2 mg)o.& W3¢, HPLCE 4 3 23 RT7F 42 7 min, 25 min,

A 40 mine. 2 HW# FAS gl 3 4 A} (Fig. 13).

o
gt

(8) T3 compoundsel gk v]RrAZ @3 Y3t AAEE ZAFSE A3 3719 compound
NA v& gEHom FAadshe 43S BAv (Table 19).

(9) 13 A5 23k single compound (SA1-3-3-2)¢} HWHA Y &3} 3} A S-S H
gk Ay HAL-1, HAI-2 % HAL-3 compoundol| A 5238 A8 Ho 7] 3779
compoundel| ™3t F+x B8 AAEa ok

(10) =3 &

40% ¥ 3= (WHP-20-40; Water layer=5-8H HP-20 open columnell A 40% ol
B8 3 E)Z5H MPLC systemE ©]83}9 37019 fractions ##3Fe] 242 MAIL-1

SO ZFE HP-20 open columns ©]-&3to] HIREAxE @ ysirt -3
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(5 mg), MAI-2 (2 mg), 123 MAI-3 (0.5 mg)= WA} (Fig. 14).
(11) MPLCY: RP-Cis cartridge (RediSep® Rf, Teledyne, USA)S o] 43 o] Table 213
22 oA FsET AdgEe] d &% methanol gradient (0 - 100%)E
gho] 408 FoF ®Elste] Z7h9) fractionsol Wt WA X €3 E AA&S *
AL A3k MAI-19 MAL-20)A] 5% 94 oz adhs 43& Hoow, MAI-3 4
¢ AR #Fol A2 #AR APE Fd A FEdv wEkA 7] compounds
(HAI-1, HAI-2, and HA1-3)¢} w2 s A3} HAl compounds Xt} Adjd o= v n
A E Ea st AAles Wl

(it
>

il

U, AR, AR 98714 2 FeAd (HPLC ¥ LC-MS/MS )
(1) v9rM . e n-ButanolZ 2. 258 3 fractionol 3t

HPLC &4 =@ Eg= Table 183 72 xddA A3k}

-
i)
oty
12
2
o
s
o
RN
&

(2) RP-Cis open column-s ©]&3}o] 5719 £&E&E 3 HPLCE #2443 A3 CAI-3
fractione A 23+ t}E fractiono] A A3 patterno 2 peakE o] <A 33t}

3) W&kA RT 5 - 6 min, RT 20 - 21 min 28|32 RT 25 - 26 mind &3t
peaks T TSt R AXE HAAIS A3 HAI-1 (3 mg), HAI-2 (2 mg), HAI-3 (2
mg)-S T3] GC/MSe LC/MS/MS systems o] &3Fo] £4 it

Table 18. The Condition of HPLC system.

Degasser DGU-20A5 (Shimadzu, Japan)

Pump LC-6AD (Shimadzu, Japan)

Module CBM-20A (Shimadzu, Japan)

Auto sampler SIL-10AF (Shimadzu, Japan)

PDA SPD-M20A (Shimadzu, Japan)

Colurmn ]f,()céipmsme Plus-C18 (Agilint , pore @ 3.5 gm) 3.0 x
Mobile phage 0-100% MeOH (gradient)

Injection volume 10 ut

Flow rate 1 mé/min

Running time Total 75 min (GD 60 min)
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Table 19. Inhibition of degranulation in RBL-2H3 cell by the SAl-1 with HPLC

system.

Samples Concentration Inhibition of degranulation (%6)
(pg/ml)
100 482 + 1.43
20 46.6 £ 2.78
HAI-1 25 42.0 £ 1.9
125 40.3 = 0.77
6.25 33.0 £ 294
100 42.6 £ 0.63
20 385 £ 1.38
HAI-2 25 372 £ 197
125 3.8 £ 1.68
6.25 32.3 £ 147
100 475 + 202
20 445 = 1.77
HAI-3 25 43.2 + 1.32
125 354 £ 252
6.25 354 £ 1.36
Ketotifen 100 029 £ 1.65

Table 20. Inhibition of degranulation in RBL-2H3 cell by the WHP-20-40 with
MPLC system.

Samples COH(Cﬂ egr}‘fnr;tion Inhibition of degranulation (%6)
100 40.0 £ 2.69
90 38.7 £ 0.86
MAI-1 25 34.4 £ 262
12.5 329 + 1.99
6.25 30.7 £ 3.56
100 36.7 £ 2.18
90 34.2 + 3.69
MAI-2 25 33.3 £ 1.98
12.5 32.6 £ 2.68
6.25 29.7 £ 3.35
Ketotifen 100 092.9 £ 1.65
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Table 21. The Condition of MPLC

system.

Sample Name

RediSep Column

Run length

Detection wavelength (red)
Flow Rate

Equilibration Volume
Initial Waste

Peaks Tube Volume
Solvent

Peak Detection Slop-based

WHP-20-40

RP-Cis cartridge 80 g

40.1 min

294 nm

60 mé/min

375.0 ml

0.0 ml

16.0 me

0 ~ 100% MeOH (gradient)

Sensitivity High
Peak Width 2 min
Threshold 0.20 AU

ALl Mo irdenesdy @ 17,193

18- =

ir E

164 |E5

15+

144

134

129

1

1044
B g

7 & @
o ]

6 5 o

.

A i 2 g %

: ° H §§|a IfS_?ﬁ E gy 3

1] = Igg g;—erg 8%% b =y
) e L N z oz | =3 & i
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2

i
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Fig. 7. The HPLC pattern of CAl-

T T T T T T T
kB0 400 450 500 550 B0.0 Evgl'l THO L]

1 fraction.
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Fig. 8. The HPLC pattern of CAI-2 fraction.
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Fig. 9. The HPLC pattern of CAI-3 fraction.
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Fig. 11. The HPLC pattern of CAl-5 fraction.
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Fig. 28. LC/MS/MS analysis of R.'T 71 - 72 min.
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Fig. 29. Structure of y—-Sitosterol.
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Fig. 31. GC/MS analysis of HAI-3 and HAl-4 compound.
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Table 22. GC/MS analysis of HAl-1 compound.

RT Area% Compound Name Molecular Formula Quality
14.448 143 2.5.8.11-Tetraoxadodecane CgH,;50,178.22 86
14.553 2.60 2.4-bis(1,1-dimethylethyl)phenol2 4-di-tert-buty lphenol C,4H;,0/206.32 97
15.981 0.79 Diethyl phthalate/1.2-benzenedicarboxylic acid C12H ;40422224 97
16.784 0.76 1-(1-Naphthyl)-3-phenyl-1.2-butadiene 81
18.291 0.37 Cubebol Cy5Hy0/222.36 95
18.838 1.74 2.5,8.11,14,17-hexaoxaoctadecane/Pentaethyleneglycol dimethyl ether C12H;604266.33 91
18979 1.08 Cyclohexene/3-methyl-6-(1-methvlethenvl)cyclohexene/(3R- CyH140/150.21 64

trans)cvclohexene
20944 1.80 Hexadecanoic acid/Methvl ester'methy] palmitate ester Cy7H3404270.45 a8
21412 0.85 n-Hexadecanoic acid/Palmitate C1gH3,0,256.42 98
ZES1Y 0.62 1.2-Benzenedicarboxvlic acid/bis(2-methoxvethyl)ester C14H,304282 28 86
22725 0.87 1(2H)-Naphthalenone/3.4-dihydro-2-(phenylmethylene)-1(2H)- C-H,40/234.29 41
naphthalenone/2-Benzyliden-3,4-dihvdro-1{2H)-naphthalenone
23.087 0.81 Z-8-Hexadecene CigH32224.42 97
23.624 327 2.3.1".3"-Tetrahydro-[1.2"]-bis(indenylidene) 98
25766 1.13 Heneicosane/n-Heneicosane CyHyy/296.57 96
26154 1.01 1-Methvl-1H-pyrazole-3-carboxvlic acid (2-cvano-3,5-dimethyl- 50
phenvl)-amide
26242 0.82 3-Methoxv-6-oxa estra-1,3,5(10),9(11}-tetren-17-one 90
26912 1.40 Spiro[1-ethyl-3.3-dimethylindoline]-2.5"-pyrrolidin-2-one CysH,gN,0/244.33 35
27.133 1.29 Bis(Dimethylthiocarbamoyl)-methane/dimethylcarbamothioyl N, N-dime CgH,;N;S2/208.36 72
thylcarbamodithioate
27618 1.07 Androst-2.16-diene/10,13-dimethyl-4.5-6.7.8,9.11.12.14.15-decahydro- CioH,5256.42 94
1H-cvclopenta(a)phenanthrene
27 838 1.07 Hexanoic acid Hexadecyl 2-ethylhexanoate C14H,0,368.63 87
28693 | 1217 Di-(2-ethylhexyl)phthalate C,4H;50,390.55 9
31.073 0.95 13-Docosenamide/(Z)-13-docosenamide/Erucyl amide Cy,H,sNO/337.58 95
32290 1.79 1-(2-pyrid¥1)3-{p-tolvl)-2-propen-1-one 33
32351 1.26 6-(methylamino)phenanthren-3-ol/3-Phenanthrenol Cy5H3NO223.26 33
33.938 0.82 2.3.1".3"-Tetrahydro-(1.2")-bis(indenylidene) 46
34.185 0.61 (IRS. 1'RS)-1-(2".3-dihydro-1"H-inden-1"-yl)-1H-indene 43
36.794 6.38 y-Sitosterol/Stigmast-5-en-3-ol C,5H:;0/414.70 99




Table 23. GC/MS analysis of HAI-2 compound.

RT Area% Compound Name Molecular Formula Quality
13346 0.66 Dodecyl trifluoroacetateDodecyl 2.2 _2-trifluoroacetate C14H;5F; 04282 34 94
14.551 1.65 2.4-bis(1,1-dimethylethyl)phenol2.4-di-tert-butylphenol C,4H;,0/206.32 97
16.543 0.92 6-Ethyl-5.6-dihydrouracil 49
17.978 044 Tridecanoic acid/12-methyltridecanoic acid Methyl isomyristate Cy5Hyg04/242 .39 a7
18.974 0.39 6-Octenal/3,7-dimethyl 6-octenal/(R)-(+)-Citronellal CgH,40/126.19 38
20.945 2.53 Hexadecanoic acid/Methyl palmitate C17H;340,/270.45 97
21.525 4.23 1.2-Benezenedicarboxylic acid/butyl 2-methylpropyl ester Cy;H,40,222 23 95
22729 043 2-(2.3-dihydro-3-methyl-1H-indol-1-yl)benzonitrile 62
23.080 0.64 Z-8-Hexadecene C1gH3224.42 97
23321 0.89 cis-13-Octadecenoic acid C15H140,282 .46 99
23.638 2.27 2.3,1°,3*-Tetrahydro-[1,2°]-bis(indenylidene) 98
24328 0.30 n-Hexadecanamide/Palmitamide C1gH13NO/255.43 87
24.952 4.56 2-Butenedioic acid(E)-/Bis(2-ethylhexyl) fumarate C,pH1404340.49 68
26.145 0.34 6.6-Dimethylhepta-2.4-dine 33
26.550 1.51 9-Octadecenamide/(Z)-9-octadecenamide/Oleylamide CyzH1sNO/281 47 95
27.612 0.71 Androst-2.16-diene/10.13-dimethyl-4.5-6.7.8.9,11.12.14,15-decahydro- C15H;9256.42 95

1H-cvclopenta(a)phenanthrene
28.685 | 11.84 1.2-Benezenedicarboxylic acid/2-(2-ethylhexoxycarbonyl)benzoic C16H1,04278 .34 91
acid
30.623 1.10 Bistrimethylsilyl N-acetvl elcosasphinga-4,11-dinine C34H14N0:5;:5i1; 49
/606.86
31.072 1.16 1.2-Benezenedicarboxylic acid/Phthalic acid CygH150,306.39 58
40.532 212 Mirex/Dodecachlorooctahvdro-1,3,4-metheno-2H- CygCly2/545.54 58
cvclobuta[cd]pentalene Dodecachloropentacvelodecane
Table 24. GC/MS analysis of HAI-3 compound.

RT Area% Compound Name Molecular Formula Quality
14.540 4.33 2.4-bis(1,1-dimethylethyl)phenol2 4-di-tert-butylphenol C,4H,,0/206.32 97
15.930 3.04 o-Copaene-8-ol C:H,,0/220.35 46
16.773 3.93 10.10-dimethyl-2.6-dimethylenebicyclo[7.2.0Jundecan-3-f-ol 74
17.977 1.77 Tetradecanoic acid Methvl myristate CysH3g04/242 39 a7
18.963 1.78 Cyclohexene/3-methyl-6-(1-methvlethenvl)cvclohexene C,H14136.23 70
20.934 9.20 Hexadecanoic acid/Methyl palmitate C7H;340,/270.45 98
21.163 5.54 1.2.3.5.6,8a-hexahydro-4,7-dimethyl-1-(1- Cy5H;4204.35 90

methylethylinaphthalene/(15-cis)}-naphthalene
21.525 | 25.07 1.2-Benzenedicarboxylic acid/butyl 2-methylpropyl ester C,,H,;4,0,/222.23 95
23320 264 9-Octadecenoic acid/(Z)-9-octadecenonic acid/Oleic acid C1gH1404,296 48 99
23.638 3.39 Octadecenoic acid/Stearic acid C15H350,/298.50 98
26.966 | 12.76 Hexanedioic acid/bis(2-ethylhexyl) ester/Adipol 2EH/Bisoflex DOA CysHs04426.67 91
28674 13.60 1,2-Benzenedicarboxylic acid/3-nitro-1,2-benzenedicarboxylic CgHsNOg211.12 91
acid/3-Nitrophthalic acid
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Table 25. GC/MS analysis of HAl-4 compound.

RT Area% Compound Name Molecular Formula Quality
14.539 1.08 2.4-bis(1,1-dimethylethyl)phenol2 4-di-tert-butylphenol C14H,,0/206.32 97
15.930 0.29 o-Copaen-8-ol CysH,,0/220.35 46
16.773 0.22 Caryophylla-4(12), 8(13)-dien-5-f-ol C,sH,40/220.35 74
17.977 0.26 Tetradecanoic acid/Methyl myristate Cy5H;302242 39 98
20.933 1.41 Tetradecanoic acid/Methyl palmitate C;H3404270.45 98
21.174 0.31 3-Cadinene/(+)-8-Cadinene Cy:H,4,/204.35 87
21514 0.24 Dibutvl phthalate/] 2-Benzenedicarboxvlic acid C¢H1,04278.34 a3
22477 0.25 Phthalic acid/methyl nonvl ester/1-O-methyl 2-O-nonvl benzene-1.2- CygH,60,5306.39 0

dicarboxylate
22718 0.19 4-Benzhydrylimidazole/4-Benzhydryl-1H-imidazole CgH4N2234.29 58
23.309 0.16 11-Octadecenoic acid/Methvl 11-Octadecenoic acid C15H150,/296 .48 29
23.638 1.50 Octadecenoic acidMethyl stearate CgH30,298 50 95
23988 0.10 Diisooctyl maleate/2-Butenedioic acid (Z)-Diisooctyl ester CH10420023 g7
24.952 1.41 (E)-2-Butenedioic acid/Bis(2-ethylhexyl) fumarate CyyH1504/340.49 64
26.145 0.21 KetoneTsopropylidenecveclopropyl methyl CgH,0/124.18 33
26.298 0.56 Ferruginol/Abieta-9(11),8(14),12-trien-12-ol/Ferruginol (Podocarpus) CygH1y0/286.45 94
27.130 0.23 Tetramethyl thiurammonosulfide/bis-(dimethvithiocarbamovl) sulfide CgH12N2S:/208.36 39
27.820 0.16 2 5-dimethyl-1H-indole CioH ) N/145.20 72
28.171 0.73 1,2-Benzenedicaroxvlic acid/bis{2-ethylhexvl) ester C14H450,/390.55 a1
28.838 | §7.20 1,2-Benzenedicaroxylic acid/2-ethylhexyl phthalate C14H3304/390.53 95
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<Change of SCORAD Index between baseline and after 4 weeks>
Control group Experimental Total
SCORAD Index (N=16) (gl\?glf% (N=33)
Mean+S.D Mean+S.D Mean+S.D
Baseline 27.1+12.2 29.2+146 28.2+13.3
After 4 weeks 19.19+115 20.51+£13.47 19.87+12.37
p—value 0.021 0.014 0.016
<Change of Total IgE>
Control group Experimental Total
Total T (N=16) i (N=33)
Mean+5.D Mean+5.D Mean+5.D
Baseline 370.87+£392.89 993.64+1235.1 628.26+955.48
After 4 weeks 409.15+454.71 1037.1£1217.6 723.1+958.72
<Change of Fosiniphil count>
Control group Experimental group Total
Eosinophil count (N=16) (N=17) (N=33)
Mean+S.D Mean+S.D Mean+S.D
Baseline 160.69+143.59 246.38+213.73 203.53+£184.32
After 4 weeks 153.81£125.9 203.25£163.08 178.53£145.5
p—value 0.051 0.023 0.038
3 7HGlobal assesment of efficacy)
384 &
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<Global assesment of efficacy>

average standard deviation
Total(N=33) 2909 0.805
AT (N=17) 2.875 0.619
5@ %
2= (N=16) 2.94 097
Total(N=33) 2909 0.804
AT (N=17) 2.875 0.719
AR
2= (N=16) 2.94 09
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7}. Clinical and Molecular allergy (2011)

Sohn et al. Clinical and Molecular Allergy 2011, 9:4
http://www.clinicalmolecularallergy.com/content/9/1/4

CLINICAL AND
MOLECULAR ALLERGY

CMA

RESEARCH Open Access

Anti-allergic and anti-inflammatory effects of
butanol extract from Arctium Lappa L

Eun-Hwa Sohn', Seon-A Jang', Haemi Joo?, Sulkyoung Park', Se-Chan Kang®, Chul-Hoon Lee*, Sun-Young Kim®"

Abstract

allergic or anti-inflammatory effects.

Background: Atopic dermatitis is a chronic, allergic inflammatory skin disease that is accompanied by markedly
increased levels of inflammatory cells, including eosinophils, mast cells, and T cells. Arctium lappa L. is a traditional
medicine in Asia. This study examined whether a butanol extract of A. lappa (ALBE) had previously unreported anti-

Methods: This study examined the effect of ALBE on the release of B-hexosaminidase in antigen-stimulated-RBL-
2H3 cells. We also evaluated the ConA-induced expression of IL-4, IL-5, mitogen-activated protein kinases (MAPKs),
and nudlear factor (NF)-xB using RT-PCR, Western blotting, and ELISA in mouse splenocytes after ALBE treatment.

Results: We observed significant inhibition of B-hexosaminidase release in RBL-2H3 cells and suppressed mRNA
expression and protein secretion of IL-4 and IL-5 induced by ConA-treated primary murine splenocytes after ALBE
treatment. Additionally, ALBE (100 pg/mL) suppressed not only the transcriptional activation of NF-xB, but also the
phosphorylation of MAPKs in ConA-treated primary splenocytes.

Conclusions: These results suggest that ALBE inhibits the expression of IL-4 and IL-5 by downregulating MAPKs
and NF-xB activation in ConA-treated splenocytes and supports the hypothesis that ALBE may have beneficial
effects in the treatment of allergic diseases, including atopic dermatitis.

Background

Atopic dermatitis is a chronic, allergic inflammatory skin
disorder characterized by pruritic chronic eczema, ele-
vated serum IgE levels, and massive cellular infiltrates,
including eosinophils, mast cells, and lymphocytes [1,2].
Because mast cells play essential roles in provoking the
pathogenesis of allergic reactions via the degranulation
process, measuring the degree of degranulation reflects
the level of mast cell activation. p-Hexosaminidase
released by these cells during this process has been
reported to be a suitable marker for determining the
degree of degranulation [3]. After an allergen triggers the
allergic reactions, allergic mediators, including histamine,
cytokines, and arachidonic acid derivatives, provoke
acute and chronic allergic inflammation responses [4,5].
Various cells invelved in the allergic reaction infiltrate
the lesion. Among these, T helper 2 (Th2) cells are the
most important cell type involved in atopic dermatitis
+ C_or'l:esbondezge;r r{elIZOS(r_i}haﬁJil.nct - -
*Department of Pediatrics, College of Medicine, Hanyang University, Seoul,

133-792, Korea
Full list of auther information is available at the end of the article

( ) BioMed Central

development. Th2 cells release cytokines, such as IL-4,
IL-5, and IL-13, in allergic inflammation and atopic der-
matitis. The cytokines released by Th2 cells lead to the
proliferation and activation of both mast cells and eosi-
nophils in atopic and allergic skin inflammation, conse-
quently leading to pruritus and impaired skin barrier
function [6]. In particular, IL-4 contributes to the expan-
sion of the Th2 cell subset from naive T cells and the iso-
type switching of B cells to produce IgE against specific
environmental allergens [7]. Cytokines, such as IL-4 and
IL-5, are representative markers of the allergic reaction,
based on their roles against allergens,

Arctium lappa L. is a popular edible vegetable cultivated
in many countries. The roots are widely used in food,
whereas the seeds are used in traditional medicine as
diuretic, antipyretic, or detoxifying agents [8]. There are
reports that A. lappa has anti-inflammatory [9], free radi-
cal scavenging [10], and antioxidant [11] activities, and
that components [12] also have desmutagenic [13] and
hepatoprotective [14] effects. Although A. lappa and its
components have these biological activities, no reported
study has evaluated the anti-allergic or anti-inflammatory

© 2011 Sohn et al; licensee BioMed Central Ltd. This is an Open Access article disuibuted under the terms of the Creative Commons
Autribution License (hitp:#/creativecommons. org/licenses/by/2.0), which permits unrestricted use, distribution, and repreduction in
any medium, provided the original work is properly cited.
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Anti-inflammatory effects by Arctium lappa L. root extracts
through the regulation of ICAM-1 and Nitric Oxide
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L. on Anti-allergic Inflammation

KANG Nam-Sung, KANG Se-Chan', JOO Haemi, JUNG Da Hye,
SOHN Eun-Hwa®*

College of Pharmacy, Sungkyunkwan University, Korea. 'Depart-
ment of Natural Medicine Resources, Semyung  University,
Korea. Department of Herbal Medicine Resource, Kangwon
National University, Korea.

*Corresponding author: ehson@kangwon.ac.kr

Atopic dermatitis(AD) is characterized by a allergic and chronic
inflammatory skin disease, which is accompanied by marked
increases of inflammatory cells including mast cells and T cells.
Arctium lappa L. has been used as a traditional medicine in Korea
and it has known to have antioxidant, anti-diuretic, antipyretic, anti-
inflammatory or detoxifying activities. In this study, we investigated
the effects of Arctium lappa butanol extract (ALBE) on IgE-
mediated allergic response in rat mast RBL-2H3 cells and expression
of IL-4, IL-5 in splenocytes induced by ConA and its mechanisms.
ALBE markedly inhibited B-hexosaminidase release from RBL-2H3
cells and suppressed the expressions of mRNA and production of IL-
4 and IL-5 induced by ConA-treated splenocytes from mice.
Moreover, the ALBE (100ug/ml) has suppressive effects on NF-kB
and phosphorylation of p38 MAPK in ConA-treated splenocytes.
These results strongly support that ALBE may be beneficial for the
treatment of allergic diseases, including AD. This study was
supported by Technology Development Program for Agriculture and
Forestry, Ministry for Food, Agriculture, Forestry and Fisheries,
Korea.
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4453 (Objectives) ) ) .
Mast cell plays a crucial role in the development of allergic diseases arid

inflammatory processes such as asthma, mastocytosis, inflammatory arthritls and

disease. B-H inidase is stored in the secretory granules of mast
cells and released when activated mast cell is degranulated. The degranulation of
RBL-2H3 cell rat basophil cell line by antigen can be monitored by the release of B
-hexosaminidase. Therefore, we carried out in vifro assay for A lappa extrac.n.s ?nd
inhibition of systemic anaphylaxis and passive cutaneous anaphylaxis (PCA) by in vivo.

ME R w5l (Materials and Methods)
O d¥AR .
The A. lappa was purchased from HMAX Co, Ltd (Jecheon, Korea) and RBL-2H3
cell line was purchased from American Type Culture Colletion (ATCC, USAML
o Aguhd
The A. lappa was extracted with 30%, 70% and 95% EtOH and the extract afl3q°/6
EtOH was selected because of their the most highest inhibitory degranulation activity.
The A. lappa was extracted with 30% EtOH and fractionated by polarity in sequence
of n-hexane, CH:Clz, EtOAc, n-butanol and water. The male JCR mice and SD rats
were used for systemic anaphylaxis and PCA studies.

AHE 3 (Results) ) )
As a result, A lappa extract from 30% EtOH and a-butanol fractions showed high

degree of inhibitory degranulation. Also the extract inhibited allergic reactions in
systemic anaphylaxis and PCA studies. In conclusion, this study suggest that A
lappa extract have an anit-allergic activities such as inhobitory of degranulation and
mnaphylaxis. These activities might offer a possibility of development on A. lappa as
an anti-atopic drug. B

FAA A A ;A E E-mail ¢ sckang@semyungackr Tel : 010-8950-1273
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