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Fig. 2. Inhibitory effects of Arctium lappa Linne (AL) on com-
pound 48/80 (C48/80)-induced mast cells degranulation.
Rat peritoneal mast cells (RPMC, 2 x 10° cells/0.2 mL)
were treated with 0.025 mL of HEPES-Tyrode, AL (final
concentration; 0.1, 1 or 10 mg/mL), C48/80 (final con-
centration; 0.5 pg/mL) or AL +C48/80 at 37°C for 30
minutes. The number of RPMC were counted by inverted
microscopy (% 1,000) in 10 fields. Mast cell degranula-
tion (%) was calculated by the following formula: (num-
ber of degranulated or norma mast cellg/total number of
mast cells) x 100. Data represent mean (n=6).
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Fig. 3. Inhibitory effects of Arctium lappa Linne (AL) on com-
pound 48/80 (C48/80)-induced histamine release from
rat peritoneal mast cells(RPMC). RPMC (2 x 10° cells/0.2
mL) were treated with 0.025 mL of HEPES-Tyrode, AL
(fina concentration; 0.1, 1 or 10 mg/mL), C48/80 (final
concentration; 0.5 pg/mL) or AL +C48/80 at 37°C for 30
minutes. Histamine release (%) was calculated by the fol-
lowing formula: (experimental histamine release/total his-
tamine release) x 100. Data are represented as the mean+
SEM (n=6). ** : P<0.01, *** : P<0.001
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Fig. 4. Effects of Arctium lappa Linne (AL) on the compound
48/80 (C48/80)-induced decrease of adenosine 3', 5'-
cyclic monophosphate (CAMP) levelsin the rat peritoneal
mast cells (RPMC). RPMC (2 x 10° cells/0.2 mL) were
treated with 0.025 mL of HEPES-Tyrode, AL (final
concentration; 0.1, 1 or 10 mg/mL), C48/80 (final con-
centration; 0.5 ug/mL) or AL+ C48/80 at 37°C for 30
minutes. The conentration of CAMP (pmole) was mea-
sured as described in Materials and Methods. Data are
represented as the mean+ SEM (n=6). ** : P<0.01
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Fig. 5. Inhibitory effect of Arctium lappa Linne (AL) on the
compound 48/80 (C48/80)-induced cutaneous reaction.
The skin of Sprague-Dawley rats was injected intrader-
maly with 50 uL of phosphate burffered saline (PBS), AL
(0.1, 1 or 10mg/mL), C48/80 (5 ug/mL) or AL -+ C48/80.
Twenty minutes after intradermal injection, 0.5% Evans
blue solution was injected viatail vein. The concentration
of Evan’s blue (1g/g) was measured as described in Mate-
rials and Methods. Data are represented as the mean+
SEM (n=6). ** : P<0.01, *** : P<0.001

compound 48/808-8-&- Foi3t ¢ AFEE = Evan's
blue?] =+ Z+7+ 17.3+1.3,14.8+0.1, 11.7+1.3
Hg/ge =z $Hkal &8-S T3k £ compound
48/80% %43t 7% compound 48/80 TH& Foi3t
A% Bo "dAE dRFAA ol JAFH A (Fig.
5).
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AgzAe] ] Fx=o] e vivE:s 1
A=xA 141 3] 2~El%] (Petersen 5 1996), 3l )21, 4|
2% g sp5is)as (Casfied 5 1980, Galli 5

1993, Nilsson & 1999) So] =3t% ujwAd Z &n)

AL FH3tr sler, g W 7 o=
stimulus — secretion coupling?] A3=gl mdl=a o
£5o] gfom FToll= vivkEY HFHEE] oA}

R 2 Qlste] AsE Hgd =T ARE
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A A2 4 v okEe
o) 24e] B3 gleh
olggt nimtMZe] &g S FAATIE
23 gecle=z= 4, IgE A, IgE £8-Ao o
gt 314, IgE dimer, Con A, polyamine, compound
48/80, topical antibiotics polymyxin B, polylysine
polypeptides, alpha— chymotrpsin, porcine pancreatic
phospholipase A, 58] #4529 A= 2 C&' cou-
pled stimulation secretion 7]Ael] 2]sle] Hu|FH=
73-$-(Ischizaka 5 1980, 7}73 = % 1993), cyclic
nucleotide levelel] 2]3t #wu], protein kinase] &4
3}el] w2 phosphorylation Z7} (Richard 5 1999),
HIRHA 0] M Z2ZA]] A-n|A A fe} F2hn) A4
AT 58 WA A (A3 5 1999)
%ol ek ol=d viRZ 35S dodlx o
Y A= RS AMzytez HE Az to
= Ca e FIR oA gk Zle] A
Cette] F& Z7MA17IM, S7H8 Al Cao] A=
Wy Ce&' binding proteingl calmodulinz} 7 3§s}e]
Ca" - camodulin A2 3AsA H1 o|7le]
M ZJ] myosin light chain kinasegS 84 3} A| 71} 1
Azt Mz 24 Z AEY o] el Heddh= A
233w AR BAd3tE ] wRtH 2] HEE
A z=t 7h7ke| 2 oA A AR or M=zt §3
<+ dog|A Hozx niEz ©ag e
Bl fEldake] dojuiA Hokx A=z (William
1989). ojg|st &g QA rhdl Al=EW cyclic
nucleotide 4~==2] WHEol] 2J8t Eu|7]H ol 2lg3l=
ez cAMP2} cGMP7} glth. cAMPE= v|qkAM| =
= $84¢] B-adrenergic agonist, PGE2, 3]~}
RlEe] Z3tste] adenylate cyclases L4J3HA1717
1} Al=zv] cAMP-dependent phosphodiesterase2] =}
45 Aoz AZW cAMP & F7HAA )
A ze] 2 9 s 2l felE AR (7
77 5 1993). cGMP: H|RRZ =W 484
cholinergic agonistE-o] Z3tsle] guanylate cyclase
E A Az cGMP k& Z7HAZ o=
vvtA 2 ek F S| 2wl fElE doiot(Lee
o

Wbt

°{N

= AT A9 o A ] @
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f=3}= <¢lx}= = compound 48/802 A}&-
s} =1)], compound 48/80-2 =291 &) = (formalde-
hyde)ell ¢]s}le] cross linkedsl phenethylamine2]
mixed polymer2 v]2kA| 29 8o 2H8-5}o]
Azele] Zgs AzHz fdrlezn Alzd
Aol s F7HA uRAze] Bty 9
3| 2ell fEE AHsA dogH, Az cAMP
- phosphodiesterase®] =} & A|ste] A £
CAMP & ZA2AIZYx d8ze (A7 5

1993, 1994). 2 A F-o|A] compound 48/80-2- A )]
29 ZAEHYdE SVMA, 3F B vEEE
g3 Al7|a, S-S fElAH e, HEd

]
CAMP & Zhax A2 Fei5 com-
pound 48/80-> x|t & dogt o=
FoJ¥l compound 48/800] ZAgrzAWe] nITbH|=E

B 9ty A SaEhe vET B BYAA
5% AZ oz FeAZosA olE] 79 =

AL g3 FH4S A dTRE Foq=
Evan'sblue §o] J% vtog ~nf 1ol 23
g2 ubge do7l Ao A7tE.

ubd, BiRkA 2] vl B GelE Algdele FE
B9 87142 vRHZHze] ZEads A
AV = viAE AgHgseRy Azd
el Zafels dAEte, A2 A52Ee] oF
A F oz v 22 0E S| 2El] fEE o
Az Zloletar dEizleh(7h7d 5 1993, 1994).
olgigt 2Hg-& zZhe EA T Az
WAL w3}

|

2x] 7(,]— =]

A=A
A AzHze] Zaids JAe=
1993, 253 %5 1999), B]9kA| Z=}
Aprate] Alzvize] Zaads o
1993, A3 =
cromoglycate®} protease 24| A (Sieghart
73737 5 1993), 123 AlZ=FAA | 288
A (2 % 1987) 5o Sl

g 2 Aol ARSSE WA ghellA] 2
B AWY FEE Bolix AL SE2EE
7ML glel 772 <lg i, 71313 vl
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7} 9l= ez Id3lx qlol Morita 5 (1984)2
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oFz]2lgof| 3t By gluh
2 A3 Az, =3 FdnAelA] compound 48/80
of &3 wuk x| &3y A ME:Ete] Eaf

Az gtoze && Fo &
Aol slslov, At FEES A Fozy
compound 48/80¢]] 2|3t B]gA 22| eg]e 34
3 A= = %7 ulEA xe)
Z =23 A3}, compound 48/809|
Rl gl gel Ak 25T 23
H9es BRY 5 A ol
pound 48/80¢] t}oA] AR o7 M Zute] 840
AR w2 vlFe) SRt FEEe] v
Fuko] compound 48/800] 2H8-3l= 840 AA
A A (competitive inhibition)2}4-& & Aoz A
ZHL, o= o] gAlel gt AEd A3t
WAwojof & Zloz A7tEld.

w3k uxte] wiRz gy gl sael &
2] AA=go] flellA 7]t vt sl oA 71A
Zoll CAMP 7| Ae|| Feddls A delrr] $3 A
FellA] compound 48/80> RIEHA| Z bA] Ftel] o]
e Al ZW CAMP k& ZHAAZAS. 2Ev $HRp

FZEE5 A3t compound 48/80& 2| 7
Sl = AEW cAMP ¢fo] S7H=E S =3 A}

FEES Iz D50z ML W= ¢
s BRI ZY cAMP ofg A3 FMAIFH.
Compound 48/80¢)] )3+ cAMP 4=3¢] 7}47) $n)
2L Ao oJste] AAFA AAHE Aoz w|
Fo] Ho} $ukx} x| 7} Al =EW secondary messen-
gergdl cAMP =FE 2Adle] HubMz A 3E
AAsHE Aoz Az

wgk AN Aol $-HA= compound
48/80¢] 2|3t I RIS AA3] AA|sdEH, o
B SR FEEe] ) vudze] g3F] 2 3]
2l f2lE AAIEE AR nRe] AIE &
g5 AL R 25 A SIAA Fell Feoid
compound 48/80¢] 3 ¢ TS AA s}k



— Suxtel HlEHME B8 ofH —

Evan'sblues] d3 vteze] §5& WAFo=H
Aze] s wbge] E3e AT Aoz A
ZHeeh. aeyg e zkA] Aleld

pound 48/80%} -2} vkl £E Al 23 A=
AL 2] 74A] MEEe] ojudt gL F= A
of Hak = mwak A eleln
A 937 flsixe o] el A
=ojof & Aoz Y.

ol e APAAELE AL AlE] cAMPY
& Z7RI7IE v E obgs 7S BEke] W)
SAE SR 8 s aEl fele Ao
A oAM= compound 48/80¢] 2]t ¥]3ul--&
A gt Als ok =3 viwAIE g s} gl
A Ake] et 2hg71de dehd7] flske
Tl Ag st AEeAst A ds
A77F W= olop st Ak oAl 71 el Al
z=te] 84 3l phospholipid systeme]] =85}
A Azt == Az i HgsheA,
Aas2 3 AzsAAe ek Ao H3 1
o AlRgeln AU w2 A7t S ok
Aoz A7

& &8l

5, L3, oAt AerE AF 57 W)Y
A z2] #]2~ebl §2]¢} Caclium uptakeel] w]X|&= ok,
gh o3 313] %) 15: 91-99, 1933.
2, A3, 293, A5, o] A AW E : Compound

CAMPo] m]A|& Abuls]e] o7 &3} B BRM o4
4:111-122, 1994.

Allar A B34, 74 QE3A) pp. 125, 1979.
A=, AR, 53], £33, o]FAh A1414 : Compound

181, 1992.
A 53], of 2, o] FA4 1 Sperminee] 2¥
A ze] s 2~ebl {29} cAMP, cGM

T =
3
Ay
29
off
2
g

= Ao &) g e)3]#] 18 : 353-365. 1996.
%3], o] %<, o] ¥4t : AP =] 9] colchicine f-= WA E
A3} AA) &3}, o shalrsls) ] 32 735-747. 1999.
Caufield JP, Lewis RA, Hein R, Austen KF : Secretion in
dissociated human pulmonary mast cells. Evidence for

2

solubilization of granule contents before discharge. J Cell
Biol 85: 29-37, 1980.

Chang L, Kious T, Yogancioglu M, Keller D, Pfeiffer J:
Cytoskeleton of living, unstained cells imaged by scanning
force microscooy. Biophys J 64 : 1282-1293, 1993.

Ehrlich P : Beitrage zur kenntnis der Anilinfarbunger und
ihrer Verwendung in dermikroskopischen Technik. Arch
Mikrosk Anast 13 : 263-277, 1877.

Galli SJ: New concepts about the mast cell . N Engl J Med
28 : 257-265, 1993.

Hachisuka H, Kusuhara M, Higuchi M, Okubo K, Sasaiy Y :
Purification of rat cutaneous mast cells with percoll density
centrifugation. Arch Dermatol Res 280 : 358—-362, 1988.

Harvima RJ, Harvima IT, Fraki JE : Optimization of hista-
mine radiolenzymatic assay with purified histamine N-
methyltransferase. Clinica Chimica Acta 171 : 247-256,
1988.

Holmegaard SN : Measurement of CAMP in clinica investi-
gations. Acta Endocrinologica 101 : 1-46, 1982.

Ischizaka T, Hirata F, Ishizaka K, Axelrode J: Stimulation of
phospholipid methylation, Ca?™ influx and histamine rele-
ase by bridging of IgE receptors on rat mast cells. Proc
Natl Acad Sci USA 77 : 1903-1996, 1980.

Lee MS, Ryu TG, Cha OH, Kang KJ, Lee LY : Inhibitory
Effect of Polysaccharide Fraction from Cortex Mori on
Compound 48/80-induced Mast cell Activation. Korean J
Immuno 21 : 35-45, 1999.

Lin SC, Chung TC, Lin CC, Ueng TH, Lin YH, Lin SY,
Wang LY : Hepatoprotective effects of Arctium lappa on
carbon tetrachloride- and acetaminophen-induced liver
damage. Am J Chinese Med 28 : 163, 2000.

MoritaK, Kada T, Namiki M : A desmutagenic factor isolated
from burdock (Arctium lappa Linne). Mutat Res 129 : 25—
31, 1984.

Nilsson G, Costa JJ, Metcalfe DD : Mast cell and basophil,
3th ed. Lippincott Williams & Willkins philadelphia pp.
97-117, 1999.

Petersen LJ, Mosbech H, Skov P : Allergen-induced hista-
mine release in intact human skin in vivo assessed by skin



— zed oy

microdialysis technique : characterization of factors influ-
encing histamine releasability. J Allergy Clin Immunol 97 :
672-683, 1996.

Richard AG, Thomas JK, Barbara : Kuby Immunology 4th
ed. Freeman. pp. 401-404, 1999.

Roitt I, Brostoff J, Male D : Immunology, Gower medical
publishing. 6th ed. Mosby, pp. 323-343, 2001.

Sieghart W, Theorides TC, Greengard P, Douglas WW :
Phosphorylation of a single mast cell protein in response to
drug that inhibit secretion. Biochem Pharmac 30 : 2737-
2742, 1981.

Tasaka K, Mio M, lzushi K, Aoki | : Role of the cytoskele-

A

23], S&8S —

tons on Ca?" release from the intracellular Ca2" store of
rat peritoneal mast cell. Skin pharmacol 4 : 43-52, 1991.

Theoharides TC, Sieghart W, Greengard P, Douglas WW :
Antiallergic drug cromolyn may inhibit histamine secretion
by regulating phosphorylation of a mast cell protein. Sci-
ence 207 : 80-82, 1980.

William FG : Review of medical physiology, 14th ed. pp.
30-31, 1989.

Yoshii N, Mio M Akagi M, Tassaka K : Role of endoplasmic
reticulum, an intracellular Ca®" store in histamine release
from rat peritoneal mast cell. Immunopharmacol 21 : 13-
24,1991.

Legendsfor Figures

Fig. 1. Inverted light micrographs of rat peritoneal mast cells (RPMC) in HEPES-Tyrode buffered solution.
A : The normal RPMC (arrows) in HEPES-Tyrode buffered solution show clear, smooth outline, spheroidal shape and central
located nucleus, and contain many refractive granulesin their cytoplasm. x 1,000.
B, C, D : The RPMC (arrows) observed within 10 minutes after the addition of Arctium lappa Linne solution (B; 100 mg/mL, C;
10mg/mL, D; 1 mg/mL) show similar findings as seen in figure A. x 1,000.
E : The RPMC (arrows) observed within 5 minutes after the additon of compound 48/80 show swelling, severe irregular and
disrupted boundary and beside the granules, vacuoles are present, which are interpreted as degranul ation of mast cell. x 1,000.
F, G : The RPMC (arrows) pretreated with Arctium lappa Linne solution (F; 100 mg/mL, G ; 10 mg/mL) observed within 10
minutes after the addition of compound 48/80, show similar findings as seen in figure B and C. x 1,000.
H : The RPMC (arrows) pretreated with Arctium lappa Linne solution (H; 1 mg/mL) observed within 10 minutes after the addi-
tion of compound 48/80, show similar findings as seenin figure E. x 1,000.
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Abstract

Inhibitory Effect of Arctium lappa Linne on Compound 48/80-induced
Mast Cell Activation and Vascular Per meability

Eun-Kyoung Kim, Guang-Zhao Li, Ok-Hee Chai, Chang-Ho Song

Department of Anatomy and Research Center for Allergic Immune Disease,
Chonbuk National University Medical School

Arctium lappa Linne (AL) has been widely cultivated for a long time as a popular vegetable. The fruit of AL has
been used as an antiphlogistic and expectorant in herbal medicine, the crude drug is known as “burdock” in korea. In
pharmaceutical field, afew papers recently reported the antiinflammatory, antiviral, and anticancer effects of this extract.
However, the antialergic effect of AL is unknown. The purpose of this study is to investigate the inhibitory effect of
AL on compound 48/80-induced mast cell activation. For this, the effects of AL on the degranulation, the histamine
release, and the change of the intracellular cAMP (cyclic adenosine-3', 5 monophosphate) levels of rat peritoneal mast
cells(RPMC) and the influences of AL on the compound 48/80-induced cutaneous reaction were studied. The results
were as follows; 1) the compound 48/80-induced mast cell degranulation and histamine release of RPMC was signifi-
cantly inhibited by pretreatment with AL, 2) the compound 48/80 decreased the cCAMP levels of RPMC, but the com-
pound 48/80-induced the cAMP levels of RPMC were significantly increased by pretreatment with AL, 4) AL signifi-
cantly inhibited compound 48/80-induced vascular permeability of cutaneous tissue. From the above results, it is sug-
gested that AL contains some substances which inhibit the compound 48/80-induced vascular permeability and mast
cell activation.
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