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Anti-inflammatory Effects by Arctium lappa L. Root Extracts through
the Regulation of ICAM-1 and Nitric Oxide

Ye-Jin Kim, Se-Chan Kangl, Seung Namkoongz, Myoung-Gun Choung and Eun-Hwa Sohn™

Department of Herbal Medicine Resource, Kangwon National University, Samcheok 245-907, Korea
'Department of Natural Medicine Resources, Semyung University, Jecheon 309-711, Korea
2Depar‘[men‘[ of Physical Therapy, Kangwon National University, Samcheok 245-907, Korea

Abstract - Atopic dermatitis is a chronic, allergic inflammatory skin disease that is accompanied by pruritic chronic eczema
and markedly increased levels of inflammatory cells in endothelial cells. Arctium lappa L. is a popular edible vegetable
cultivated in Asia. This study examined the effect of butanol extracts 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-iNOS production in
dose-dependant manners and ALBE at 100 ug/mL suppressed the expression of ICAM-1 in TNF-a-induced A549 cells. In
addition, the treatment of ALBE for 48 hrs increased the proliferation of HaCaT keratinocytes. These results support that
ALBE has an anti-inflammatory effects for the treatment of atopic dermatitis.

Key words - Arctium lappa, ICAM-1, iNOS, NO, TNF-a
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Fig. 1. The effect of ALBE (4. /appa butanolic extract) on
ICAM-1 expression in TNF-a-treated A549 epithelial cells.
Cells were treated with ALBE in the absence or presence
of TNF-a (10 ng/mL) for 24 h. Total mRNA was extracted
and subjected to RT-PCR analysis for ICAM-1 and [3-actin.
The data represents the mean + S.EM. of triplicate experiments.
Densitometric analysis of the immunoreactive bands. The
control value was set as 1 and presented as a bar graph.
Similar observations were obtained in two other experiments.
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Fig. 2. The effect of ALBE on the production of NO by
A549 cells in the presense of TNF-a. Cells were treated
with various doses of ALBE in the presense of TNF-a (10
ng/mL) for 24 hrs. The 24 hrs-conditioned media were
collected for NO, assay. The results are mean = S.E.M of
quintuplicates from a representative experiment (#p<0.05;
significantly different from the control, **p<0.01; significantly
different from the TNF-a-treated group).

ALBE (pg/ml)
TNF-a (10ng/ml)

iNOS

B-actin

Il

B o
54
c
s 4
2
T
-
7]
[}
g 5 T T
14 -
0 T T T
ALBE (pg/ml) - - 1 10 100
TNF-a (10 hg'm1) - + + + +

Fig. 3. The effect of ALBE on iNOS expression in TNF-a
-treated A549 epithelial cells. Cells were treated with ALBE
in the absence or presence of TNF-a (10 ng/mL) for 24 h.
Total protein was extracted and subjected to Western blot
anaysis for iNOS expression in protein level. Densitometric
analysis of the immunoreactive bands. The control value
was set as 1 and presented as a bar graph. Similar observations
were obtained in two other experiments.
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Fig. 4. The effects of ALBE on proliferation of keratinocyte.
HaCaT cells were treated with ALBE for 48 and 72 hrs.
The proliferation of keratinocytes (HaCaT) was assessed by
MIT assay. Cell density was measured at 540 nm. The results
are mean + S.E.M of quintuplicates from a representative
experiment (#p<0.05; significantly different from the control
and **p<0.01; significantly different from the control groups
in 48 hrs and 72 hrs respectively).
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