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ABSTRACT

Objectives : This study was evaluated to elucidate the inhibitory potential of Imyosan (IMS) and its
components, Phellodendri Cortex (PC: Phellodendron amurense Rupr., Hwangbaek in Korean) and
Atractylodis Rhizoma (AR; Atratylodes lancea D.C., Changchool in Korean), on human aortic smooth
muscle cells (HASMC) migration and production of matrix metalloproteinase (MMP)-2 and MMP-9 by
TNF-a treatment.

Methods : Cytotoxic activity of IMS and its components on HASMC was using 5-(3-caroboxy
meth-oxyphenyl)-2H-tetra-zolium inner salt (MTS) assay. Effect of IMS, PC and AR on TNF-a-induced
HASMC migration underside of matrigel filter was stained with hematoxylin—eosin. And total number of
cells that migrated to the underside of the filter was counted. MMP-2 and MMP-9 activity was
evaluated by gelatin zymography assay.

Results : The matrigel migration assay showed that IMS effectively inhibited the TNF-a-induced
migration of HASMC. Moreover, IMS significantly inhibited MMP-9 activity. Our present study
demonstrates that IMS and its components inhibit TNF-a-induced HASMC migration and MMP-9 activity.
The inhibitory effect of IMS extract is more potent than that of its component herb extracts.

Conclusions : These results provide evidence that IMS has multiple effects in the inhibition of HASMC
migration and may offer a therapeutic approach to block HASMC migration.

Key words : Imyosan (IMS), Phellodendri Cortex (PC), Atractylodis Rhizoma (AR), migration, matrix
metalloproteinase (MMP)
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Table 1. Composition and contents of Imyosan (IMS)

Aok AHE-E(g)
gy Phellodendri Cortex(PC) 250
& Atractylodis Rhizoma(AR) 250
% 500
& 15.2%

2) Aok

AE wjekl Smooth Muscle Cell Medium
(SMCM), SMC growth supplement= ScienCellA}
(Sandiego, USA)A Y3t 23] ALEE A
¢} = sodium dodesyl sulfate (SDS), acrylamide,
bisE Bio-Rad*HCA, USA)elA FU&k% 3L, gelatin
£ Sigma (CA, USA)°lA, traswell> CorningAt
(CA, USA)oA Yttt Aqueous One Solution
Cell Priliferation Assay (MTS) kit= Promegar}
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Fig. 1. Effect of IMS, PC and AR on the cell viabiity of
HASMC

HASMC was treated with various concentrations (0, 100, 300, 500, 700
ug/ml) of IMS, PC and AR for 24 hr. Cell viability was measured by
MTS assay as described in Materials and Methods. Data were chosen
from three independent triplicate experiments.
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Fig. 2. Effect of IMS, PC and AR on TNF-a-induced migration
in HASMC

HASMC was incubated with TNF-a alone (100 ng/ml) or 100 pg/ml of
IMS, PC and AR for 1 hr and then treated with TNF-a for 24 hr.
After 24 hr, the cells were collected and added to upper chamber.
TNF-a-treated conditioned medium was collected and added to lower
chamber. After 24 hr incubation, underside of matrigel filter was stained
with hematoxylin and eosin. And total number of cells that migrated to
the underside of the filter was counted. The values obtained were
calculated by averaging the total number of cells from three
independent triplicate experiments. Data are represented as means+SEM.
Significantly different from control (#) or TNF-a alone (*) ; * @ P <
0.05 ; ##, = 0 P < 0001 T, TNF-a.
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Fig. 3. Effect of IMS, PC and AR on MMP-9 activity in HASMC

HASMC was incubated with TNF-a alone (100 ng/ml) or 100 pg/ml of IMS, PC, AR and EGCG (MMP inhibitor) for 1 hr and then treated with TNF-
a for 24 hr. Gelatin zymography was performed with the medium. Inhibitory effects of IMS, PC and AR on MMP-9 activity was estimated in
comparison with established MMP inhibitor, EGCG. The densitometric intensity of zymography bands was eatimated as described in Materials and
Methods.

fold of control

fold of cortrol

TNF-o (100 ng/ml)
TNF-o (100 ng/ml)

0 (1] IMS PC AR 0 s PC AR EGCG

_» Pro-MMP-2 _» Pro-MMP-2
— MDMP-2 — MMP-2

15

18

10

L nllno i

Fig. 4. Effect of IMS, PC and AR on MMP-2 activity in HASMC

HASMC was incubated with TNF-a alone (100 ng/ml) or 100 pg/ml of IMS, PC, AR and EGCG (MMP inhibitor) for 1 hr and then treated with TNF-
a for 24 hr. Gelatin zymography was performed with the medium. Inhibitory effect of IMS, PC and AR on MMP-2 activity was estimated in
comparison with established MMP inhibitor, EGCG. The densitometric intensity of zymography bands was eatimated as described in Materials and
Methods.
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