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Abstract - Cynanchum wilfordii Radix (CWR), Arctium lappa L (ALL), and Dioscorea opposite (DO) have been known to
improve blood lipid profile, blood pressure, and inflammation. To find the optimal combination ratio of CWR, ALL, and
DO in terms of vascular health improvement, we compared the effects of various combinations on gene expression of
Vascular cell adhesion protein 1 (VCAM-1) in human aortic smooth muscle cells (HASMC). VCAM-1 mediates
endothelial leukocyte adhesion and is upregulated in atherosclerosis. Cells was stimulated by TNF-a (10 ng/ml, 2h) and
treated with various combinations for 24 h. A combination (CADMS5, CWR:ALL:DO = 2:1:1) showed the strongest
suppression of VCAM-1 so that CADMS5 was chosen for further experiments. We performed cell viability test with CADMS5
(0,3.125, 12.5, 25, 50, and 100 wg/ml) and no cytotoxicity was found. We also investigated the effect of CADMS on protein
expression of VCAM-1, ICAM-1, Nrf-2, and HO-1 using western blotting. We found that CADMS5 diminished the
expression of VCAM-1 and increased the expression of Nrf-2 and HO-1. Therefore, we concluded that CADMS
(CWR:ALL:DO = 2:1:1) effectively improves vascular health by regulating the expression of VCAM-1.
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Table 1. Code names of different combination ratio
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Table 2. The primer sequences used for real-time PCR

Gene name Primer sequences

5-ATGACATGCTTGAGCCAGG-3" (F)
5'-GTCTCTCCTTCTTTGACACT-3" (R)

5'-CCTGGCACCCAGCACAAT-3' (F)
5-GCCGATCCACACACGGAGTACT-3' (R)
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Fig. 1. Effects of different ratio mixture of Cynanchum wilfordii
Radlix, Arctium lappa L., and Dioscorea opposita on mRNA
level of Vascular cell adhesion protein 1(VCAM-1). Human
arterial smooth muscle cells(HASMC) were treated with TNF-
a for 2 hours then treated with samples (32 g/ml) for 12h.
*p<0.05 or ***p<0.001 compared with control (n=3). Values

are means+ SEM.
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Fig. 2. Effects of combination extracts (CADMS) of Cynanchum
wilfordii Radix, Arctium lappa L., and Dioscorea opposita on
cell viability of human arterial smooth muscle cells(HASMC).
Cells were treated with CADMS (0, 3.125, 6.25, 12.5, 25, 50,
and 100 pg/ml) for 24 h. No significant difference between
groups was found (n=3). Values are means+ SEM.
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Fig. 3. Effects of combination extracts (CADMYS) of Cynanchum wilfordii Radix, Arctium lappa L., and Dioscorea opposita on
protein levels of VCAM-1, ICAM-1, Nrf-2, and HO-1. Human arterial smooth muscle cells (HASMC) were stimulated with 10 ng/ml
of TNF-a for 2 h, followed by sample treatments for 12 h. Protein levels were determined with Western blot (A) and densitometric
analyses ((B) VCAM-1; (C) ICAM-1; (D) Nrf-2; and (E) HO-1). Each value represents the means + SEM of three independent
experiments (*significantly different from control, # significantly different from TNF-a treated group).
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