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Anti-inflammatory effect of Salviae Miltiorrhizae Radix
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ABSTRACT

Objective : Salvia miltiorrhiza Bunge (Labiatae) (SM), an eminent herbal plant, has been widely used in
traditional Chinese medicine for the treatment of vascular diseases such as hypertension. The aim of
this study was to determine whether SM inhibits production of nitrite, an index of NO, and
proinflammatory cytokines in lipopolysaccharide (LPS)-treated RAW 264.7 macrophages. And this study
investigated whether or not SM could reduce tumor necrosis factor-a (TNF-a)-induced inflammatory
response in human vascular aortic smooth muscle cells (HASMC) and umbilical vein endothelial cells
(HUVEC).

Methods : Cytotoxic activity of SM on RAW 264.7 cells was using 5-(3-caroboxymeth-oxy
phenyl)-2H-tetra-zolium inner salt (MTS) assay. We measured the NO production using Griess Reagent
System. Production of Proliflammatory cytokines was measured by  Enzyme-Linked Immunosorbent
Assay (ELISA).

Results : Our results indicated that SM significantly inhibited the LPS-induced NO production
accompanied by an attenuation of tumor necrosis factor-a (TNF-a), IL-6 and monocyte chemoattractant
protein (MCP)-1 formation in macrophages. SM decreased TNF-a-induced IL-8, IL-6 production, and
intracellular adhesion molecule (ICAM)-1 and vascular cell adhesion molecule (VCAM)-1 expression.
Conclusion : These results indicate that SM has potential as an anti-inflammatory agent.
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Fig. 1. Effect of SM on the cell viability of RAW 2647 cells
using MTS assay
RAW 2647 cells (1x104 cells/plate) were treated with various
concentrations (0, 50, 100, 300, 500, 700 pg/ml) of SM for 18 h.
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. LPS-induced proinflammatory cytokines in RAW 264.7 cells
RAW 2647 cells were treated with various concentrations (0, 1,
10, 100 ng/ml) of LPS for 18 h. The levels of cytokines
production were measured by using ELISA  kits. Data are

represenited as meanstSEM.
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Fig. 3. Inhibition of TNF-a by SM in LPS-induced RAW 2647
cells Cells were treated with LPS (100 ng/ml) and various



2t (Salviae Miltiorrhizae Radix) wl9hg 3229 343 an} 69

concentrations of SM (0, 50, 100, 300, 500, 700 pg/ml) for 18 h.
The TNF-alevels were measured by using ELISA kit. Data are
represented as meanstSEM, **+ : P value < 0.001
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Fig. 4. Inhibition of IL-6 by SM in LPS-induced RAW 264.7 cells
Cells were treated with LPS (100 ng/m) and various
concentrations of SM (0, 50, 100, 300, 500, 700 ug/ml) for 18 h.
The IL-6 levels were measured by using ELISA kit. Data are
represented as meanstSEM. #** : P value < 0.001
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Fig. 5. Inhibition of MCP-1 by SM in LPS-induced RAW 2647
cells Cells were treated with LPS (100 ng/ml) and various
concentrations of SM (0, 50, 100, 300, 500, 700 pg/ml) for 18 h.
The MCP-1 levels were measured by using ELISA kit. Data are
represented as means*SEM. #* : P value < 0.01,*** : P value <
0.001
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Fig. 6. Inhibition of NO by SM in LPS-induced RAW 2647 cells
Cells were treated with LPS (100 ng/ml) and various

concentrations of SM (0, 50, 100, 300, 500, 700 ug/mi) for 18 h.
The nitric oxide production was measured by Griess Reagent
System. Data are represented as meanstSEM. #*x @ P value <
0.001
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Fig. 7. Inhibition of TNF-a-induced IL-8 production by SM in
HASMC and HUVEC Cells were treated with TNF-e¢ (100 ng/ml)
and various concentrations of SM (0, 50, 100, 300, 500, 700 ug/mi)
for 24 h. The IL-8 levels were measured by using ELISA kit
Data are represented as meanstSEM. * : P value < 005, *x . P
value < 0.01, *** : P value < 0.001
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HASMEC

Fig. 8. Inhibition of TNF-a-induced IL-6 production by SM in
HASMC and HUVEC Cells were treated with TNF-a (100 ng/ml)
and various concentrations of SM (0, 50, 100, 300, 500, 700 pg/ml)
for 24 h. The IL-6 levels were measured by using ELISA kit.
Data are represented as meanstSEM. * @ P value < 005, *+ . P
value <0.01, *++ : P value < 0.001
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Fig. 9. Inhibition of TNF-a-induced ICAM-1 production by SM in

HASMC and HUVEC Cells were treated with TNF-a (100 ng/ml)
and various concentrations of SM (0, 50, 100, 300, 500, 700 ng/ml)
for 24 h. The levels of ICAM-1 production were measured by
flow cytometer. Data are represented as meanstSEM. #x+ © P
value < 0001
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799, 8292%7A 2S00t (Fig. 10).
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Fig. 10. Inhibition of TNF-o-induced VCAM-1 production by SM
in HASMC and HUVEC Cells were treated with TNF-e (100
ng/ml) and various concentrations of SM (0, 50, 100, 300, 500, 700
pg/ml) for 24 h. The levels of VCAM-1 production were
measured by flow cytometer. Data are represented as means+SEM.
* : P value < 0.05, ** : P value < 001, P value < 0.001
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