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Anti-inflammatory Effect of Evodia Officinalis Dopr in Mouse Macrophage and
Human Vascular Endotherial Cells
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Sun-Dong Park!**

17 Cardiovascular Medical Research Center and Department of Prescriptionology,
27 Department Prescriptionology Collage of Oriental Medicine, Dongguk University

ABSTRACT

Objectives : Evodia officinalis DODE (EQ), an herbal plant, has been widely used in traditional Korean
medicine for the treatment of vascular diseases such as hypertension. The crude extract of EO contains
phenolic compounds that are effective in protecting liver microsomes, hepatocytes, and erythrocytes
against oxidative damage. But EO has been little found to have an anti-inflammatory activity. We
investigated anti~inflammatory activity of EO in RAW 264.7 cells and human umbilical vein endothelial
cells (HUVECs).

Methods : Cytotoxic activity of EO on RAW 264.7 cells was investigated by using 5-(3-caroboxymeth-
oxyphenyl)-2H-tetra-zolium inner salt (MTS) assay. The nitric oxide (NO) production was measured by
Griess reagent system. And proinflammatory cytokines were measured by ELISA kit, The levels of
intracellular adhesion molecule-1 UCAM-1) and vascular cell adhesion molecule-1 (VCAM-1) expression
were measured by flow cytometer.

Results : EO decreased LPS-induced NO production in RAW 264.7 cells. The inhibitory activity of EO on
LPS-induced NO release is probably associated with suppressing TNF-q, IL-6 and MCP-1 formation.
These results indicate that EQ has potential as an anti-inflammatory agent. Moreover, EQ decreased
TNF-a~induced IL-8, IL-6 production, and ICAM-1 and VCAM-1 expression in HUVECs.

Conclusions : EQ inhibits TNF-a~induced inflammation via decreasing cytokines production and adhesion
molecules expression. These results indicate that EO has potential as an anti-inflammation and anti-
artherosclerosis agent.
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Fig. 1. Effect of EO on the cell viability of RAW 264.7 cells
using MTS assay

RAW 2647 cells(1x104 cells/plate) were treated with various concentrations
©, 50, 100, 300, 30, 700 pg/m) of BO for 18 b Cell viability was
measured by MTS assay as described in materials and methods. Data
were chosen from three independent tiplicate experiments,

T R T gy
KWk RS s

Vol, 23, No. 1, 2008

2. RAW 264.7 A Eoll4 2%
Hehg 380 LPSE fxH
proinflammatory cytokinesel A4l
o)X & o
27 RAW 2647 Ml¥o) LPSE FH=3(0, 1, 10, 100
ng/mDE 18217 ¢ AE¥ F proinflammatory
cytokines¥] XS xdhe X dolrsith 1 An
LPSY s o&deg Aol F7HHACt 100
ng/mle] ¥EA TNF-ax ¢F 438 Z/FE%x
IL-6, MCP-1& 72t 573, 52080 2750tk Fig. 2).

TNF-a iL-6
é g 2%
4 @1
3 M
*
4 1 10 100 ¢ 1 n 100
LPS (ng/mi} LPS {ngiml)
MCP-1
H
2
4
o
-3

o 1 k7 100
LPS {ngimi)

Fig. 2. LPS-induced proinflammatory cytokines in RAW
264.7 cells

RAW 2647 cells were treated with various concertrations {0, 1, 10, 100
ng/mb) of LPS for 18 h. The levels of cytokines production were measured
by using ELISA Kits. Data are represented as means*SEM.
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Fig. 3. Inhibition of LPS-induced TNF-u by EO

RAW 2647 cells were trealed with LPS(I00 ng/ml) and various
concentrations of EO(0, 50, 100, 300, 500 ug/mb) for 18 h. The TNF-a
levels were measured by using ELISA kit. Data are represented as
meanstSEM. # P value < 0.05, =+ © P value < 0.001
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Fig. 4. Inhibition of LPS-induced 1L-6 by EO

RAW 2647 cells were treated with LIPS0 ng/m) and various
concentrations of EO(0, 50, 100, 300, 300 pg/mi} for 18 h. The 1.-6
levels were measured by using ELISA kit Data are represented as
meanszSEM, PP value < 0001
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Fig. 5. Inhibition of LPS-induced MCP-1 by EQ

RAW 2647 cells were treated with LPS(00 ng/ml) and varous
concentrations of O, 30, 100, 300, 500 pe/mi} for 18 b The MCP-1
levels were measured by using ELISA kit Data are represented as
meanstSEM, = 0 P value < 0.001
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Fig. 6. LPS-induced iNOS expression in RAW 264.7 cells

RAW 2647 cells were treated with LPS {100 ng/ml). The nitric oxide
production was measured by Griess Reagent System. The expression
levels of INOS were determined by western blotting. Equal protein of
the total cell lysates were analyzed by 7.5% SDS-PAGE. b-actin levels
were used as internal markers for loading  variation. Data are
represented as meanstSEM. #e P value < 0.001
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Fig. 7. Inhibition of LPS-induced NO groduction by £O

RAW 2647 cells were treated with LPS (100 ng/ml} and various
concentrations of EOQ (0, 30, 100, 300, 500 wg/ml) for 18 h. The nitric
oxide production was measured by Griess Reagent System. Data are
represented as meansESEM. P value <0001
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Fig. 8. Inhibition of LPS-induced iINOS expression by EO in

RAW 264.7 cells

RAW 2647 cells were treated with LPS(100 ng/ml) and various
concentrations of EO), 100, 300 pg/ml) for 18 h. The nitric oxide
production was measured by Griess Reagent System. The expression
levels of INOS were determined by western blotting. Equal protein of
the total cell lysates were analyzed by 75% SDS-PAGE. b-actin levels
were used as internal markers for loading variation. Data are
represented as means+SEM,
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Fig. 9. Inhibition of TNF-a-induced IL-8 and IL-6 production by
EO in HUVEC

Cells were treated with TNF-a (100 ng/ml) and various concentrations
of EO (0, 50, 100, 300, 500 pg/ml) for 24 h. The cytokine levels were
measured by using ELISA kit. Data are represented as meanstSEM. *
2 P value < 005, #+ : P value < 0.0, =+ : P value < 0.001
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Fig. 10. Inhibition of TNF-a-induced ICAM-1 (A) and VCAM-
(B) expression by EQ in HUVEC

Cells were treated with TNF-a(100 ng/ml) and various concentrations
of BO(0, 50, 100, 300, 500 pg/ml) for 24 h. The expression levels of
ICAM-1 and VCAM-1 were measured by flow cytometer. Data are
represented as means+SEM. s+ . P value < 0.001
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