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The impact of Caesalpinia Sappan L. on Oxidative Damage and Inflammatory Relevant
Factor in RAW 264.7 Cells and HUVEC

Seong-sun Kang, Myung-sin Kim, Jae-jun Jo, Seong—an Choi, Eui-ho Yang
Sang-yun Jeon, Chang-won Choi, Soek Hong

Dept. of Internal Medicine, College of Oriental Medicine, Dong-Shin University

ABSTRACT

Objectives : This study investigated the impact of Caesalpinia sappan L. on oxidative damage and inflammatory relevant factor
in RAW 264.7 cells and human umbilical vein endothelial cells (HUVEC).

Methods : We determined whether fractionated EtOH extracts of Caesalpinia sappan L. (CSL) inhibit free radical generation
such as 2,2-diphenyl-1-picrylhydrazyl (DPPH), reactive oxygen species (ROS) and nitric oxide (NO) and pro-inflammatory
cytokines in lipopolysaccharide (LPS)-treated RAW 264.7 cells and HUVEC.

Result :

1. DPPH removal capacity was increased by CSL.

2. LPS-induced ROS, and NO inhibitory capacity were increased by CSL.

3. LPS-induced cell death of Raw 264.7 cells was decreased by CSL.

4. The amount of cytokine generation in Raw 264.7 cell was decreased significantly by CSL.

5. The amount of cytokine generation in HUVEC was decreased significantly by CSL.

Conclusions : These results suggest that CSL supplement may attenuate oxidative stress by elevated antioxidative processes,
and suppress inflammatory mediator activation.

Key words : Caesalpinia sappan L., Raw 264.7 cell, HUVEC, oxidative stress, inflammation, cytokine
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Fig. 1. HPLC chromatogram of 80% ethanol extract
of Caesalpinia sappan L.
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Fig. 2. Effects of CSL on levels of IL-6 in RAW
264.7 cells.

The levels of IL-6 were determined using a Luminex
system.

Normal : RAW 264.7 cells, control : RAW 264.7
cells and LPS (2 pg/ml), CSL10 : RAW 264.7
cells and LPS and CSL 10 pg/ml, CSL20: RAW
264.7 cells and LPS and CSL 20 pg/ml, CSL40
- RAW 264.7 cells and LPS and CSL 40 pg/ml
Values represent the means=SD of three experiments.
Statistically significant value compared with control
by ¢ test (#xx 1 p<0.001).

CSL : Caesalpiria sappan L, 1PS : lipopolysaccharide

IL-6 Inhibition rate (%)
=)

(2) MCP-1 B4 oA a3}

LPSol 98 F=¥ MCP-1 BAHS xS
100%Z 3t9<S o, Aol 1.0+0%, CSLI0Fo]
oM 96.0+75%, CSL20F-TolA  83.0+6.8%,
CSLAOF- ol A 74.0£34%% e} CSLEA T
oA tzarel vty X EHOFT 7HAEHY
31, CSLAVFStell A oA A (p<0.05) a3t
AcHFig. 3).
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Fig. 3. Effects of CSL on levels of MCP-1 in RAW
264.7 cells.

The levels of MCP-1 were determined using a
Luminex system.

Normal : RAW 264.7 cells, control : RAW 264.7
cells and LPS (2 pg/mi), CSL10 : RAW 264.7
cells and LPS and CSL 10 pg/ml, CSL20 : RAW
264.7 cells and LPS and CSL 20 pg/ml, CSL40
- RAW 264.7 cells and LPS and CSL 40 pg/ml
Values represent the meanstSD of three experiments.
Statistically significant value compared with control
by ¢ test (x : p<0.05).

CSL : Caesalpinia sappan L., MCP : monocyte
chemoattractant protein, LPS : lipopolysaccharide

MCP-1 Inhibition rate (%) -
2 & 8
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(3) TNF-a A4 94 a3}

LPSo] 9Ja} f5=8 TNF-a YAZFS h2+S
100%2 395 o, Aol 16.0+0%, CSLI0FH
oA 104.024.2%, CSL205-odoll A 93.0+10.8%,
CSLAVFE-A ol A 72.0:08% % Eh} CSLF
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31, CSLAOF-ATlA 94 (p<0.001) UA FHa
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Fig. 4. Effects of CSL on levels of TNF-a in RAW
264.7 cells.
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The levels of TNF-a were determined using a
Luminex system.

Normal : RAW 264.7 cells, control : RAW 264.7
cells and LPS (2 pg/ml), CSL10 : RAW 2647 cells
and LPS and CSL 10 pg/ml, CSL20 : RAW
264.7 cells and LPS and CSL 20 pg/ml, CSL40
- RAW 264.7 cells and LPS and CSL 40 pg/ml
Values represent the means=SD of three experiments.
Statistically significant value compared with control
by ¢ test (xxx 1 p<0.001).

CSL : Caesalpinia sappan L., TNF :
necrosis factor, LPS : lipopolysaccharide

tumor
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Fig. 5. Effects of CSL on levels of IL-18 in HUVEC.

The levels of IL-18 were determined using a
Luminex system.
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IL-1b inhibition rate (%)

~
=3

Normal : Only HUVEC, control : HUVEC
and LPS (2 pg/ml), CSL50 : HUVEC and
LPS and CSL 50 pg/ml, CSL100 : HUVEC

and LPS and CSL 100 pg/ml

Values represent the means+SD of three experiments.
Statistically significant value compared with
control by ¢ test (e @ p<0.001).

CSL : Caesalpinia sappan L., HUVEC : human
unhilical vein endothelial cells, IPS  lipopolysaccharide

(2) IL-6 A A a3

HUVECOA LPSol| 93 =9 IL-6 AAH
< U2TS 100%2 39S o, Aol 24+
0.3%, CSLA0Fod-ol A 51.6+2.1%, CSLI00F-
oA 374424%F CSLFATA EF oo

Hlake] 524 (p<0.001) A A3 cHFig. 6).

(3) INF-y A4 9A &3

HUVECOl|A LPSel ¢Jal =¥ INF-y A7
H2TS 100%2 39S o, Aol 40.342.6%,
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+29%§ CSLEAFNA 2F 94 (p<001) A
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Effects of CSL on levels of IL-6 in HUVEC.

The levels of IL-6 were determined using a
Luminex system.

Normal : Only HUVEC, control : HUVEC and
LPS (2 pg/ml), CSL50 : HUVEC and LPS and
CSL 50 pg/ml, CSL100 : HUVEC and LPS and
CSL 100 pg/ml

Values represent the means=SD of three experiment
Statistically significant value compared with control
by ¢ test (¥+* : p<0.001).

CSL : Caesalpinia sappan L., HUVEC : human
umbilical vein endothelial cells, IPS : lipopolysaccharide

i

CSL50 CSL100

Effects of CSL on levels of INF-y in HUVEC.

The levels of INF-y were determined using a
Luminex system.

Normal @ Only HUVEC, control : HUVEC and
LPS (2 pg/ml), CSL50 : HUVEC and LPS and
CSL 50 pg/ml, CSL100 : HUVEC and LPS and
CSL 100 pg/ml

Values represent the means+SD of three experiments.
Statistically significant value compared with control
by ¢test (xx : p<0.01).

Normal Control
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CSL : Caesalpinia sappan L., INF : interferon,
HUVEC : human umbilical vein endothelial cells,
LPS : lipopolysaccharide

(4) TNF-a B4 9 a3}

HUVECOIA LPSe| && =¥ TNF-a 43743
ZFo YEES 100%E 3H3S uf), FAFto] 348+
4.2%, CSLA0FAllA 635£0.8%, CSLI00F o
oA 534+19%F CSLFHTIA EF djz2Td
Hlgke] 424 (p<0.001) A A4 cHFig. 8).
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Fig. 8. Effects of CSL on levels of TNF-a in HUVEC.

The levels of TNF-a were determined using a
Luminex system.

Normal : Only HUVEC, control : HUVEC and
LPS (2 pg/ml), CSL50 : HUVEC and LPS and
CSL 50 pg/ml, CSL100 : HUVEC and LPS and
CSL 100 pg/ml

Values represent the means£SD of three experiments.
Statistically significant value compared with control
by ¢ test (¥ @ p<0.001).

CSL : Caesalpimia sappan L., TNF : tumor
necrosis factor, HUVEC : human umbilical vein
endothelial cells, LPS : lipopolysaccharide
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