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Effects of Water Extracts from Chaenomeles sinensis, Polygonum
cuspidatum and Boswellia carterii on LPS-Induced MMP-9 Activation in
Raw 264.7 Cell
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Matrix metalloproteinase-9 (MMP-9) is considered to be an important component in the progression of
inflammation. Monocytes/macrophages are prominent at inflammation sites, and activation of these cells by stimulants
such as lipopolysaccharide (LPS) leads to the production of significant amounts of MMP-9. Here, we show that
LPS-induced MMP-9 production and activation was inhibited by the water extract from the fruit of Chaenomeles
sinensis (CS), the root of Polygonum cuspidatum (PC), but increased by the extract from Boswellia carterii (BC). To
investigate the mechanism by which those extracts inhibits MMP-9 activation, we examined the level of MMP-9 mRNA
expression. We observed a significant change in the MMP-9 expression between LPS alone and LPS plus
Chaenomeles sinensis and Polygonum cuspidatum extracts-treated cells. In addition, LPS significantly up-regulated
MMP-9 promoter activity in Raw 264.7 cells, which was attenuated by the CS and PS extracts. However, water
extracts from Boswellia carterii increased MMP-9 expression and MMP-9 promoter activity which were induced by LPS
treatment in Raw 264.7 cells. These data suggest that water extracts from Chaenomeles sinensis and Polygonum
cuspidatum can modulate anti-inflammatory immune response, which may be in part associated with the regulation of
MMP-9 production andfor activation through the regulation of MMP-9 expression in mouse macrophage cells.
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Fig. 1. Effect of water extracts from several plant on MMP-3 activity
in LPS stimulated Raw 264.7 cells. Raw 264.7 cells were grown to 70%

confluence in DMEM supplemented with 10% FBS and the medium was changed
to serum-free medium, Raw 264.7 cells were treated with 80 mg/mi water extracts
for 1 hr prior o the addition of LPS (50 ng/ml) and cells were further incubated
for 24 hr. Control cell were incubated wit vehicle alone, Medium was collected for
zymography to detect MMP-3 activity.
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Fig. 2. Inhibition of MMP-9 activity by water extracts from the fruit
of Chaenomeles sinensis (CS), the root of Polygonum cuspidatum
(PC), and Boswellia carterii (BC) in LPS-stimulated Raw 264.7 cells.
Raw 264.7 cells were grown to 70% confluence in DMEM supplemented with 10%
FBS and the medium was changed to serum-free medium. Cells were exposed to
Chaenomeles sinensis (CS) (A), Polygonum cuspidatum (PC) (B), and Boswelia
carterif (BC) (C) with the indicated concentration of water extracts for 24 hr and
then culture supernatants were analyzed zymographically for the MMP activities.
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Fig. 3. Effect of water extract from Chaenomeles sinensis (CS), the
root of Polygonum cuspidatum (PC), and Boswellia carterii (BC) on
LPS-induced MMP-8 and TIMP1 mRNA expression. Raw 264.7 cells
pretreated with indicated concentrations of CS, PC and BC before incubation with
LPS for 24 hr. Total RNA was prepared and RT-PCR analysis was performed as
described in Materials and Methods. (A) Chaenomeles sinensis (CS), (B) the root
of Polygonum cuspidatum (PC), and (C) Boswelia carterii (BC)
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Fig. 4. Effect of water extract from Chaenameles sinensis (CS), the
root of Polygonum cuspidatum (PC), and Boswellia carterii (BC) on
LPS-induced MMP-9 peomoter activity. To eiucidate the effects of water
extracts from CS, PC, and BC, MMP-9 promoter plasmid was transfected. Raw
264.7 cells were treated with or without varying concentration of CS (A), PC (B),
and BC (C) in the presence of 50 ng/ml LPS. Luciferase activity was measured.
Data represents means £S.D. of at least three independent experiments.
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