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Matrix metalloproteinase EHZEH

The studies of various antioxidants influence on oxidized LDL- or mflammatory
cytokines-induced the activation of matrix metalloproteinase in endothelial cells

and macrophages
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Abstract

Matrix metalloproteinases (MMPs)
have been implicated in the pathogenesis
of atherosclerotic plaque destabilization,
a disorder characterized by vascular
chronic inflammation and destruction of
connective tissues. The purpose of this
study was to determine if antioxidants
might inhibit the cytokine- or
oXLDL-induced MMPs activation, and
thus represents an attractive therapeutic
target. Exposure monocyte (THP-1) to
TNFa (10 ng/ml) increased MMP-9

protein expression as measured by

iR



ELISA and gelatinolytic activity as
determined by Zzymography. We found
that treatment with Trolox (50 uM),
decreased not only MMP-9 gelatinolytic
activity but also gelatinase expression.
However, Brazilin merely inhibited
gelatinolytic activity. These inhibitory
actions of antioxidants were pot
mediated by reduction of cellular
non-stimulated
HUVEC could expressed much amount
of MMP-2. Such constitutve expression
of MMP-2 was slightly enhanced by
TNFa or
N-acetylcysteine could partially reduced

inducible MMP-2 expression. These

viability.  Differently,

oxLDL. However, only

data demonstrate that even same
stimulator might induce different MMPs
from different cells. Furthermore, some
MMP-9  or

newly

antioxidants
MMP-2
described action of antioxidant therapy

abrogate
expression.  This

might prove useful to inhibit matrix
degradation and to improve vascular
stability.
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Figure 1. Effects of antioxidants on TNFa (10 ng/ml)-induced MMP-9 secretion by
monocytes (THP-1 cells). THP-1 cells (2 106/ml) were incubated with antioxidants
for 30 min, then stimulated with TNFao for 24 hours. The cell supernatants were then
removed, added to the SDS sample buffer and incubated for [0 min at room
temperature, then analyzed by zymography on 10 % acrylamide-0.1 % gelatin gels.
The top row of bands represents the 92-kDa MMP-9, and the bottom row is the
72-kDa MMP-2. Lane 1, untreated THP-1 cells (R); lane 2, THP-1 cells treated with
TNFa (C); lane 3, lane 4, lane 5, lane 6 and lane 7, THP-1 cells treated with PDTC
(PD, 50 pM), Brazilin (B, 50 pM), N-acetylcysteine (NAC, 50 pM), Trolox (T, 50
uM) and Doxycycline (Doxy, 50 uM), before TNFa treatment, respectively; lane 8,
THP-1 cells treated with PMA. The zymogram shown is from one experiment that is

representative of three separate experiments.
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Figure 2. Effects of antioxidants on gelatinolytic activity in culture media of TNFoq,
(10 ng/ml)-induced THP-1 activation, Densitometric analysis of gelatinolytic activity
(MMP-9) released by TNFo-induced THP-1 cell activation for 24 hours after
treatment with antioxidants or PMA, such as PDTC (PD, 50 uM), Brazilin (B, 50 pM),
N-acetylcysteine (NAC, 50 nM), Trolox (T, 50 uM), Doxycycline (Doxy, 50 uM) and
PMA (50 uM), respectively. Data are expressed as mean + S EM. (n = 3}, *p < 0.05
and “'p <0.001 vs. TNFo + DMSO; *p < 0.001 vs, resting (R, DMSO).



R C B T NAC PMA

+ TNFa

Figure 3. Effects of antioxidants on TNFo (10 ng/ml)-induced MMPs secretion by
HUVEC. Almost 80-90 % of confluent cells were incubated with antioxidants for 30
min, then stimulated with TNFa for 24 hours. The cell supernatants were then
removed, added to SDS sample buffer and incubated for 10 min at room temperature,
then analyzed by zymography on 10 % acrylamide-0.1 % gelatin gels. The top row of
bands represents the 92-kDa MMP-9, and the bottom row is the 72-kDa MMP-2.
Lane 1, untreated HUVEC cells (R); lane 2, HUVEC cells treated with TNFa (C);
lane 3, lane 4 and lane 5, HUVEC cells treated with Brazilin (B, 50 pM), Trolox (T,
50 uM) and N-acetylcysteine (NAC, 50 uM), before TNFo. treatment, respectively;
lane 6, HUVEC cells treated with PMA. The zymogram shown is from one
experiment that is representative of three separate experiments.
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Figure 4. Effects of antioxidants on oxLDL (50 pg/ml)-induced MMPs secretion by
HUVEC. Almost 80-90 % of confluent cells were incubated with antioxidants for 30
min, then stimulated with oxLDL for 24 hours. The oxLDLs were freshly prepared
from 12 hr-Cu" oxidation. The cell supernatants were then removed, added to SDS
sample buffer and incubated for 10 min at room temperature, then analyzed by
zymography on 10 % acrylamide-0.1 % gelatin gels. The top row of bands represents
the 92-kDa MMP-9, and the bottom row is the 72-kDa MMP-2. Lane 1, untreated
HUVEC cells (R); lane 2, HUVEC cells treated with native LDL (LDL); lane 3,
HUVEC cells treated with oxLDL (C); lane 4 and lane 5, HUVEC cells treated with
N-acetylcysteine (NAC, 50 uM) and PDTC (PD, 50 uM), before oxLDL treatment,
respectively; lane 6, HUVEC cells treated with PMA. The zymogram shown is from

one experiment that is representative of three separate experiments.



MMP-9 (ng/10° cells)

R C PD B NAC T Doxy PMA

+ TNFq,

Figure 5. Effects of antioxidants on TNFaq, (10 ng/ml)-induced MMP-9 expression of
THP-1 cells. THP-1 cells were treated with antioxidants for 30 min, then stimulated
with TNFa (10 ng/ml). Culture medium was collected at 24 hours for measurement of
MMP-9 protein expression by ELISA. Untreated THP-1 cells (R). Before TNFgq,
treatment, THP-1 cells were treated with DMSO (C), PDTC (PD, 50 pM), Brazilin (B,
30 uM), N-acetylcysteine (NAC, 50 M), Trolox (T, 50 uM) Doxycycline (Doxy, 50
uM) or PMA ( 50 uM), respectively (n = 2-3).
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Figure 6. Effects of antioxidants on cellular viabilityy. HUVEC were 80-90 %
confluent and treated with antioxidants (Trolox, T; Brazilin, B; PDTC, PD) for 22
hours, then changed medium to MMT (final concentration, 0.5 mg/ml) medium, After
2 hours, cells were washed and dissolved with DMSO. Using the spectrophotometric
method to analyze the absorption at 550 nm. Absorption values were expressed as
mean= S.EM. (n=3), " 'p <0.001 vs. treated with DMSO (0.025 %, C).



