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Mechanisms involved in the antiplatelet activity of matrix
metalloproteinase-9

FlI ﬁ%gl

MMP-9 (matrix metalloproteinase-9) rf“ 372 '%iﬁ’ﬂ Ly &Jﬁ ENE
o @ﬁj SR ETER ’gﬁe% (atherosclerotlc plaque rupture) R
Y ~§1ﬁﬁ@’{l “JF. (atherosclerosis) -~ F|#{~ (restenosis) > =94
(dilated cardiomyopathy) *-~J'fi% (myocardial infarction) Eijfﬂ R
B MMP-9 « SRl > TS TR R I|FF”’[]‘EZ,H+BrJrFIJ“ VIS [i;*umuyf

[ Eﬁq@ﬁlﬁ7 it MMP-9 [URyzs > = 57 - ﬁ;l;mlﬂrd“ il }ﬂ
i - ¢?%n%ﬁMMP9¢_merp@wwwwu EL bRy

2 o [?ﬂﬁ"“:' | PURSEL o FE P EYIE R ’IFPIZ[ ?%\'m{ﬁ? (1) & in
vitro g k& 1=1 529t 1 activated MMP 9 i e L ?ﬂﬁﬂi"']‘ﬁ‘(@% Lo
AT PR R 9 activated MMP-9 - PTG IR IR VT )
i?i*'ﬂffﬂﬁj[]ﬂlcollagen + ADP - arachidonic acid - thrombin = U46619 =~
“""J‘ff‘?iﬁl' R [EpVEER [ Kﬁ%i"'ﬁf’??ﬁ l’“‘?’Jl’Eﬂ PIERIPY TR MMP-9
 1C50 3£, 21~60 ng/ml - (2)f f Ef MMP 9 p'E ﬁﬁifjgﬂﬁjﬂﬂl collagen
il =) PFWF'(“ B [T e 58S FL % phosphoinositide
breakdown - (3) MMP-9 {' & cAMP ~ NO =# cGMP VI » Tﬁﬂfﬁﬂ TxB2
I o [ SRR B IR pH (i o ()BTl AEILY 47 kDa g
PR [~ iﬁﬂ— f[a%%?r% protein kinase C iﬁ‘[‘iﬁﬁlfﬂﬂ? e A E R IZY 0T
™| collagen (2  g/ml) #1 PDBu (0.06 M) [p&7 [y 47 kDa
S VEVRRIR [ 5 F P el N BT MMP-9 FIJT‘HfHJJE[ NS
Pt 25 MMP-9 it AT TR i o P B8 2 (1) MMP-9 7 il
(s AR T - [ phospholipase C fUififE - B3
Hﬁfﬂﬁjﬂ phosphinositide breakdown - 47kDa [ PKC V% (=7
thromboxane A2 (TxA2)p975Y 5 (2) F|#H TxA2 r“j%’uﬂ YR ’J)ﬁir@"{l:""w’?
AR - adenylate cyclase me 14 i fgrup cyclic AMP &l > cAMP ptgf
‘J[lrﬁu% ﬁ‘ﬂ]ﬁfUPLC g Ji > i PKC ¥} 47 kDa protein i phosphorylatlon
SERYAY > (RIS ﬁ“ﬂJﬁUwE"M |FSEEpVEEE - 9t > cyclic AMP BRI
ﬂj%»ﬁ#ﬂﬁfupi thrombin A1 ADP iy Na+/H+2#1- iﬁiﬁ?)"f‘Elﬁﬁl[‘j pH fifi
E JIF‘IEE - ﬁ‘ﬂ]fﬂJqE‘ﬁw[ [ESEEST Vg e (B) bi= U MMP-9 R H:QZEH?F
"l F9' NO synthetase i# % NO > iFH guanylate cyclase - ffli cGMP
WﬁEWﬁDZH“F‘ (1)~ (2) A1 () [Ufer [ sy | foae ik
PO D I RS



e b iR

MMP-9 plays an important role in angiogenesis and cardiovascular diseases. There
are a lot amount of MMP-9 detected in atherosclerotic plaque rupture -
atherosclerosis ~ restenosis ~ dilated cardiomyopathy and myocardial infarction.
However, the exact mechanism is still unclear and requires further characterization. In
this study, we found that (1) the activated MMP-9 can effectively inhibit the platelet
aggregation. MMP-9 dose-dependently inhibited the aggregation induced by collagen,
ADP, AA, thrombin and U46619, the IC50 concentration are about 21-60 ng/ml. (2)
MMP-9 significantly inhibited intracellular Ca2+ mobilization and PI breakdown
stimulated by collagen. (3) MMP-9 increased the cAMP, cGMP, and NO formation in
human platelets. In addition, MMP-9 also decreased the formation of TxB2,
membrane fluidity and the intracellular pH values. (4) MMP-9 also significantly
inhibited platelet aggregation and decreased the 47 kDa protein phosphorylation
induced by PDBu, an PKC activator.

Therefore, base on the above observations, we suggest that the possible mechanisms
maybe involved as follows : (1) MMP-9 altered membrane fluidity is the primary
mechanism, followed by the inhibition of phospholipase C, and then inhibited the
phosphoinositide breakdown, 47 kDa phosphorylation and formation of TxA2.(2)
Furthermore, the decrease of TxA2 will increase the adenylate cyclase activity,
thereby leading to the inhibition of phospholipase C .(4) The increase of CAMP
inhibited the exchange of Na+/H+ stimulated by thrombin, and then decreased the
intracellular pH value.(5) On the other hand, MMP-9 increased the amount of NO and
c-GMP by in this study.



