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Effects of IL-1 and TNF-a on the activiies of MMP-2,-9 under
mechanical compression in human synoviocytes
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Abstract: Objective To explore the role of synovium in the process of anterior cruciate ligament (ACL) injury
by studying the effects of inflammatory on the activities of MMP-2,-9 under mechanical compression in human
synoviocytes. Method We used an equi-biaxial stretch chamber with 12% mechanical injury compression
and infammatory factors (IL-1a and TNF-a) in human synoviocytes, and detected the activities of MMP-2,9 un-
der different conditions by zymography. Result Mechanical compression increased the MMP-2 production by
122% under 12% compression. In addition, TNF-a can also elevate the activity of MMP-2 in a time dependent
way, while IL-1a cannot. However, mixture of these two factors dramatically increased MMP-2,-9 production.
Mechanical injury had a strong synergistic effect on MMP-2,-9 productions with TNF-a and IL-1a. Conclusions
Mechanical and inflammatory factors can elevate the activities of MMP-2,-9. Thus, synvoium might involve in
regulating the micro-environment of joint cavity and the injuryhealing process of knee joint tissue.
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Fig1l MMP-2 lewls increased in an ime-dependent manner in
synoviocytes. (a) Samples were taken from stretch chambers
and applied to zymography.(b) MMP-2 quantification of compres-
sion samples at 72h with Bio-Rad Image software. Statistic a-
nalysis was done by ANOVA method.* Significant difference
with ratio to control (P <0.05)
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Fig2 Effects of IL-1a« and TNF-o on MMP-2,MMP-9 activities in
synovicytes. (a) Representative zymogram for MMP-2,-9 expres-
sion in cells with 5ng/ml IL-1a and 50ng/ml TNF-«.(b) Statistic a-
nalysis was done by ANOVA method.* Significant difference
with ratio to control (P <0.05)
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Fig3 (a) The two inflammatory factors mixed (5 ng/ml IL-1 +
50 ng/ml TNF- ) dramatically increased MMP-2,-9 productions,
mechanical injury had a synergistic effect with inflammatory fac-
tors on inducing MMP-2,-9 expressions in synoviocytes. (b) Sta-
tistic analysis was done by ANOVA method. * Significant differ-
ence with respect to control (P <0.05)
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