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The Study of Inhibitory Mechanisms of Anti-Leukocyte Agents on Matrix Metalloproteinase Activation and Evaluate the Protective Effects on

Resuscitation Injury in Vivo
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Matrix metalloproteinases ; Leukocyte ; Resuscitation injury ; Andrographolide ; Nuclear factor kappa-B
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Matrix Metalloproteinases (MMPs) could catalyze and degrade extracellar matrix protein (ECM), including ground substances and connecting
fibers, which have their function to maintain tissue structure. Thus, it lays certain important roles in tissue structure remodeling repairing and
destroys. The levels and activities of MMPs are strictly regulated and controlled in various ways. Many evidence indicated that human
monocytes/macrophages synthesize and secrete several MMPs which are structurally related and participate in the degradation of ECM
components in either rheumatoid arthritis tissues or atherosclerotic plaques. In general, inflammatory cytokines such as tumor necrosis factor-o
(TNF-a), interleukin 1p (IL-1p), lipopolysaccharides (LPS), can stimulate inflammatory cells to express MMPs genes and protein, and its
activates are also regulated by physically endogenous tissue inhibitor of metalloproteinases (TIMPs), such as TIMP-1 and TIMP-2. According to
previous experiments, we found that andrographolide extracted from Chinese herb Andrographis paniculata showed obviously inhibitory effect
on MMPs activation. We used human monocyte THP-1 cells in our preliminary experiments and by using different concentration of TNF-a or
LPS treatment for 24 hours. We observed that andrographolide concentration-dependently (1-50 uM) inhibit MMP-9 activation induced by
TNF-a and LPS significantly in zymography method. In addition, andrographolide did not show inhibitory effect on enzymatic activity of
MMP-9 at concentration of 50 uM. Also, we found that the inhibitory effect of andrographolide was not due to impairment of cellular viability by
MTT tests. On the other way, andrographolide also inhibited the TIMP-1 levels by the ELISA analysis. According to Western blot method, we
found that the inhibition on expression of MMP-9 protein is concentration-dependently by andrographolide in various stimulations. This
indicated that this natural compound has effect on the protein expression of MMP-9. By using RT-PCR method, we found that andrographolide
can inhibit the expression of MMP-9 mRNA, thus has deeper influence on the level of MMP-9 transcription. At the same time, we investigated
the mechanism of action of andrographolide in various signaling pathways. We found that it could significantly inhibit the degradation of
inhibitor-kB-a (IkB-a) induced by TNF-a therefore nuclear factor-kB (NF-kB) may not translocate for transcription. However, LPS is possibly
not associated with this NF-kB pathway. Furthermore, in mitogen-activate protein kinases (MAPKSs) aspect, andrographolide did not show direct
influence on phosphorylated activation of extracellular signal-regulated kinases (ERKs), however, it showed slightly affect on c-Jun-NH/sub
2/-terminal kinase (JNK) activation. In summary, we found that Chinese herbal compound, andrographolide, with inhibitory effect on MMP-9
expression, and its main mechanism of action might through NF-«B signal pathway on TNF-a stimulation. It will be interesting to investigate its

therapeutic profile on inflammatory animal model such as resuscitation injury in vivo on the second year.



