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Protective Mechanisms of Indene Related Derivatives on Anti-Matrix Metalloproteinase Expression and Vasorelaxation in Subarachnoid
Hemorrhage Model in vivo
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The treatment of stroke is still elusive and largely empirical because its pathophysiology is complicated and not yet well understood. Several
mechanisms of neuronal injury in stroke have been proposed including glutamate-induced excitotoxicity, calcium overload, free radicals, and
degradative enzymes. The pharmacological treatment of subarachnoid hemorrhage (SAH) is included a program of anti-edema agents,
antioxidants, neurostabilizers, and specific anti-inflammatory agents. Matrix metalloproteinases (MMPs) can catalyze and degrade extracellular
neuronal ground substances and connecting fibers, which have their function to maintain neuronal tissue structure and function. Thus, MMPs play
several important roles in tissue remodeling, repairing and destroys. The levels and activities of MMPs are strictly regulated and controlled in
various ways. Much evidence has been indicated that neutrophil, monocyte and cerebral microglia synthesize and secrete several MMPs those
participate in the disruption of blood-brain barrier in SAH. In general, inflammatory cytokines and several growth factors can stimulate MMPs
gene expression. The releasing chemical mediators such as free oxyradicals and MMPs from phagocytes are directly involved in the pathogenesis
and development of hemorrhagic injury by reducing neuronal viability and cerebral edema. Furthermore, reduction of microvascular blood flow
has been occured as a consequence of post-subarachnoid vasospasm. Evidence to date indicates that activated phagocytes may play a significant
role in the genesis of blood-brain barrier damage after CNS trauma by triggering the peroxidative damage within the vascular endothelium. In the
preliminary studies, we had found benzydamine as an indene related derivative with anti-MMP-9 expression and vasorelaxant effects. The aims of
this project will to investigate four major points, first, clarification of the signal transduction of different inflammatory mediators whose actions
involvement through NF-xB, MAPKs, Akt or interacting pathways upon MMP-2/9, ADAM (a disintegrin and metalloproteinase)-17, TIMPs or
TNF-a expression in the phagocytes. Secondly, We will investigate and compare the inhibitory mechanisms of bioactive indene related derivatives
on inflammatory mediator expression of human neutrophils, monocytic THP-1 and microglial BV-2 cells. Thirdly, on the aspect of vascular
relaxation, we will use the isolated rat aortic and cerebral basilar rings to investigate the vasodilatory mechanisms, especially the role of
Rho-kinase, and its effect on phagocyte-induced endothelial dysfunction. Especially, anti-monocyte/microglial MMP expression and cerebral
vasorelaxant actions are two mechanism targets of this research. Finally, some of these bioactive agents will be evaluated on their neurovascular

protection and anti-vasospasm in the subarachnoid hemorrhage in vivo models.



