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Age-dependent accumulation of A in the brain is likely to cause neural degeneration. A  induces mitochondrial dysfunction,
overproduction of ROS, and subsequently releasing cytochrome ¢ and apoptotic signals that initiate apoptotic pathways. Because
protection of cell from apoptosis reduces brain damage and facilitates recovery, a more detail investigation of the mechanisms by
which the neuroprotective agents exert their protective effects is important in the treatment for patients with neurodegenerative
diseases. Recently, MKP-1 has been shown to play an important role in the regulation of apoptosis. Cytoprotective agents such as
glucocorticoids, retinoic acid and NGF, have been shown to induce MKP-1 expression. The antiapoptotic effect of MKP-1 has been
related to its ability to dephosphorylate p38 MAPK and JNK. Thus, it is possible that expression of MKP-1 by the cytoprotective
agents such as retinoic acid or lithium may protect cells from the insults by A . In the present proposal, we will investigate the role
of MKP-1 in cytoprotection and the signaling mechanisms by which MKP-1 is induced. On the other hand, recent report has
demonstrated that MKP-1 induction is associated with a translocation of MKP-1 to mitochondria. Given p38 MAPK has been
considered responsible for Bcl-2 phosphorylation and the subsequent cytochrome c release from mitochondria, translocation of
MKP-1 to mitochondria may enhance the dephosphorylation and inactivation of p38 MAPK and thereby prevents cells from cell
death. We will investigate the mechanisms that control MKP-1 translocation, and whether MKP-1 alters the phosphorylation status
of pro-apoptotic and anti-apoptotic proteins in mitochondria. We will also examine whether MKP-1 translocation to nuclei affects
the electron transport chain, respiration rate, proton gradient, membrane potential and the ATP and ROS generations in the
mitochondria. Our specific aims are as follows:Aim I : To explore whether MKP-1 regulates A -induced inducible nitric oxide
synthase (iINOS) expression and A -induced cytotoxicity. A has been shown to induce iNOS gene expression via NF-kB, AP-1
and p38 MAPK-dependent mechanisms. We previously found that lithium inhibits iNOS expression via MKP-1 in C6 glioma cells.
We will determine whether lithium inhibits A -induced iNOS expression by induction of MKP-1 in astroglial cells too. We have
recently demonstrated that activation of MKP-1 by dipyridamole dephosphorylates and inactivates p38 MAPK, which in turn inhibits
IKK- activation and subsequent NF- B signaling pathway that mediates LPS-induced iNOS and cyclooxygenase-2 (COX-2)
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expression in RAW 264.7 cells. We will induce the expression of MKP-1 by various cytoprotective agents by lithium, and examine

the role of MKP-1 in A -induced iNOS expression. We will transiently express the MKP-1 gene or apply the pharmacological
inhibitor of MKP-1, triploride, or transfection of dominant negative mutant to determine the role of MKP-1 in the regulation of
A -induced iNOS expression in astrocytes. On the other hand, we have recently found that pretreatment of the cells with




