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Molecular Mechanism of Amyloid Beta-Induced Cerebral Endotheial Cell Apoptosis (I)
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The amyloid beta peptide (Abeta) has been linked to both neuronal and vascular degeneration in Alzheimer's disease (AD). Amyloid
deposition in cerebral vessels (cerebral amyloid angiopathy, CAA) is also a major cause of hemorrhagic and ischemic stroke in the
elderly with or without AD. Recent studies have found that cerebral endothelial cells (CECs) exposed to Abeta die with features
suggestive of apoptosis. However, the molecular mechanism through which Abeta exerts its apoptotic effect remains to be elucidated.
Here, we investigated the molecular mechanisms underlying Abeta-induced cell death in cerebral endothelial cells. Using MTT assay,
we show here that Abeta decreased cell viability in a dose-dependent manner. Selective p38 MAPK inhibitor, SB203580, and JNK
inhibitor SP600125 blocked Abeta-induced cell cycle accumulation on the sub-G1 phase as determined by flowcytometry. This
indicated that activation of p38 MAPK and JNK might be critical in Abeta-induced cell death. Moreover, Abeta treatment
significantly resulted in the activation of p38 mitogen-activated protein kinase (MAPK), c-Jun N-terminal kinase (JNK) in apoptosing
cells. An important role for apoptosis signal-regulating kinase 1 (ASK1) in Abeta apoptotic effect was also demonstrated by ASK1
kinase activity assay using MBP as substrate. We showed the ASK1 kinase activity was transient increased upon Abeta treatment and
then declined to basal level after 1 hour. The increased ASK1 activity was correlated with the decrease of Akt activity which play an
inhibitory role in ASK1 regulation. In the other hand, p53 might lay downstream of ASK1 signaling pathway since cells transfected
with dominant-negative ASK1 (dn-ASK1) significantly diminished Abeta-induced p53 phosphorylation at Ser15 and Abeta-increased
p53 protein level. We also found that the upregulation of p53-target gene, Bax was suppressed by dn-ASK1 in Abeta-treated cells.
However, activation of ASK1 has been reported might occur upstream of p38MAPK signaling pathway leading to cell apoptosis.
Taken together, these findings suggest that Abeta might induce cell apoptosis through ASK1/p38MAPK/p53/Bax signaling cascade.



