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Alzheimer disease: Past present future

Neurodegenerative disorders are characterized by a loss of cognitive function and inappropriate death of nerve cells in areas 
of the brain that control such functions as memory and language. The trigger for nerve cell death is unknown in the AD, 

as well as in other neurodegenerative conditions, in which memory decline is a prominent feature.  A rapidly growing body of 
evidence indicates that increased oxidative stress resulting from reactive oxygen radicals is associated with the aging process and age-
related degenerative disorders such as atherosclerosis, ischemia/reperfusion, and arthritis, stroke, and neurodegenerative diseases. 
Reactive oxygen species (ROS) are generated at sites of inflammation and injury, and at low levels, they can function as signaling 
intermediates in the regulation of fundamental cell activities such as growth and adaptation responses. At higher concentrations, 
ROS can cause cell injury and death. The vascular endothelium, which regulates the passage of macromolecules and circulating blood 
to cells and tissue, is a major target of oxidative stress, playing a critical role in the pathophysiology of vascular diseases. Since the 
vascular endothelium, neurons, and glia are all able to synthesize, store and release ROS and vascular active substances in response 
to certain stimuli, their contribution to the pathophysiology of atherosclerosis, stroke, other non-atherosclerotic cerebrovascular 
disease and neurodegenerative syndrome such as mild cognitive impairment (MCI) and the AD is extremely important. In addition, 
abnormalities in cholesterol metabolism, oxidative stress, and vascular lesions are important factors in the pathogenesis of late-onset 
forms of the AD, forms of mental retardation, stroke and MCI. This idea is based on the positive correlations found between stroke, 
MCI, AD and cardiovascular diseases. New evidence indicates that continuous formation of free ROS induces cellular damage and 
decreases antioxidant defenses. Specifically, oxidative stress increases vascular endothelial permeability and promotes leukocyte 
adhesion, all of which are coupled with alterations in endothelial signal transduction and redox-regulated transcription factors. 
We theorize that the cellular and molecular mechanisms, by which cholesterol metabolism abnormalities induce the formation 
of large amounts of ROS, decrease endothelial barrier function via the overexpression of inducible nitric oxide synthase (iNOS) 
and promote leukocyte adhesion. Chronic injury stimuli have the action of inducing decompensation and or alterations in normal 
vascular function, which results in the development of cerebrovascular arterio- and atherosclerosis that further manifest as stroke, 
MCI and/or AD.
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