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Abstract
Oxidative stress is now recognized as accountable for redox regulation involving reactive
oxygen species (ROS) and reactive nitrogen species (RNS). Its role is pivotal for the
modulation of critical cellular functions, notably for neurons astrocytes and microglia,
such as apoptosis program activation, and ion transport, calcium mobilization, involved in
excitotoxicity. Excitotoxicity and apoptosis are the two main causes of neuronal death.
T he role of mitochondria in apoptosis is crucial. Multiple apoptotic pathways emanate
from the mitochondria. T he respiratory chain of mitochondria that by oxidative
phosphorylation, is the fount of cellular energy, i.e. AT P synthesis, is responsible for
most of ROS and notably the first produced, superoxide anion (
O2Ì‡âˆ’). Mitochondrial dysfunction, i.e. cell energy impairment, apoptosis and
overproduction of ROS, is a final common pathogenic mechanism in aging and in
neurodegenerative disease such as Alzheimerâ€™s disease (AD), Parkinsonâ€™s disease
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(PD) and amyotrophic lateral sclerosis (ALS). Nitric oxide (NO
Ì ‡ ), an RNS, which can be produced by three isoforms of NO-synthase in brain, plays a
prominent role. T he research on the genetics of inherited forms notably ALS, AD, PD,
has improved our understanding of the pathobiology of the sporadic forms of
neurodegenerative diseases or of aging of the brain. ROS and RNS, i.e. oxidative stress,
are not the origin of neuronal death. T he cascade of events that leads to neurons, death
is complex. In addition to mitochondrial dysfunction (apoptosis), excitotoxicity, oxidative
stress (inflammation), the mechanisms from gene to disease involve also protein
misfolding leading to aggregates and proteasome dysfunction on ubiquinited material.
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