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Depletion of reduced glutathione enhances motor neuron
degeneration in vitro and in vivo.
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The mechanism of selective and age-dependent motor neuron
degeneration in human amyotrophic lateral sclerosis (ALS) has not
been defined and the role of glutathione (GSH) in association with
motor neuron death remains largely unknown. A motor neuron-like
cell culture system and a transgenic mouse model were used to
study the effect of cellular GSH alteration on motor neuron cell
death. Exposure of NSC34 motor neuron-like cells to ethacrynic
acid (EA) or l-buthionine sulfoximine (BSO) dramatically reduced
the cellular GSH levels, and was accompanied by increased
production of reactive oxygen species (ROS) measured by the
dichlorofluorescin (DCF) fluorescent oxidation assay. In addition,
GSH depletion enhanced oxidative stress markers, AP-1
transcriptional activation, c-Jun, c-Fos and heme oxygenase-1
(HO-1) expression in NSC34 cells analyzed by a luciferase reporter,
Western blotting and quantitative PCR assays respectively.
Furthermore, depletion of GSH decreased mitochondrial function,
facilitated apoptosis inducing factor (AIF) translocation, cytochrome
c release, and caspase 3 activation, and consequently led to motor
neuron-like cell apoptosis. In an ALS-like transgenic mouse model
overexpressing mutant G93A-Cu, Zn-superoxide dismutase (SOD1)
gene, we showed that the reduction of GSH in the spinal cord and
motor neuron cells is correlated with AIF translocation, caspase 3
activation, and motor neuron degeneration during ALS-like disease
onset and progression. Taken together, the in vitro and in vivo
data presented in the current report demonstrated that decreased
GSH promotes multiple apoptotic pathways contributing, at least
partially, to motor neuron degeneration in ALS.
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Patient Drug Information

Ethacrynic Acid (Edecrin® ) Ethacrynic acid,
a 'water pill,' is used to treat high blood
pressure and fluid retention caused by
various medical problems. It causes the

Source: AHFS Consumer Medication Information
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