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Cysteine, sulfite, and glutamate toxicity: a cause of ALS?
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BACKGROUND: Amyotrophic lateral sclerosis (ALS) of nonmutant
superoxide dismutase (SOD) type may be caused by toxicity of the
reduced glutathione (GSH) precursors glutamate and cysteine, and
sulfite (a metabolite of cysteine), which accumulate when one or
more of the enzymes needed for GSH synthesis are defective.
OBJECTIVES: A case is examined where the patient exhibited
elevated sulfur on a hair mineral analysis, elevated blood cysteine,
positive urine sulfite, elevated urine glutamate, and low whole
blood GSH. During the time when strict dietary and supplement
measures normalized the patient's whole blood GSH, blood
cysteine, and urine sulfite, the patient did not experience additional
physical decline. The possible causes of abnormalities of the
patient's laboratory test results, as well as the nutrition measures
used to normalize them, are discussed in relationship to the
functions and importance of cysteine, sulfite, and glutamate in
glutathione metabolism in ALS. CONCLUSIONS: Since elevated
plasma cysteine has been reported in other ALS patients, sulfite
and cysteine toxicity may be involved in other cases of ALS.
Patients with ALS with nhonmutant-SOD should be tested for sulfite
toxicity, cysteine, glutamate and GSH levels, and whether they
have low levels of GSH metabolism enzymes. Since glutamate
metabolism appears to be inhibited by sulfite, research on the
effect of sulfite on glutamate levels in patients with ALS should be
pursued. Life might be prolonged in those patients with ALS with
sulfite toxicity by closely monitoring the blood cysteine and urine
sulfite levels and minimizing their dietary intake, as well as
increasing GSH by using sublingual GSH. A long-term solution
might be found through research to determine methods to increase
GSH synthesis without using sulfur-containing supplements that
may add to the cysteine and sulfite toxicity.
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