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Abstract

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease, whose main
symptoms include systemic muscle atrophy, muscle weakness, dysarthria, dysphagia,
and respiratory failure. While the pathogenesis of this disease remains unclear,
various hypotheses have been proposed, including oxidative stress and glutamate
neurotoxicity. It has been reported that plasma homocysteine levels are higher in ALS
patients than in healthy adults, and mecobalamin appears to inhibit homocysteine-
induced neurodegeneration by acting as a coenzyme for methionine synthase, and
thus new indication of high dose mecobalamin for ALS has been explored. Various
non-clinical studies have been investigated ; for example, the protective effect against
homocysteine-induced cell death in a mouse motor neuron-like cell, NSC-34D, was
verified. Also, the attenuation of the decline in forelimb grip strength was observed in
wobble mice, an animal model for ALS. The results of the clinical trials demonstrated
the effectiveness of high dose mecobalamin in slowing functional decline and extending
survival time in patients with early-stage ALS. In addition, safety for ALS patients
was confirmed in each clinical trial. Based on these results, high dose mecobalamin
was approved in Japan in September, 2024. It is expected to be a new option for ALS,
where therapeutic drugs are limited.
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