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Abstract
Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease that is characterized by progressive death of motor neurons in the cortex, brainstem, and spinal cord. Until now, many treatment strategies have been tested in ALS, but so far only Riluzole has shown efficacy of slightly slowing disease progression. The pathophysiological mechanisms underlying ALS are multifactorial, with a complex interaction between genetic factors and molecular pathways. Other motor neuron disease such as spinal muscular atrophy (SMA) and spinobulbar muscular atrophy (SBMA) are also progressive neurodegenerative disease with loss of motor neuron as ALS. This common thread of motor neuron loss has provided a target for the development of therapies for these motor neuron diseases. A better understanding of these pathogenic mechanisms and the potential pathological relationship between the various cellular processes have suggested novel therapeutic approaches, including stem cell and genetics-based strategies, providing hope for feasible treatment of ALS.
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[image: Figure F1 ]Figure 1

Update of therapeutic clinical trials for ALS. CoQ10; conenzyme Q10, TUDCA; tauroursodeoxycholic acid, G-CSF; granulocyte colony stimulating factor, BDNF; brain-derived neurotrophic factor, IGF-1; insulin-like growth factor-1, CNTF; ciliary neurotrophic factor, PBA; 4-phenylbutyrate, SC; stem cell.
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Summary of pathomechanism-based clinical trials for ALSNMDA; N-methyl-D-aspartate, EAAT2; glial excitatory amino acid transporter, AMPA; α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid, FVC; forced vital capacity, VGCC; voltage-gated calcium channel, ALSFRS; amyotrophic lateral sclerosis functional rating scale, FTD; frontotemporal dementia, HDAC; Histone deacetylases, PO; oral route, N/A; not available, COX-2; cyclooxygenase-2, TNF-α; tumor necrotic factor-α, PPARs; peroxisome proliferator-activated receptors, G-CSF; granulate colony stimulating factor, GDNF; glial cell line-derived neurotrophic factor, BDNF; brain-derived neurotrophic factor, CNTF; ciliary neurotrophic factor, SC; subcutaneous, IM; intramuscular, VA; visual acuity; VEGF-A; vascular endothelial growth factor A, IV; intravenous, GAPDH; glyceraldehyde 3-phosphate dehydrogenase, GI; gastrointestinal, PDE4B; phosphodiesterase 4B, Hsp; heat shock protein, SOD1; superoxide dismutase-1, FAFS; familial amyotrophic lateral sclerosis, TDP-43; transactive response DNA binding protein 43, BMAA; (β-N-methylamino-F-alanine, UKMND-LiCALS; United kingdom motor neuron disease-Lithium in patients with amyotrophic lateral sclerosis.
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