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Abstract
Amyotrophic lateral sclerosis with the SOD1 mutations

Masashi Aoki, M.D., Ph.D., Hitoshi Warita, M.D., Ph.D. and Yasuto Itoyama, M.D., Ph.D.
Department of Neurology, Tohoku University School of Medicine
Tohoku University Hospital ALS Center

Mutations in Cu/Zn superoxide dismutase (SOD1) have been linked to some familial cases of amyotrophic lat-
eral sclerosis (ALS). In familial ALS kinders with mutations in the SOD1 gene, the age of onset of weakness varies
greatly but the duration of illness appears to be characteristic to each mutation. For example, in patients with the
L84V mutation, the average life expectancy is less than 1.5 year after the onset of symptoms, whereas patients
harboring the H46R mutation have an average life expectancy of 18 years after the disease onset. In view of the
evidence supporting the idea that familial ALS variants of SOD1 enzymes acquire toxic properties, the variations
in the duration of illness in the different kinders might arise because each mutation imparts different degrees of
toxicity to the mutant protein.

We developed rats that express a human SOD1 transgene with two different ALS-associated mutations
(G93A and H46R) develop striking motor neuron degeneration and paralysis. The larger size of this rat model as
compared with the ALS mice will facilitate studies involving manipulations of spinal fluid (implantation of intrathe-
cal catheters for chronic therapeutic studies; CSF sampling) and spinal cord (e.g., direct administration of viral-
and cell-mediated therapies).

Hepatocyte growth factor (HGF) is one of the most potent survival-promoting factors for motor neurons. To
examine its both protective effect on motor neurons and therapeutic potential, we administered human recombi-
nant HGF (hrHGF) by continuous intrathecal delivery to G93A transgenic (Tg) rats at onset of paralysis for 4
weeks. Intrathecal administration of hrHGF attenuates motor neuron degeneration and prolonged the duration of
the disease by 63%. Our results indicated the therapeutic efficacy of continuous intrathecal administration of
hrHGF in Tg rats. The results should prompt further clinical trials in ALS using continuous intrathecal admini-
stration of hrHGF.

(Clin Neurol, 48: 966—969, 2008)
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