BOX 28.3

MOTOR NEURON DISEASES

There are several neurological disorders that selectively affect motor neurons. Spinal muscular atrophy (SMA) is a hereditary disorder in which motor neurons develop normally but begin to degenerate not long after birth. Autosomal recessive SMA was described by neurologists long before its cause was known, and several different clinical phenotypes were described. SMA causing weakness in infancy was called Werdnig-Hoffman disease; SMA causing weakness later in childhood was called Kugelberg-Welander disease. Both forms of SMA are caused by a mutation in a gene called “survival of motor neuron” or SMN gene. The SMN protein is widely expressed in neurons and has a role in processing mRNAs. It is not known why motor neurons are more vulnerable to mutations of SMN than other cells. In an X-linked SMA, called Kennedy’s disease or spinal and bulbar muscular atrophy (SBMA), weakness begins in adult life in affected males. Motor neurons innervating facial and jaw muscles are often affected early on. The mutation in SBMA is a triplet repeat expansion in the androgen receptor gene that leads to expression of an abnormal androgen receptor. The androgen receptor is expressed in motor neurons, and over time accumulation of the abnormal receptor leads to degeneration of the motor neuron. 

Amyotrophic lateral sclerosis (ALS), also known as Lou Gehrig’s disease, is a disease with degeneration not only of the motor neurons, but also of corticospinal neurons of the motor cortex. In most patients with ALS, the disease is not hereditary and its cause is unknown. There are a few hereditary forms of ALS that make up a small percentage of all patients with ALS. Nevertheless, the identification of familial ALS (FALS) genes has provided ideas about pathways that may be responsible for causing sporadic ALS. The first gene mutation identified in FALS encoded the enzyme superoxide dismutase, SOD1. Studies using transgenic mice expressing the mutant SOD1 gene showed that FALS was not caused by loss of enzyme activity, but by abnormal properties of the mutant SOD1 protein. Studies expressing mutant SOD1 in different cell types are revealing that glial and inflammatory cells may also contribute to motor neuron degeneration in FALS (Boillee, Vande Velde, & Cleveland, 2006). The ability to manipulate the expression of mutant genes in animal models promises to provide an invaluable contribution to finding causes and treatment of ALS.
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