BOX 30.4

HUNTINGTON’S DISEASE

Huntington’s disease (HD) is an inherited progressive neurodegenerative disorder that affects about 1 in 10,000 people. Symptoms include abnormal movements (comprising both involuntary movements termed chorea or dystonia and motor incoordination), cognitive difficulties, and emotional difficulties, including depression, apathy, and irritability. Onset is usually in midlife, but can range between childhood and old age. HD is generally fatal within 15 to 20 years after onset. The disease is caused by an expanded CAG repeat coding for polyglutamine in the HD gene product, termed the “huntingtin” protein. CAG repeat lengths between about 10 and 25 are normal, whereas those above 36 cause HD. Within the expanded range, the longer the repeat, the earlier the age of onset. The normal function of huntingtin is poorly understood, but it may be involved with cytoskeletal function, or cellular transport. 

Pathologically, HD is characterized by selective neuronal vulnerability. The caudate and putamen of the corpus striatum are most affected in early stages, but as the disease progresses, other areas of the brain also become affected. Within the striatum, medium spiny GABA neurons are severely affected, with up to 95% loss in advanced cases, whereas large interneurons are relatively spared. In addition, there are intranuclear inclusion bodies and perinuclear and neuritic aggregates of huntingtin in HD neurons. 

The pathogenesis of HD is still incompletely understood and represents a challenge for neuroscience. The huntingtin protein is widely expressed throughout the brain and is expressed at lower levels in other regions of the body as well. HD, like other neurodegenerative diseases, involves abnormal protein folding and aggregation. The inclusions themselves appear not to be directly toxic, but they likely represent a late stage of an abnormal process, whose earlier steps are pathogenic. The study of the disease has been facilitated by the generation of cell models, invertebrate models, and mouse models. Chaperone proteins can ameliorate the pathology, perhaps by refolding abnormally folded huntingtin. Huntingtin may normally be degraded by intracellular proteolytic machinery, termed the proteasome, and inhibition of the proteosome may be one of the toxic effects of the abnormally expanded polyglutamine. 

A number of lines of evidence have pointed to a possible role for abnormal gene transcription in HD. Several studies have suggested that targeting of huntingtin to the nucleus enhances toxicity. Huntingtin may normally have a role in regulation of gene transcription, although this is poorly understood. Expression array studies show that mouse and cell models have an alteration of normal gene expression patterns. Abnormal intereactions with coactivator and corepressor complexes may contribute. 

Whatever the initial mechanisms, symptoms appear to be caused by both cell dysfunction and cell death, with cell death correlating best with functional disability. Thus, preventing cell death is a major goal of experimental therapeutics in HD and other neurodegenerative disorders. Cell deathmay partly involve apoptoticmechanisms with activation of caspases and may also involve mechanisms such as excitotoxicity, metabolic, or free radical stress. Therapeutic strategies under investigation include protection of neurons with neurotrophins, altering abnormal gene transcription patterns, and reducing cell death with inhibitors of caspase activation or blockers of excitotoxicity. 
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