
BRAIN AND NERVOUS SYSTEM

PARKINSON’S DISEASE

Parkinson’s disease (PD) is a neurodegenerative disorder that causes 

progressive impairment of motor skills, including muscle rigidity, 

tremor, and slowing or loss of physical movement. These symptoms 

result from decreased dopamine, a neurotransmitter that stimulates 

the brain’s motor cortex. Most PD cases are described as idiopathic, 

meaning that no specific cause exists. However, mutations in numer-

ous different genes have been found to cause, or predispose, an indi-

vidual to certain types of PD. For instance, mutations in the PARK2 
(parkin 2) gene on chromosome 6 are the most common known 

genetic cause of early-onset PD, found in 18% of patients who develop 

PD before the age of 40 and 80% of those who show symptoms before 

turning 20. The PARK2 form of PD is inherited recessively, so individu-

als must receive two mutated copies of the gene, one from each 

parent, to develop it. PARK2 codes for a protein named parkin; it has been hypothesized that the parkin protein normally 

breaks down a substance that is toxic to dopamine-producing brain neurons. A recent study indicates that stem cell therapy 
may be useful in treating Parkinson’s: in 2007, researchers derived stem cells, called induced pluripotent stem cells 
(iPSC), from the skin cells of mice that exhibited Parkinson-like symptoms due to loss of dopamine production. After differ-

entiating the mouse-derived stem cells into dopamine-producing nerve cells, the cells were re-implanted into the brains of 

the original donor mice; four out of five mice exhibited a significant remission in Parkinson-like symptoms. These animal 

studies show great promise for the eradication of Parkinson’s symptoms in humans. Re-implantation of such cells consti-

tutes a major surgical procedure requiring skillful and precise manipulation. Advanced CT scan–guided surgical techniques 

will be required to inject the dopamine-producing neurons into the brain’s substantia nigra.

HUNTINGTON’S DISEASE

Huntington’s disease (HD) is perhaps the most well known and seemingly straightforward of genetic 

disorders. No widely available treatment exists; an individual needs only one copy of the gene muta-

tion to develop the disease, and its devastating, progressive symptoms—jerky, random, and uncon-

trollable movements and severe cognitive impairment—do not usually appear until later in life. The 

disease is caused by a specific type of mutation in the HD gene on chromosome 4, which codes for 

a protein known as huntingtin (Htt). Within the gene, a sequence of three DNA nucelotides, CAG, is 

repeated multiple times. CAG codes for the amino acid glutamine in the protein made by the HD 

gene.  If CAG occurs less than 36 times, the gene codes for Htt; if the gene contains 36 or more CAG 

repeats, it encodes a mutant form the protein (called mutant Huntingtin protein or mHtt) with the 

corresponding more than 36 glutamine residues. mHtt kills neurons in certain areas of the brain 

including the striatum, resulting in HD symptoms. That it is specifically the poly glutamine stretch in 

the Htt protein that causes the disease has been proven by mice expressing the expanded CAG 

repeat in the human exon 1 of the HD gene representing just a short part of the Htt protein that con-

tains the polygluatmine stretch. The greater the number of CAG repeats a person has in the HD gene, 

the earlier the onset of the disease and the more rapid its progression. Furthermore, although chil-

dren with one HD-affected parent have a 50% chance of inheriting the mutation due to its autosomal 

dominant inheritance pattern, individuals can sometimes develop the disease even if neither of their 

parents did, because the number of CAG repeats often increases as the HD gene is passed from one 

generation to the next. However, treatments using stem cells to replace damaged neurons have 

yielded promising results in animal studies.
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MENINGIOMA AND ASTROCY TOMA

Meningiomas are slow-growing, usually benign tumors that develop from thin membranous layers of tissue called menin-
ges that cover and protect the brain and spinal cord. They are the most common intracranial tumors in humans and affect 

the brain only by secondary expansion. Symptoms occur often very late after development of the tumor and may include 

unexplained headaches and seizures. Large meningiomas can cause various motor and sensory disturbances depending 

on their location; smaller ones are frequently only detected when a patient undergoes an MRI or CT scan for an unrelated 

reason. Rare cases show a hereditary pattern. Both the hereditary and sporadic types are associated with mutations of the 

NF2 (neurofibromin 2) gene on chromosome 22, which codes for a tumor-suppressing protein called merlin. NF2 mu-

tations result in a version of the merlin protein that cannot perform its normal function. Menigiomas can often be cured by 

surgical removal because they are located at the outer surface of the brain, making them easily accessible.

In contrast, an astrocytoma, or malignant tumor of the cells called astrocytes that surround and functionally support 

most brain tissue, can almost never be completely removed by surgery. The major treatment available today is the gamma 

knife and proton therapy, which kills the malignant cells with precisely targeted irradiation. Astrocytoma is also caused by 

a characteristic genetic mutation, but has a far worse prognosis because it occurs inside the brain and almost always infil-

trates surrounding brain tissue. In the early phases astrocytoma may cause a variety of symptoms including headaches 

and seizures. Media speculation (in late 2008) holds that Senator Ted Kennedy suffers from astrocytoma. 

The occurrence of astrocytoma is sometimes associated with melanoma. Almost all patients with both astrocytoma and 

melanoma have a mutation in the CDKN2A (cyclin-dependent kinase inhibitor 2A) gene, which codes for a cell cycle regu-

lator. Therefore, all melanoma patients should be tested for a mutation in the CDKN2A gene. If a mutation is present, the 

patient can be tested by MRI or CAT scan for astrocytoma.  
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