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Physiology

Has an occurrence of 1:15,000 across the globe

Also known as Huntington’s Chorea

Disease targets entire nervous system: the brain does not function normally because brain cells are not protected from toxic chemicals post-mutation

Onset may be early or late: eventually the person dies

Muscle spasms, involuntary muscle contracting, etc.

Difficulty speaking, swallowing, and planning, etc.
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Molecular Cause

Disease is found on Chromosome 4, location 16.3

Function of HTT gene is not clear, a knockout of the gene in mice is lethal

Transmission: Autosomal Dominant, unlike other diseases of this transmission pattern, one 
defective copy of the gene results in equally bad symptoms as having two copies of the defective 
gene 

Normal number of CAG triplets in humans is 6 to 35; number found in humans with Huntington’s 
Disease is 36 to 39

This runaway mutation destroys mitochondria and brain cells 

Monday, May 27, 2013



Monday, May 27, 2013



Treatments/Risks and 
Limitations

There must be a diagnosis before any treatment takes place. This can be done using MRIs, 
PETs, or a CT head scan. If there is a history of the disease in the family, it is strongly 
encouraged to be genetically tested.

The disease must be dealt with genetic counseling as well.

Several treatments exist for Huntington’s Disease, however there is no cure

The use of several medicines such as Tetrabenazine, Diazepam, and Depakene can work 
together to treat movement disorders, anxiety disorders, and migraines respectively. 
However, this drug “cocktail” can lead to liver damage, and possibly become a fatal 
combination.

A treatment on the horizon is the use of electrodes inserted into the brain along with a slight 
charge passed through the brain. This treatment can temporarily treat the patient of 
involuntary muscle movements and spasms. However, the limitation of this treatment is that 
this dose of electricity leads to short-term memory loss and difficulty learning new material.
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Proposal Cure and Limitations
Scientists have cured mice (mus musculus) of Huntington’s Disease with the drug for Alzheimer’s 
called “Memantine.” 

Mus musculus HTT gene is 95% similar to Homo sapiens HTT

Using this drug and a synthetic nucleic acid named Antisense Oligonucleotide (ASO) should be 
suitable for a cure to Huntington’s Disease. 

This nucleic acid’s base pairs are complementary to the target gene’s mRNA. They pair and bind 
with the mRNA and break it down with an enzyme called RNase-H. The molecular instructions for 
the Huntingtin Protein are not translated therefore no protein is made. 

ASOs pertain to the single-stranded RNA which is why ASOs can penetrate the cell membrane. 
For this reason, ASOs can be made into drugs. However, this is where the problem lies. There is 
no way to get the ASO into the brain directly. Therefore, the best way to get the ASO to the brain, 
is to pump it through the cerebrospinal fluid.

The most significant research study relating to this treatment was when Dr. Donald Cleveland and 
his research team cured several mice of Huntington’s Disease using the ASO treatment. 

The clinical trial for this treatment is now at 18 months. There remains hope for people with 
Huntington’s Disease yet. 
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