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Hope for the Future:

A Life Altering Treatment for Huntington’s Disease

[bookmark: _GoBack]1 in 10,000 Americans have Huntington’s disease and 200,000 Americans are at risk (What Is HD?). Huntington’s disease (HD) is an ailment in the brain that greatly affects the body and mind. There are many diverse symptoms which can disrupt the thoughts, behaviors and actions of those affected. Currently there is no cure for HD and while there are some drugs and therapies to help the symptoms, researchers are looking for at a new version of treatment that directly involves the damaged cells; cell therapy is the process of replacing dead cells with healthy new ones. There are a few different strategies for cell therapy but the most practiced one right now is fetal neural transplants; healthy brain cells are taken from a fetus and transplanted directly into the brain of a HD patient. In various animal and human studies, neural transplantation has been shown to be a very effective in reducing the symptoms of neurological disorders and with continuing research, this therapy could be a life altering treatment to better the life of HD patients throughout the world.
Freeman et al. describes HD as a “fatal, incurable neurodegenerative disorder with primary neuronal pathology within the striatum”, which means nerve cells in the striatal section of the brain die over time. The degeneration is caused by a single abnormal gene on chromosome four; this gene codes for the production of a protein called “huntingtin” (Learning About HD). The defect causes a sequence of DNA called a CAG, also called a polyglutamine, to repeat many more times than it should (Huntington’s Disease). CAG is a three nucleotide sequence on a strand of DNA and if there are too many CAG sequences in a row, it is harmful to the brain because it causes a toxic gain-of-function which leads to neurodegeneration (Evers et al.). This malfunction in the protein leads uncontrolled cell growth which causes clumping in the brain which causes nearby nerve cells to die. 
HD affects many different systems in the body and symptoms can vary from person to person and can show up at different times. HD affects behavior, motor skills and cognitive skills. The first changes people may notice are behavioral or emotional changes. Some of these changes include irritability, anxiety, aggressive outbursts, mood swings and social withdrawal (What Is HD?). Problems with motor skills can either be involuntary movements or impairments in voluntary movements. These can include involuntary jerking (chorea), muscle rigidity or contracture, slow or abnormal eye movements, impaired balance or posture, difficult speech and difficult swallowing (Mayo Clinic). These impairments can affect a person’s ability to work, perform daily activities and remain independent. Another major area that HD affects is cognitive abilities. These can include an inability to start a task or conversation, lack of flexibility, lack of impulse control, problems with spatial awareness, difficulty focusing and difficulty in learning new things (Mayo Clinic). Lastly, HD can cause psychiatric disorders, the most common being severe depression. Surprisingly, the depression is not caused by getting the Huntington’s diagnosis but is instead caused by changes in brain function (Mayo Clinic). Other conditions include obsessive-compulsive disorder, mania or bipolar disorder. Although these symptoms vary in type and severity, they are all deleterious to a person’s ability to function normally in day to day life, which is one reason why a cure is so important. 
Currently there is no cure to stop or alter HD, but there are some therapies and medications that can make living with the disease a little easier, at least for a while. Patients with HD may go to physical, occupational or speech therapy to get help with muscle control, which is one of the main problems caused by the disease. Additionally, there are many different drugs to try and combat different symptoms of HD. The first group of drugs is used to help with the involuntary movements, or chorea; these include Tetrabenazine which is approved by the FDA to be used for the treatment of HD and antipsychotic drugs like haloperidol and clozapine which have a side effect of suppressing movements (Mayo Clinic). There are also drugs to help treat the psychiatric disorders associated with HD; these include antidepressants, antipsychotic drugs and mood-stabilizing drugs. While these drugs may help with present symptoms, they will do nothing to stop the progression of HD and some of these drugs have side effects, like depression, insomnia and nausea, that could cause more harm than good (Mayo Clinic). Another type of treatment that is gaining more popularity is cell therapy.
Cell therapy involves treating lost or damaged cells with new cells; so in the case of HD, the dead brain cells would be replaced with healthy new ones. There are various types of cell therapy and each one offers its own benefits. One method is to grow new cell lines in a laboratory. This means that scientists grow a basic cell, let it replicate and then transplant those cells into the brain. The basic cells can then find the damaged areas, differentiate into the appropriate cell type and restore the lost function (Melton). This method could be essential to cell therapy because hospitals could have large numbers of cells in the fridge ready to be used. Another method that many scientists believe in is self-repair, which isn’t so much a therapy as it is a discovery. Scientists in California made the discovery that “small reservoirs of stem cells continue to spawn neurons throughout adult life” (Melton). If they could figure out how to activate these stem cells, that would be critical to treating many neurodegenerative disorders. The last method is neural transplantation which is presently the most used type of cell therapy. Neural transplantation involves taking brain cells from human fetal tissue and transplanting them into the brain of a patient with HD or other neurological disorder such as Parkinson’s disease. The new cells can then develop into working brain cells and fix the problems caused by HD, kind of like putting a puzzle back together.
Cells for neural transplants are taken from human fetuses and it’s for one reason; because the fetus brain cells are not fully developed so when they are transplanted into the adult brain, they can differentiate into the specific cells that have died. One study was done where healthy brain tissue was taken from an adult and transplanted into the brain of a HD patient but the tissue did not survive the transplant process (Rosser and Dunnett), which proves that underdeveloped cells are needed. There have been countless animal studies done to help verify that this is a functional treatment. One study gave monkeys a drug that caused them to have abnormal movements, similar to HD and then brain cells from a fetal rat were transplanted to the monkeys; shortly after the transplant, five of the monkeys had drastically reduced symptoms (Ezzell). Another study done on primates showed that fetal grafts can survive and improve motor function and a similar study showed that human fetal cells can grow in rodents with HD symptoms (Freeman et al). Rosser and Dunnett also did many studies with rats; they transplanted fetal rat tissue in adult rats with HD symptoms and found many cases of improved functionality. According to Freeman et al., “evidence in animal studies shows that all striatal cell types can survive transplantation, grown and establish functional connections”. These experiments strongly indicate that fetal transplantation can reduce many symptoms caused by HD and is a safe and effective treatment.
	Logically, the next step would be human trials and while many have conducted, they are mostly small, with few patients. One study had only one patient but he had excellent results. After the surgery, Freeman et al. noticed that “apparent changes in chorea and balance occurred by three days after the first procedure”. A similar study done on a single patient in Mexico showed related results. The patient showed minor signs of improvement after surgery and one year later she had clearer speech and less symptomatic movements (Ezzell).  Another study had five patients and the results were also promising. Three of the five patients had enhanced motor and cognitive functions and improvements were seen in everyday activities (Bachoud-Levi et al). These results all show significant improvement in HD patients compared with HD patients who had no treatment.  Most of the results also indicate that the benefits from this therapy could have a long-term effect (Bachoud-Levi et al) because the patients who show major improvements do not slide back to more degeneration. 
The results from the human studies are encouraging but they are limited. Since the trial groups were small, the results could be biased or skewed; one group could just be lucky to have so much improvement or the treatment could really work but it’s hard to tell. Because of this, more trials need to be done on a larger scale and patients need to be observed over a longer period of time. According to Peschanski, Bachoud-Levi and Hantraye, “more than one hundred HD patients are currently involved in a large scale, controlled trial in Europe”. The results from this trial could give definitive proof either for or against neural transplants.   
	Melton observed that while fetal neural transplantation is “the gold standard in cell therapy”, it faces many ethical and practical dilemmas. One ethical boundary is the fact that the tissue comes from aborted fetuses. People argue that if a mother knows the aborted fetus will eventually help other people, she might be more inclined to terminate (Rosser and Dunnett). This would be highly unethical if it influenced ambivalent mothers to terminate their babies. Another issue is that it can take up to six fetuses to provide enough tissue for one patient so there will never be enough fetal tissue to go around (Melton); so who would get to decide which patients get the transplants? One solution to this problem is to use fetal tissue from other animals; tissues from pigs or rats could have the same benefits as human tissue but more investigation is needed. If other types of tissue could be used, neural transplant could become an instant go-to surgery for people with neurodegenerative disorders.
	Overall, Huntington’s disease is a terrible sickness that no one should have to suffer. It can affect all parts of the body and mind and there is no cure at this time. Scientists are making strides in the medical field to try and find a treatment that could give these patients some long term support. Many types of cell therapy are being looked at as possible treatments; specifically fetal neural transplants. Results from neural transplant studies are looking very promising and once more research and trials are conducted, it could be the next best thing to a cure for HD.
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