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Stem Cells for Strokes
You’ve been attacked and it’s by your own body. Suddenly drooling overwhelms all basic activities. Your vision becomes blurry beyond belief and a sudden headache causes not only unbearable pain but also confusion because the source of these random symptoms has no immediate answer. Standing to get the phone and call for help, you realize that a chaotic numbness arises throughout half you body. Your thought to be savior answers the phone but normal speech becomes complicated no matter how hard you try because everything you say comes out slurred. At your ripe age of 65, it was bound to happen according to statistics, but now that it’s happened, how can you still live a normal life? 
A stroke can happen to anyone and the resulting physical state of the brain can be devastating. In the past, most people continued living a debilitating life or died, but now a potential answer has been found for stroke victims to regain mobility and cognitive ability. The answer comes from a tiny but all powering piece of life that until now was not given much attention. With advances in stem cell research, stem cells have the ability to repair and treat stroke victims.
Known scientifically as Cerebral Vascular Attack or Transient Ischemic Attack, a stroke comes in two types of forms. According to the National Institute of Neurological Diseases and Stroke, 20% of stroke cases are Cerebral Vascular Attacks and 80% are Transient Ischemic 
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Attacks. (Know Stroke 1) Transient Ischemic Attacks, are also known as TIAs, involves the interruption of blood flow to the brain due to a blood clot to the artery or blood vessel in the brain. There are two different kinds of TIAs; Thrombotic and Embolic. Thrombotic TIAs is the basic blood vessel blocking due to a clot that formed in the brain. Embolic strokes are also clotted brain blood vessel involving strokes, but with these the clot forms outside the brain such as in the heart and travels to the brain where it causes a blockage, known as an embolism. Thrombotic clots account for about 50% of all strokes and Embolic clots make up the other 30% of strokes considered to be TIAs. (Health-Cares 1) Cerebral Vascular Attacks are less common but just as devastating as TIAs because they include the rupturing of a blood vessel in the brain which interferes with normal brain functioning. The pooling blood puts pressure on surrounding brain tissue compressing other blood vessels and preventing regular blood flow. No matter which type of stroke occurs, the outcome is always damaging to the brain and thus damaging to all other bodily functions as well.
Every person of each gender and race is susceptible to a stroke to some extent, making it a very lethal disease. According to the American Heart Association, “In 2008, the annual incidence of new or recurrent stroke in the United States was about 780,000, with approximately 600,000 of these strokes being first attacks.” (Circulation e62) On average, every forty seconds, someone in the United States has a stroke (Circulation e62). This frequency of strokes in the country is tremendously high.  The Internet Stroke Center claims, “Nearly three-quarters of all strokes occur in people over the age of 65. The risk of having a stroke more than doubles each decade after the age of 55.” (Stroke Statistics 1) There are many factors that contribute to a person’s chances of experiencing a stroke, age being one of them. Blacks have a risk for stroke 
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that is almost double that of whites in reference to data collected by the American Heart
Association (Circulation e 62). Children are also susceptible to stroke but not nearly as much as older people, with only about 6.4 per 100,000 children under the age 15 experiencing a stroke (Circulation e68). With such high numbers of stroke occurrences each year, it’s no wonder that stroke is the country’s third leading cause of death trailing behind only cancer and heart disease. It has been found that physical activity reduces risks of stroke, while obesity, smoking, and prior diseases, such as diabetes and atherosclerosis, increases the risk of experiencing a stroke. Taking the right precautions can help prevent the onset of a stroke which is so common in the general public.
Not only are strokes common, but the damage they can inflict is devastating to most. The most common symptoms of a stroke are: numbness, trouble walking, dizziness, trouble seeing, impaired speech, and uncaused headache. All of the side effects happen in a sudden manner and not often individually. The most common symptom is weakness, or paralysis to one side of the body. Victims may experience complete loss of voluntary movements as well as face muscle weakness which is paired with drooling. An inability to speak, as well as comprehend other speech, is very common. Blurred vision and tingling may also be experienced. If the stroke takes place in the lower section of the brain, it can disrupt balance, breathing and even cause unconsciousness. The most severe symptoms include deep coma, loss of speech, and paralysis which can lead to death or permanent neurological disturbance after recovery. The effects of a stroke depend on what part of the brain is injured and how severely it’s injured (Health-cares 2).  Where in the brain a stoke occurs has a lot of effect on what functions of the body are damaged. Since stokes come in many variations they can produce lethal injury in a large extent of ways. 
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            Luckily, for stroke victims there is an answer to their suffering that has just been discover within the last decade: Stem Cells. Stem cells are a class of undifferentiated cells that are able to differentiate into specialized cell types (MediLexicon 1). Stem cells come in two basic types, Embryonic and Adult Stem cells.. To this day stem cells have been found throughout the body, including in brain, bone marrow, peripheral blood, blood vessels, skeletal muscle, skin, teeth, heart, gut, liver, ovarian epithelium, and testis ( NIH 1). Most of these do not actually have the potential to be extracted and then cultured in large amounts. For this reason, scientists are working hard to find new ways in which they are able to take samples of other stem cells, support the cell growth in larger amounts, and manipulate them to be used in treatments. 
Embryonic stem cells are extracted from a fertilized egg that has been through mitosis and is at the Blastocyst stage. The stem cells grow in a cluster inside the cell. At this point in development, the embryo is about five days old. Embryonic stem cells are able to differentiate into the largest number of different cells. This makes embryonic stem cells the most desirable in terms of potential for treating a variety of diseases. Although, due to ethical reasons, embryonic stem cells research was banned by President George W. Bush because it was thought that extracting the stem cells resulted in the death of the embryo. On March 9, 2009, President Barack Obama lifted the restrictions on federal funding for embryonic stem cell research (Research America 1). Pre-clinical testing is now able to begin in laboratories with embryonic stem cells. The reason why embryonic stem cells have not been approved by the FDA for clinical trials is because embryonic stem cells are still unpredictable. Scientists have yet to find a way to control what specializes cells embryonic stem cells turn into. Because of this unpredictability, embryonic stem cells have not been approve for testing beyond the pre-clinical stages because it 
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could cause potential harm to the patient. If embryonic stem cells were inserted into the brain in hopes they turn into brain cells, and instead turn into heart cells, the possible resulting state of the patient could be horrific. So, until embryonic stem cells become more reliable in a Petri dish, they won’t be tested in humans yet. stem cells, on the other hand, are often found as the best form of treatment (Stem 101-M, 14).
	Adult stem cells, on the other hand, are often found as the best source for stem cell treatment. For over fifty years, research has been performed on adult stem cells (NIH 1). In the 1950s, researchers found that there are two different kinds of adult stem cells located in bone marrow (NIH 1). This began the steps towards finding uses for stem cells. Hematopoietic stem cells make up all stem cells found in blood. Bone marrow stromal stem cells, more commonly known as mesenchymal stem cells, can generate bone fat and cartilage cells. Mesenchymal cells have the ability to support the formation of blood and fibrous connective tissue (NIH 1). This is what gives mesenchymal cells the most potential for treatment use, because they can form fibrous connective tissue such as muscle.
	Most stem cell treatment tests are being completed using mesenchymal adult stem cells. Mesenchymal cells are the best subject for scientists to use in such experimentation. It has been discovered that of all stem cells known, mesenchymal are easily obtainable as well as easy to work with. With the ability to divide quicker than any other stem cell variation, mesenchymal cells can create a larger culture in less time with their hardy ability to survive. Like all stem cells, Mesenchymal cells are considered undifferentiated, meaning they have not yet developed into a specialized cell. What makes mesenchymal cells different is that the types of specialized cells they can turn into are much broader than most other adult stem cells. This great ability gives 
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scientists the opportunity to make large cultures of cells and test them on different disabilities, diseases, and cell abnormalities.
	Mesenchymal cells are the most promising source for stem cells treatments. Recent studies have shown the true potential for mesenchymal cells. According to  , “Several recent reports demonstrate that human mesenchymal cells derived from adult human bone marrow can differentiate in a culture to neuronal stem cells…” (Stem 101-M, 14). This means that mesenchymal cells have the ability to grow into full functioning neurons. Neurons are the only cells in the body that are not able to divide and replenish when they die or become damaged. In the publication “Circulation” by the American Heart Association, scientists describe mesenchymal cells as the following: 
In addition to their ability to differentiate into multiple different cell types that would be contributory to the recovery and repair of the brain by replacing destroyed cells, mesenchymal stem cells also secrete angiogenins, cytokines and trophic factors that can support and stimulate multiple other cell types. The cascade of cellular events following the release of these cytokines and trophic factors would also potentially lead to beneficial effects by restoring blood supply, by rescuing cells at risk, and by stimulating the remaining cell populations to repair and propagate new cells and synaptic connections. Mesenchymal stem cells are also anti-inflammatory, immunomodulatory (i.e., down regulate the T cells immune system), and immune-privileged, allowing them to be used in allogeneic transplantation without the concomitant use of immunosuppressive medication; (Circulation e64)
The statement above explains the mesenchymal cells’ ability to differentiate into normal behaving neuronal cells. Not only do mesenchymal stem cells replace already damaged cells to 
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full function but they also benefit surrounding cells by stimulating repair and blood flow to the nearby area. When stroke victim experiences a stroke, damaged brain cells cannot grow back. Mesenchymal cells give us the opportunity to regenerate these cells and further nourish the surrounding cells.
Stem cell testing has been underway for almost a century. In the 1960s, scientists who were studying rats discovered two regions of the brain that contained dividing cells that ultimately become nerve cells (NIH 1). At first it was thought that human’s brain cells could not regenerate themselves. It wasn’t until the 1990s that scientists agreed that adult brains do contain stem cells with the potential to regenerate brain cells (NIH 1). This knowledge gave scientists the hope that stem cells could provide treatment for damaged brain tissue. 
There are yet to be any commercial stem cell treatments for diseases and injury, stroke included. The process to reach the commercial treatment stage is so long that scientists and doctors have yet to even have enough time to get there. According to stem cell research company, Stemedica’s Vice President of Marketing and Business Development, Dave McGuigan, “It takes 8 years or more of approvals by the FDA to have a treatment commercialized.” The clinical phases can not even begin until the testing is approved by FDA. Years of lab research and animal testing must be completed and a results report must be presented to the FDA. If the results prove promising, and the testing is approved by the FDA, clinical trials may begin. 
Clinical trails take place through three phases. Phase 1 involves treatment testing within a small sample population of 10-20 people. After a year or more of testing, results can be proposed 
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to the FDA if successful. Once approved to continue, the treatment can move to Phase 2 which 
involves a larger population of 100-300 people. This same pattern continues for another year or two. Once approved by the FDA again, the treatment can move on to Phase 3 where 300-3,000 patients can be tested. This entire process of reaching and completing Phase 3 can take a decade or longer. If any problems or cause for concern is witnessed in the treatment by the FDA, the whole testing can be cancelled and moved back to square one, the pre-clinical stage. This is the reason why stem cells have not yet been made into an official treatment for stroke or other diseases. There just hasn’t been enough time to reach the last phase of clinical testing. It doesn’t mean that we haven’t gotten anywhere with stem cell testing; there are many testing groups that are on their way to reaching Phase 3 (McGuigan). It is just a matter of time before stem cells are approved for commercialization.
Stem cells have the ability to correct disabilities in victims of stroke. As the research of stem cells continues to progress, humans are finding ways to cure currently untreatable diseases including the side effects of stroke. The future is bright for this line of medicine. The only thing needed is time. Advances in technology and stem cell knowledge are leading researchers there. Treatments with stem cells are now being completed in the United States after decades of research and experimentation. The human race has all the tools, and with time humans can come up with the final answers to treating disease.



