Pluripotent stem cells
In December 2008, the discovery of pluripotent stem cells (iPS) was hailed the most innovative scientific breakthrough of the year (Science 2008). Stem cells are often referred to as the master cells of the human body - as they possess the ability to regenerate and differentiate into other types of tissues, (Biology, 2005). Although often deemed as a panacea for chronic illness by the media, stem cells are essentially the genetic blueprint of the human body. The purpose and scope of this dissertation is to define what exactly stem cells are and to examine their function in the human body. This paper will identify both the advantages and disadvantages of the use of stem cells in regenerative medicine, investigating ethical issues as well as drawing from research and clinical cases in Ireland and as well as at global level. Finally, this paper intend to address the question posed in the title of this dissertation - "Stem Cells - an opportunity for immortality?" and try to determine the extent to which immortality could be achieved through the application of stem cell technology.

All tissues in the human body have stem cells. There are four main types of stem cells - embryonic, foetal, adult and umbilical (Biology, 2005). With regard to this dissertation, I will mainly be discussing adult, embryonic and, the latest find, induced pluripotent stem cells. Firstly, embryonic stem cells are deemed to be the "golden standard" of all the stem cells. This is mainly because embryonic stem cells are the most compliant - differentiating into the widest range of tissue possible i.e. pluripotent. The use of embryonic stem cells is steeped in controversy as the derivation of the stem cell leads to the destruction of the embryo itself - bringing challenges on both ethical and legal fronts. In turn, researchers have shown the use of adult stem cells in regenerative medicine to be successful time and time again. Although not as flexible as embryonic stem cells, the adult stem cells are much easier to manipulate. The only impeding factor is that the adult stem cells can only transform into the tissues they were taken from i.e. brain, bone marrow, lung etc. (Biology, 2005). In November 2007 however, Prof Shinya Yamanaka and colleagues in Kyoto University, Japan, announced they had reprogrammed human adult stem cells to behave like true embryonic ones using four genes: OCT34, SOX2, KLF4 and C-MYC (Cell, 2007). Furthermore, in July 2009, Prof Hans Schler and his team in Germany publicized their recent success - as they had again reprogrammed the adult stem cells but this was done using only just one of the four genes (OCT4) used by Yamanaka the year previous (Nature, 2009). This development has the potential to diffuse any ethical issues concerning embryonic stem cells. However, comparative testing and research is still required to ensure the full understanding of the workings of these induced pluripotent stem cells, according to Dr. Stephen Sullivan of Science Foundation Ireland.

The affiliated advantages and disadvantages associated with stem cell research are addressed in this paragraph. Due to their pluripotent qualities, embryonic stem cells especially, offer the hope of an abundance of new innovative therapies hoped to cure a wide range of debilitating diseases such as Parkinson's disease, AIDs, Multiple Sclerosis, Alzheimer's disease, Duchennes Muscular Dystrophy, Cerebral Palsy as well as many types of cancers (Biology, 2005). In addition, stem cell medicine , it is hoped, will soon offer an alternative to major surgery procedures - for example, according to Prof. Frank Barry, the director of Remedi, Galway, Ireland, hopes that youths with osteoarthritis will no longer have to undergo invasive surgery. He says that it is hoped in the coming years, that adult stem cells will be injected into the affected joint and stimulate a repair response. He warns that the patients will still have the osteoarthritis; however it will be present in much less severity. Furthermore, there is also the added benefit that the host will not reject the given organ, grown from the stem cells as in fact the host's immune system recognises the particular organ as its own.

This is apparent in the case of Claudia Castillo, a 37 year old woman who contracted tuberculosis. Prof Paolo Macchiarini and his team in the Hospital Clinic in Barcelona, transplanted an entire bronchus created by Ms. Castillo's own adult stem cells. The team stripped a piece of her trachea, ridding it of the antigens that cause the immune response, leaving them with simply a piece of cartilage. Then, taking samples of her bronchus and some of her bone marrow (the source of the stem cells - called chondrocytes that can make cartilage), they used these samples as cell cultures. They applied these chondrocytes and epithelial cells from the bronchus, liberally onto the trachea-shaped cartilage. They transplanted this into Ms. Castillo, who has now made a full recovery. Therefore, the use of stem cells in medicine allows for the growth and replacement of organs without rejection. (The Economist, The Lancet, 2008)

If Ireland continues to develop its research in stem cell regenerative medicine, not only will it lead to greater understandings of several facets of biomedical science, it will also enhance Ireland's reputation as an internationally-recognised biomedical research base. Prof. Orla Hardiman, a consultant neurologist ???, claims that the absence of definite guidelines regarding to stem cell research in Ireland, is driving the people of Ireland abroad in search of potentially unsafe, usually very expensive cures. An example of this would be eight month old Gretta Cullen, who is travelling with her parents to Beijing in the hopes of finding a cure (stem cell treatment) for an optical disorder. The general fear is that when abroad, vulnerable patients will be exploited, charged obscene prices for dangerous operations.

Another fear, generated mainly by the Pope, is the new prospect posed by stem cells, known as "designer babies" or "saviour siblings". Expressed in a 35 page document called "Dignitas Personae" (dignity of a person), the Pope condemns the act of artificial fertilisation, the concept of human cloning as the fear is that this will lead to specific requirements being met to satisfy the parents desires for example - in accordance to sex genre etc and fears that this will lead to too much control over human evolution and indeed the production of a child that is a direct copy of another - in the case that a child is sick, the "saviour sibling" 's organs can be harvested to save the former. Instruction of Certain Bioethical Questions approved by Pope Benedict of the Congregation of the Doctrine of the Faith. In the Irish Bishop's Conference held??? Also fears the possibility of human-animal hybrid creations. *guy sailing around the world* The Pope's fears are not irrational, it appears, as in the UK, the "Human Fertilisation and Embryology Bill" proposed WHEN? makes the provision for such saviour siblings. British Prime Minister Gordon Brown also calls for members of parliament to support this use of stem cell research to look into animal-human hybridization as he argues that the world is running out of human embryos and that this would be "the safest way to make progress".

In relation to iPS, there was a certain cancer hypothesis whereby the use of viruses to induce the stem cells was found to provoke tumours in humans. This is because it is still relatively unknown how to halt the process of tissue manufacture within the cells themselves. However, an alternative has been presented. Scientists in Harvard have discovered a new type of virus - known as the adenovirus,that clears itself after only a few cell divisions, without producing any cancerous tumours as it does not integrate its genes into the cell's own DNA. (Irish Council for Bioethics: Stem Cell report). The most obvious (in your face) disadvantage is the use of embryonic stem cells in stem cell research. Many Pro-Life organisations argue that the destruction of a blastocyst is not justified by the potential developments that could be made through stem cell research. However, it is hoped that the discovery of these new iPS will in the future eradicate the need to harvest stem cells from embryos.

The main intention of this dissertation is to determine to which extent immortality can be achieved through the research and implementation of stem cells in regenerative medicine. This paper examines previous clinical trials and gauges their success. For example, as we have already looked at, the case of Ms. Claudia Castillo was extremely successful and was one of the first of its kind. Three years ago, at Heinreich-Heine University in Dusseldorf, Germany, 100 patients with acute coronary artery disease were treated with stem cell research. They were treated by the regeneration of the myometrical muscle that had been damaged through the course of their illness, using their own adult bone marrow stem cells. (REF). Another example, researchers in Spain and the USA removed both hair and skin cells from their six patients with Faconi anemia. Faconi anemia is a genetic disorder that can lead to leukaemia as well as other cancers. (REF). Using gene therapy, the scientists were able to rectify the genetic mutations in the harvested cells and reprogrammed them as iPS. These were then injected back into the patients and the stem cells, regenerating the new skin and hair cells, were not rejected. DR. JUAN-CARLOS IZPISA, NATURE. Furthermore, stem cells themselves are immortal. Stem cells possess the ability to regenerate themselves unlike any other somatic cell. This is due to the mRNA's within the cell that shut off the genetic sequence that would normal halt cell regeneration. Scientists find the key to stem cell immortality. MicroRNA short circuit cellular "stop signals". By Alan Boyle Science editor msnbc.com June 8th 2005.) Date accessed: 27-10-09 http://www.msnbc.msn.com/id/8135713/.

In conclusion, stem cells play an irreplaceable function in our bodies. They presence is of utmost importance as without them - our cells would not regenerate and we would cease to exist. Therefore, it can be argued, that with further research, stem cells could grant us ultimate immortality. Due to their pluripotent attributes, they are able to regenerate tissue and this presents us with the hope that one day, cancers and such illness could be eradicated. Using adult skin cells, perhaps we could regenerate our skin - from banishing wrinkles forever to creating entire new ???. Who knows how far we can push the boundaries? The fact is, stem cell research has contributed enormously to medicine over the last century and if the current enthusiasm ensues, the results are limitless!
