Investigating the importance of stem cell research
After the invention of microscope, scientists started to examine and discover different kind of cells. Stem cell research is one of the most intriguing areas of modern biology in which research is done on stem cells to advance understanding of the process an organism develops from a single cell and the course of action in replacing damaged cells in adult organisms (National Institutes of Health 2009).

In the past, the stem cell research held a large potential in contributing to the understanding of fundamental human biology (Chapman, Frankel, Garfinkel 1999). Recently, it is directed at the possibility to renovate the upcoming medical ability in regenerating damaged body organs (Kochar 2004). Current medical research focuses on two types of stem cells which are the embryonic stem cells and adult stem cells (Pillai 2008).

This research is advantageous because it provides cell-based therapy in treating different kinds of diseases. It also assists scientists in the study of human development as well as drug testing (Pillai 2008). However, stem cell research has been highly controversial as some people might think that is unethical. Besides, several medical studies have found that stem cells could lead to the growth of tumors (Vaughan 2009). Since it is still in its preliminary stage, more funding need to be devoted and many people are against the government funding in this field (Vaughan 2009).
BACKGROUND INFORMATION
In order to understand this topic better, this section will look at the history of stem cell research and what stem cell actually is.
1.1 HISTORY
The history of stem cells research started in the late 1800s since the advent of microscope (Arnold 2009). In 1990’s, the discovery of first real stem cells has led to the finding that these cells could be used to produce blood cells (Borade 2009). However, it was not until in the early mid 1960s that the first quantitative interpretations of self-renewing activities of transplanted mouse bone marrow cells were documented by two Canadian researchers (The UK Stem Cell Foundation n.d.). From then on, researchers started to think about stem cells with the finding that some cells in mice sexual organ could give rise to other kind of cells (Arnold 2009). Following this, stem cells in human cord blood have been discovered in 1978 (Arnold 2009). Later, the advancements in biotechnology between 1980s and 1990s perceived the skills for targeting and altering genetic material as well as the methods for cultivating human cells in laboratory (The UK Stem Cell Foundation n.d.). In 1998, James Thompson isolated cells from human blastocyst and this led to the development of embryonic stem cell lines (Borade 2009).
1.2 WHAT IS STEM CELL
Basically, stem cells are unspecialized cells that can differentiate into other types of specialist cells such as blood cells and brain cells. In addition, they have the capability to divide and self renew over a long period of time (Arnold 2009). Study in 1960 by Ernest A. McCulloch and James E. Till revealed that there are two types of mammalian stem cells which are embryonic stem cells and adult stem cells (Borade 2009). Nevertheless, there are many different classifications of stem cells such as pluripotent and totipotent, embryonic stem cells, tissue-specific stem cells and embryonic carcinoma cells (Bains 2004). Currently, scientists are working with two common types of stem cells that have been taken from animals and humans (Arnold 2009). Embryonic stem cells differentiate into embryonic tissues during embryo development while adult stem cells function in repair mechanism such as replenishing special cells and generate a repair system for the body (Borade 2009). Today, stem cells are used in many clinical applications and research (Kochar 2004).
2.0 ARGUMENTS FOR STEM CELLS RESEARCH
Stem cells research should be promoted because there are a lot of advantages for example it provides cell based therapy, benefits the study for human development as well as assists in testing for drugs.
2.1 CELL BASED THERAPY
Firstly, studies have shown that stem cells can be used to treat different kinds of diseases such as Parkinson’s disease, Alzheimer’s disease, cancer, spinal cord injury, heart disease, diabetes and many more. For example, stem cells in fetal brain tissue have been used to treat Parkinson’s disease (Bains 2004). ReNeuron co-founder and chief scientific officer John Sinden explained that by injecting stem cells into the brain, people who experienced a stroke have the chance to recover as the stem cells have the potential to regenerate body parts (Choi 2007). Some experiments also suggest that stem cell injection can restore memory lost through neurodegenerative diseases like Alzheimer’s (Coghlan 2007). Nowadays, donated organs are often used to replace the damaged organs, but the demand for organs is far outweighs the available supply (National Institutes of Health 2009). Instead, stem cells can be used to replace any damaged cells in the body by growing more organs in the laboratory (Bains 2004). It is very advantageous since the DNA is an exact match to the patient’s (Vaughan 2009). There was first evidence that transplanting a potent form of adult stem cells into the heart muscle of patient with severe angina can help to lessen pain and improve walking ability (Science Daily 2009). In people who suffer from type 1 diabetes, the insulin producing-cells are normally destroyed by the patient’s own immune system. It is now possible to direct differentiating human embryonic stem cells in cell culture to form the insulin producing-cells and may be used for the transplantation therapy for diabetic people (National Institutes of Health 2009).
2.2 STUDIES FOR HUMAN DEVELOPMENT
In addition, stem cells research helps in the studies of biological processes such as development of an organism and progress of cancer by tracing the fate of stem cells. As Thaddeus G. Golos, a University of Wisconsin-Madison professor of obstetrics and gynecology, said, stem cells are a valuable model for foundation to understand the puzzles of early human development (Devitt 2003). Such studies will then yield information about the complex events that occur during human development by working on identification of the way undifferentiated stem cells become differentiated cells to form the body tissues and organs (National Institutes of Health 2009). Many scientists also believe that stem cells research is necessary to understand how diseases begin and can best be treated (Vaughan 2009). This can be done by understanding the genetic and molecular controls of cell division and differentiation (National Institutes of Health 2009). An example for the studies of the development of blood cells is the spleen colony assay produced by Till and McCulloch (Kochar 2004). Furthermore, it benefits study of human development stages which can be linked to major clinical consequences such as birth defect that cannot be studied directly in a human embryo (Pillai 2008). Overall, this research helps scientists to learn about human growth and the cell development (Pillai 2008).
TESTING FOR DRUGS
Not only that, stem cells can also be used as a source of cells for drug discovery and drug testing. According to a leading British researcher, Christine Mummery, embryonic stem cells could provide a novel approach of testing drugs for dangerous side effects. In this case, drugs used to treat heart disease can now be tested by using human heart cells from embryonic stem cells which is more viable, compare to using animal heart cells (Science Daily 2008). With the development of stem cells research, scientists and doctors will be able to test millions of potential drugs and medicines without using animal in experiment (Pillai 2008). A far more accurate prediction of a drug’s potential toxicity can be made through the study of how potential drug affects human embryonic stem cells (Chu 2007). In fact, testing the toxicity of pharmaceutical drug in laboratory rats is unreliable because often compounds that found safe in the rodents prove to be toxic in human (Chu 2007). With stem cells, new drugs can be tested to assess their safety before testing drugs on human models (ExploreStemCells n.d.). For example, cancer cell lines, which are generated from human stem cells, are used to screen potential anti-tumor drugs (National Institutes of Health 2009). It has also been known that with the sequencing of human genome, many potential targets of new drugs have been identified and thus lead to drug discovery (Kochar 2004).
3.0 ARGUMENTS AGAINST STEM CELLS RESEARCH
Stem cells research is a very beneficial research. However, some people think that it should be prohibited due to some related ethical issue, the unknown long term effects on human bodies as well as the research is still in its preliminary stage.
3.1 ETHICAL ISSUE
Stem cells research has become controversial because of the use of embryonic stem cells. It actually involves the destruction of blastocyst formed from the laboratory-fertilized human eggs (Pillai 2008). In order to get the stem cells, the embryo must be destroyed (Vaughan 2009). This concern is similar to those surrounding abortion (Newsbatch 2008). In other word, blastocyst has the potential to develop into a complete human being and destroying them is equivalent to killing a person which is immoral and unacceptable (Pillai 2008). Besides, cloned embryos are another source of stem cells for research purpose (Duffy 2002). This in turn raises the ethical concerns associated with the propriety of human cloning (Newsbatch 2008). Catholic Church has become the most well-known global opponent of this research because the church people hold that we should treat every embryo as a person for the purposes of the duty not to kill (Guenin 2005). In fact, the Catholic position also against the in vitro fertilization because it is unnatural and results in the production of many unused embryos (Newsbatch 2008).
3.2 UNKNOWN LONG TERM EFFECTS
Besides, the long term effects of stem cells research in medical field are hitherto unknown. Effect such as interference with nature is completely indefinite and stem cells may not be the solution for all diseases (Pillai 2008). Studies have shown possible negative outcomes for example embryonic stem cells have led to brain tumors in rats and mice in several medical studies (Vaughan 2009). Scientists in University of Granada and University of León also found that transplantation of human mononuclear cells isolated from umbilical cord blood caused a lethal effect in rats with liver cirrhosis (Fontana 2009). It seems that stem cells therapy caused fatal problems to human in reality as one systematic test done by the US National Institutes of Health in 2001 showed that fetal cell transplants worked only in some younger patients with the risk of getting severe and irreversible side effects (Bains 2004). One major problem related to the use of stem cells in cell based treatment is that if the transplanted cells are genetically different from the cells of the patient into whom they are granted, they are likely to be rejected and induced some other problem (Essential Cell Biology 2004). In Russia, there is a case in which a neural stem cells transplant from fetal cells led to the growth of brain tumor in a teenage boy and the reason for this is unknown (Ghose 2009). It was also found that stem cell therapy used on heart disease patients can make their coronary arteries become narrower and this can result in death (Pillai 2008). In addition, transdifferentiation may occur in the stem cells especially adult stem cells (National Institutes of Health 2009). The stem cells are able to produce other cells like liver and intestinal cells when we think that there is a limit to the forming cells. This will cause confusion and is very dangerous to human (Wurmser and Gage 2002).
3.3 THE RESEARCH IS STILL IN ITS PRELIMINARY STAGE
Furthermore, the research is still in its preliminary stage. It takes years of research to completely realize and actualize the use of stem cells and more financial supports devoted in the research which many people are in opposition to the government funding of these studies (Vaughan 2009). Moreover, both research and therapeutic applications need an enormous supply of stem cells and yet they will not divide forever (Bains 2004). As mentioned earlier, transdifferentiation happens in the stem cells (National Institutes of Health 2009). It is not exactly known whether the stem cells can actually differentiate into a complete organ that can be used safely for transplantation (Jha 2008). In 2004, scientists from South Korean reported that they had been successful in cloning human embryo in 30 days and then extracting stem cells from it. But it ended up becoming a fraudulent claim after several months and this indicates that the research is uncertain (Newsbatch 2008). Perhaps, the possibilities of stem cells research are truly endless and yet unpredictable and cannot hold a promise in medical field (The UK Stem Cell Foundation n.d.).
CONCLUSION
To conclude, stem cells research should be allowed to a large extent. This is because it contributes a lot to the medical and pharmaceutical field by providing cell based therapy to treat a variety of diseases, aiding scientists to study about human development as well as discovering and testing for new drugs. Even though the source of stem cells from embryo is controversial, there is an alternative source found by the scientists to replace the embryonic stem cells, which are umbilical cord blood stem cells. Stem cells research should be allowed so that solution can be found to eliminate the disadvantages of stem cells in human body.
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