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Government funding of embryonic stem cell research

Should the government provide funding for embryonic stem cell research

Abstract

Stem cell research is one of the promising areas of biotechnology, which offers the prospects of developing new methods to repair or replace tissues or cells damaged by injury or chronic disease. The complexity of this issue with its ethical implications is clear, this hinder full government funding and support. Government funding is important to drive this research forwards and put it into real biological and clinical application. This report will demonstrate how and why government funding is important for embryonic stem cell research.

Introduction and background

Cells are the structural and functional units of all living organisms. Basically, there are three types of cells make up the mammalian body. Somatic cells which make up most of our bodies, the majority of these cells are diploid (except RBCs as they have no nuclei). Germ cells are any line of cells that give rise to gametes (eggs and sperms) and stem cells which have the ability to divide for indefinite periods and give rise to specialized cells (National Centre for Biotechnology information 2006).

Stem cells

Stem cells are master cells of the body, i.e. they are the cells from which all other cells with specialized functions are created. Under proper conditions, in the human body or the lab, stem cells divide to many cells called daughter cells, these cells may either become new stem cells (self-renewal) or become specialized (differentiated) to cells with special functions (e.g. blood or brain cells). No other cell of the human body has such a possibility to renew or differentiate. Sources of stem cells are multiple; embryonic stem cells come from embryos of 4-5 days old (blastocyst). These are Pluripotent stem cells i.e. they can divide into more stem cells or differentiate and become any type of body cells, so they have the highest potential for use to regenerate or repair diseases tissues or organs. Adult stem cells are found in a small number of adult tissues (e.g. bone marrow), also in placentas and umbilical cords. Other types of stem cells include embryonic germ cells, which are stem cells that come from an area in the embryo or fetus destined to be ovaries or testis (retrieved from; Mayo clinic.com 2007).

A stem cell line is a group of cells which all descend from a single original stem cell. Cells in a stem cell line keep dividing but do not differentiate into specialized cells. In this way, they remain free from genetic defects (retrieved from Mayo clinic.com 2007).

Large number of embryonic stem cell can be relatively easy grown in culture, while adult stem cells are rare in mature tissues and methods of increasing their number in artificial culture have not yet worked out fully. Despite that, using adult stem cells in replacement therapy carries the advantage of using the patient' own cells (Retrieved from <http://stemcells.nih.gov/info>).

Prospects of embryonic stem cell research

There are three basic opportunities presented by embryonic stem cell research. First; research could lead to the development of innovative replacement or transplantation therapies for diseases such as diabetes or heart diseases, what is currently known as regenerative medicine. Second; this research can provide scientists with deeper information of cell differentiation and development as it is believed that turning genes on and off is key to the process of differentiation with possible consequences on diseases as cancer and congenital anomalies. Thirdly; stem cells could be used as a substitute in the screening and testing of drugs, that is to test new medications for safety on differentiated cells generated from a human Pluripotent cell lines (JDRF position paper 9/2003).

The controversy about embryonic stem cell research

It emerges from the fact that extracting these cells destroys the embryo; some view this as taking a human life. Although most of the public controversy has focused on this issue, yet, from the point of view other arguments do emerge: Should moral considerations be used to decide what sort of research may or may not be funded? What is the symbolic and moral-political significance of providing national approval in the form of government funding for practices many regard as objectionable? Conversely, what is the symbolic and moral-political significance of refusing to support potentially life saving scientific investigations that many regard as morally obligatory? Even for those who favor embryo research, there are questions about its proper limits and the means of establishing and enforcing those limits through meaningful regulation (Kass et al 2004). There are also sensitive issues as regards premature claims of cures for diseases that are not scientifically substantiated and the potential exploitation of sick people and their families. Other arguments include the availability and accessibility of any realized benefit and about research priorities (Kass et al 2004).
Moral and ethical arguments: Government policy should seek balance between the opinions of those who stress upon the respect of nascent human life based on moral or religious principles and those who believe in the progress of medical and research progress. The answer to this particular point of argument lies in the answer to three main questions: Is it important to relieve human suffering? What about freedom to conduct research? What is the moral standing of the human embryo? (Kass et al 2004). The US National Academy of Science (NAS) recently published voluntary guidelines for human embryonic stem (hES) cells research. These guidelines propose two levels of oversight. At the local level, research institutions are to create embryonic stem cell research oversight committees with a mandate to assess the scientific merit and moral acceptability of hES cell research. On the national level, a new committee is to be created not to review specific research proposal, but rather to periodically assess, and as needed revise, the NAS guidelines (Baylis and Roberts 2006).
Societal significance and public responsibility: This point of argument includes the duties and responsibilities of those who are engaged in the research, the implications of such uses on the nascent life of our society e.g. will instrumentalization of human embryos tend to coarsen the sensibility of our society towards next generations and probably to human life itself, by setting down the path laid out by human embryonic stem cell research, would the way for more troubling techniques be opened (Kass 2004). Krones and others (2006) conducted a cross sectional survey, in Germany, on 101 couples attending 2 in vitro fertilization (IVF) centers and a representative sample of health care professionals and medical ethicists and their views about embryonic stem cell research and gamete donations were compared. A clear majority of IVF couples supported the notion. This majority was related to the purpose and other independent influences. The majority of physicians were supporting the legislation of embryonic cell production from surplus embryos. Most human geneticists and obstetricians were in favor of egg but embryo donation. Midwives and medical ethicists opposed every kind of donation and research on surplus embryo.
Scientific arguments: These are concerned with how reproducible will be the results using stem cell preparations and their derivatives, will initial stem cell preparations contain multiple cell types, will the cell of a stem cell line be genetically homogenous, will there be chromosomal aberrations, will there be heterogeneity of stem cell preparations, finally, the questions of storage and possible microbial or viral infection (Kass 2004). There are numerous challenges to obtaining and preserving the uniform and stable preparations of stem cells necessary for reliable research and consequently for safe and effective possible therapy. Researchers must address multiple factors in order to maximize the probability of obtaining reproducible results with human stem cell preparations. Human stem cell preparations that are: single cell cloned with a normal chromosome structure and number, stored as multiple samples preserved at very low temperature, compared in experiments where cells from the same frozen material are used, well characterized as to the absence of cellular, viral, bacterial, fungal and mycoplasmal contaminants and tested to determine the proportion of stem cells and various differentiated in the cell preparation used in the experiment are most likely to yield test results that are reproducible (Kass 2004 and Hurlbut 2007).

The significance of government funding of embryonic stem cell research

Looking over the previous controversies the question becomes whether this type of research be financed by the taxpayer or not knowing that the principles of governing is not just to legislate and enforce limits and prohibitions but also to be a major of resources, keeping in mind that government funding is optional as it is laden with moral and political meanings. The significance of government funding to embryonic stem cell research projects is needed for many reasons (Weinstein and Clower 2007):
· In order to realize the promise of a novel cell-based for pervasive and debilitating diseases, scientists must be able to reproducibly manipulate stem cells so that they posses the necessary characteristics for successful differentiation, transplantation and engraftment. Also they have to learn to precisely control such treatments to the clinic. Private funding or state funding (in USA) does not provide enough resources as well as it means running such a research with a governmental oversight.

· Without government funding, the nation's top academic researchers at universities, medical colleges and teaching hospitals can not join the research.

· Governmental funding ensures that the research complies with ethical guidelines.

· government funding is not only providing resources but also appointing a centralized agency responsible for guidance on clinical trials for therapy, establishing a library of genetically modified stem cell lines as models for human diseases, encouraging partnership between academic researchers, creating a regulatory framework to ensure compliance and ethical oversight and to develop training programs for interested investigators.

· The commitment of government fund offers a basis for public review, approval and monitoring through well established oversight mechanisms that will promote the public's interest in ensuring that stem cell research is conducted in a way that is scientifically prompt and ethically proper (Chapman et al 1999).

· Government funding ensures equal chances to all to benefit from possible applications of this new biotechnology (Chapman et al 1999).
There are in different nation's cultural roots and attitudes towards specific areas of research, in particular embryonic stem cell research, this provokes intense public and political discussion that may take different direction and possibly imply different governmental response. Members of the European Parliament have voted in June 2006 to spend a larger proportion of the EU budget on science and resisted efforts from some countries to ban embryonic stem cell research. In fact the Parliament endorsed a report that raises the overall allocation for the 7th. Frame program (2007-2013) to 50 billion EUROS as compared to 17.5 billion (2002-2006) (The Scientist 16/6/2006 - Retrieved from <http://www.the-scientist.com). The British government is committed to spend 1.3 billion pounds over the next decade to support the construction of five manufacturing facilities that will produce millions of pure stem cells for research. The British entrepreneur Sir Richard Branson has recently launched a venture with a London investment firm to create a bank that will preserve stem cells from the umbilical cord blood. Sweden and India are developing test that use stem cells to detect the toxicity pf potential therapies. Chinese government has stressed the importance of both adult and embryonic stem cell research and is reported to be doubling its investment in this research (Weinstein and Crowley 2007). In USA, President Bush announced that federal funds may be awarded for research using human embryonic stem cell lines that meet certain criteria. The NIH Human Embryonic Stem Cell Registry has been founded and is updated to reflect stem cell lines that meet the eligibility criteria. States individual governments have attitudes, the State of California a low in 2002 allowing the procurement human embryonic stem cells from supernumerary embryos; California was followed by New Jersey, Massachusetts, Texas and Maryland (EU working Staff 2003).

Conclusion

Human stem cell research holds enormous potential for contributing to our understanding of human biology. It also offers a real possibility for the cure of many disease to which effective therapy does not exist. This research has raised considerable moral, ethical, social and political debate. Because of the great therapeutic potential and technological hurdles before reaching maturity, government support, funding professional oversight as well as informed public dialogue are needed.
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