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Somatic Cell Gene Therapy
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Many genetic diseases may be able to be treated by correcting the defective genes, by gene therapy. Gene therapy is a therapeutic technique in which a functioning gene is inserted into the cells of a patient to correct an inborn genetic error or to provide a new function to the cell. It means the genetic modification of DNA in the body cells of an individual patient, directed to alleviating disease in that patient. 

There have been several hundred human gene therapy clinical trials in many countries (including USA, EU, Canada, China, Japan, New Zealand…), involving over 6000 patients world-wide, for several different diseases including several cancers. 
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Somatic-cell gene therapy involves injection of 'healthy genes' into somatic (body) cells of a patient. The DNA change is not inherited to children. The first human gene therapy protocol began in September 1990 that successfully treated adenosine deaminase deficiency (ADA) disease. 

From 1989 until September 1999 there were thousands of patients in trials and no one died because of the experiments. 18 year-old Jesse Gelsinger died at the University of Pennsylvania (USA) on 17 September 1999, four days after receiving a relatively high dose of an experimental gene therapy. His death was the result of a large immune reaction to the genetically engineered adenovirus that researchers had infused into his liver. There was much review of the procedures for safety following that case. 

Gene therapy is still an experimental therapy, but if it is safe and effective, it may prove to be a better approach to therapy than many current therapies, because gene therapy cures the cause of the disease rather than merely treating the symptoms of a disease. Also, many diseases are still incurable by other means, so the potential benefit is saving life.

Q1: Do you think there are any ethical differences between gene therapy and other therapy? 

Q2. When was the first trial of gene therapy in your country? 

Q3. What is a clinical trial?

Q4. How is gene therapy regulated in your country? 



Germ-line gene therapy 

At the present gene therapy is not inheritable. Germ cells are cells connected with reproduction, found in the testis (males) and ovary (females), i.e. Egg and sperm cells and the cells that give rise to them. Germ-line gene therapy targets the germ cells. This type of therapy may also mean injecting DNA to correct, modify or add DNA into the pronucleus of a fertilized egg. The latter technology would require that fertilization would occur in vitro using the usual IVF procedures of super-ovulation and fertilization of a number of egg cells prior to micromanipulation for DNA transfer and then embryo transfer to a mother after checking the embryo's chromosomes. 

We need to have much wider discussion about the ethical and social impact of human genetic engineering before we start inheritable gene therapy. Deliberately targeting the human germ-line is problematical from biological and ethical viewpoints, especially in view of unknown consequences passed down generations. Because of the risk of harm to the development of the person whose genes are changed, many people question its safety as a risk we do not need to take. It may also take away control from the child and person so made. It could lead to consumer children, and there may be no limit in the traits that people can choose. Other ways could help persons have a child who has a genetic disease, like genetic screening or assisted reproduction and donated gametes. However, others say it is natural for humans to take more control over their evolution.
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Q1: What are the ethical differences between inheritable and non-heritable gene therapy?

Q2. If you suffer from a disease would you like to correct the genes so that your children do not need to have the same disease or medical therapy that you receive?

Q3. When gene therapy is safe, for what conditions should we allow it? Should it be used to cure a disease, enhance our immune system, or to make our bodies stronger? 

Q4. Make a list of things that you would not like to change about your body and a list of things you would like to change?
Human cloning

Cloning is the process of asexually producing a group of cells (clones), all genetically identical to the original ancestor. The word is also used in recombinant DNA manipulation procedures to produce multiple copies of a single gene or segment of DNA. It is more commonly known as the production of a cell or an organism from a somatic cell of an organism with the same nuclear genomic (genetic) characters - without fertilization. A clone is a collection of cells or organisms that are genetically identical. Some vegetables are made this way, like asparagus, or flowers like orchids.
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From Scientific American November 24, 2001 (http://www.sciam.com/)
Human reproductive cloning is the production of a human fetus from a single cell by asexual reproduction. In 2001 a cloned embryo was reported made by nuclear transfer, though in 1993 cloned embryos were made by splitting human embryos. In the late 1990s reproductive cloning was used to produce clones of the adults of a number of mammalian species, including sheep, mice and pigs. The most famous of these was Dolly, the sheep. Many countries rushed to outlaw the possibility of reproductive cloning in humans. Most mammalian embryos can only be split into 2-4 clones, after that the cells lack the ability to start development into a human being. 

Therapeutic cloning is the cloning of embryos containing DNA from an individual's own cell to generate a source of embryonic stem (ES) cell-progenitor cells that can differentiate into the different cell types of the body. ES cells are capable of generating all cell types, unlike multipotent adult-derived stem cells which generate many but not all cell types. The aim is to produce healthy replacement tissue that would be readily available. Since it is from the same body it is immunocompatible so that the recipients would not have to take immunosuppressant drugs for the rest of their lives, as they do if they receive an organ from another person. 

Q1: Is there a difference between identical twins made in nature or ones made by human cloning? 

Q2. Such clones could be born at different times and/or from different mothers? Are they still twins? 

Q3: Should teachers be able to clone good students, or parents clone good children? Discuss the ethical issues of cloning.
Eugenics
For millennia there have been attempts to improve hereditary qualities through selective breeding. Eugenics can be defined "as any effort to interfere with individuals' procreative choices in order to attain a societal goal". The word means "good breeding" from the Greek names Eugene and Eugenia expressing the notion of "well born" which was a celebration of parent's belief that their offspring are especially blessed. 

The term "eugenics" was coined by Sir Francis Galton, an English scientist (1822-1911), based on studies of hereditary and Mendelian genetics. The eugenic idea has been abused in the past; for example, by the Nazis in the 1930s and early 1940s, and some countries have implemented social policies to promote eugenic population selection even today including immigration policies and reproductive technology, but generally modern eugenics is based on eliminating genetic disorders. Several forms include:

Eugenics of normalcy: Policies and programs intended to ensure that each individual has at least a minimum number of normal genes. 

Negative eugenics: Policies and programs intended to reduce the occurrence of genetically determined disease. Many countries sterilized persons to stop them having children in the twentieth century.

Positive eugenics: The achievement of systematic or planned genetic changes to improve individuals or their offspring. This includes selection of healthy genes, and use of gametes from people thought to be superior in intelligence or physical characters.

When abused it has been developed into genocide and "ethnic cleansing". Ethnic cleansing is the mass expulsion or extermination of people from a minority ethnic or religious group within a certain area and who, in many instances, had lived in harmony for generations prior to the outbreak of national hostilities. Well publicized examples include ethnic atrocities experienced in the former Yugoslavia. War violates fundamental human decency but it is at its worst when actions are taken against the civilian population who then is subjected to atrocities such as rape, assassinations, massacres, torture and ethnic cleansing. 
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Q1. What is a bad gene? What is a good gene? 

Q2. How different are others perceptions of bad and good? How much desire could parents have for eye colour, height, obesity, of their children? 

Q3. What did the Nazi eugenics policy lead to?

Q4. Does anyone want to have sick children? How much should we try to have children without disease?

SARS (Severe Acute Respiratory Syndrome)

SARS (Severe Acute Respiratory Syndrome) will go into the medical records as the first new panic disease that has swept international society in the 21st century. Although the number of persons who died from the disease is currently less than a thousand (see the www.who.org website), it affected the lives of millions of persons in 2003. The focus on SARS was so high in the media that news of SARS overshadowed the outbreak of another panic disease, Ebola virus, that killed more than 100 persons in March 2003 in Congo. SARS is the latest of more than 35 new or reemerged infectious diseases over the last 30 years.

The difference was that most people in the world, especially in safe and secure social settings felt protected from Ebola virus of Africa, and even the global pandemic of HIV seems distant from most people who donned masks to avoid SARS. SARS infected and killed young and old, healthy and unhealthy, making everyone seem vulnerable.

In Beijing, Toronto, Taiwan, and some other places, hospitals were sealed as an emergency. Patients and staff were all locked up inside the hospital building to isolate them from outside, to stop the spread of the disease. The quarantine orders were announced without little warning and preparation, which caused a massive panic. Similar quarantine emergencies used to be common with diseases like tuberculosis and smallpox in the past. They are a public health measure to protect society from infectious diseases.

Those health care workers who were placed in working quarantine experienced fear, depression, anxiety, anger and frustration. During the international battle against SARS one of the features was the high proportion of frontline health care workers who were infected and who died. According to the data compiled from the WHO until the 7 August 2003, 20% of all persons affected with SARS were health care workers (1725/8422). In the early stages of the outbreak, they had all unknowingly treated patients with SARS. Even for the latter stages in the outbreak in the first half of 2003, there were several who became ill with SARS in spite of "full" precautions. 

Q1. Did you wear a mask during the SARS panic in early 2003?

Q2. How did you feel when someone coughed a lot? 

Q3. Each person infected with SARS was a victim of another, but do you think people regarded each person as being dangerous and somehow bad?

Q4. Every person of any profession has their personal role in a family to be a father, mother, spouse, and child, in addition to their professional roles. Should we respect the health worker’s autonomy to take a break from intensive work to fight SARS? Do you expect health care workers to die for protecting the public health?
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What is happiness?


Quality of life.


Being sick is not much fun!
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