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Concepts addressed: 
Societal issues with health and medical advances:  
  
AIDS and AIDS Vaccines, Amniocentesis, Chorionic Villus Sampling, Ultrasound Imaging, 
Autoimmune Diseases (Lupus erythematosus), Stem Cells, In vitro fertilization. 
 
BIOL 120 discusses AIDS in relationship to population growth in Africa. Since 1981, AIDS has 
spread to become a worldwide pandemic - it is now the fourth leading cause of death worldwide and 
killed 3,1 million people in 2002 alone. 42 million people are currently infected, and 14,000 new 
infections occur each day and this is burdening individuals and their loved ones and also public 
health resources. More than 3 million children are infected, and in many countries (particularly 
African countries where it is now the leading cause of death), AIDS has reversed the hear-won 
decreases in infant mortality rate. Furthermore, 11 million children have been orphaned by AIDS, 
Worldwide, 951'0 of cases are among people in the developing countries. Sickness of people living 
with HIV and deaths from AIDS are having a devastating effect on the economies of these countries, 
particularly because the prevalence of HIV is highest among working age people.  
There are currently no cures, although new drugs seem promising as therapies. In developed 
countries, the number of AIDS deaths has decreased as a result of these new drugs. Because of the 
cost of these drugs, however, most infected people in developing nations have not benefited from 
them. Vaccines are currently being tested as prevention is crucial but this depends on many groups of 
people working together and an issue exists as to whether "scarce money" should be used to produce 
and test more vaccine, or put into making the drugs more available globally.  
 
BIOL 120 discusses the science and ethics involved in the detection of genetic abnormalities in utero 
(before birth) - via amniocentesis, chorionic villus sampling, or ultrasound imaging. Both 
amniocentesis and CVS pose some risk of complications, such as maternal bleeding, miscarriage, or 
premature birth. The complication rate for CVS is about 21'0 and for amniocentesis about 11'0. Because 
of the risks, these procedures are usually reserved for situations in which the possibility of a genetic 
disorder or other type of birth defect is significant. For example, amniocentesis or CVS to test for Down 
Syndrome is usually reserved for pregnant women over the of 35. If fetal tests reveal a serious 
disorder that cannot be helped by routine surgery of other therapy, the parents must choose between 
terminating the pregnancy and preparing themselves for a baby with severs problems. For some 
parents, an abortion for ant reason is an unthinkable waste of human life, no matter how early or 
undeveloped the fetus. For others, it is a regrettable but permissible way to prevent suffering and 
avoid a situation that could adversely affect their own lives, the life of the child, and the lives of other 
family members. Many genetic disorders, even treatable ones, require constant parental vigilance, 
and the child may have to live with severe restrictions or undergo painful surgeries.  
 
BIOL 225 examines the scientific basis and associated ethics behind the new treatments for 
autoimmune diseases. For example, Lupus erythematosus in which the immune system attacks it's 
own connective tissue, and since connective tissue can be found throughout the body, almost any 
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organ can be affected. There may be skin lesions or rashes, especially a butterfly-shaped rash 
centered on the nose and spreading to both cheeks. It may affect the heart (pericarditis), joints 
(arthritis), kidneys (nephritis), or nervous system (seizures). Non-organ specific autoimmune 
disorders are generally caused by antibodies, which attack self-molecules. The old way to treat lupus 
was with steroids whereas the new treatment is to block specific chemical communication between 
cells (block cytokines).  
 
BIOL 346 examines the scientific basis of what constitutes a stem cell and stem cell differentiation. 
Stem cells are cells that are: (1) in an undifferentiated state (2) able to differentiate into more 
committed cell types (3) able to renew themselves by cell division.  
They can be derived either from embryonic cells or from adult tissue. The discovery that stem cells 
can be induced to grow into many different cell types in tissue culture has led to the idea that they 
may someday be used therapeutically. A person's own stem cells could be removed, isolated, grown 
in tissue culture with cytokines, and directed to differentiate into replacement cells as a cure for 
people suffering from such diseases as diabetes (insulin-producing beta cells), or Parkinson's disease 
(neurons). Stem cells are being hailed as the dawning of regenerative medicine.  
Human embryonic stem cell research is highly controversial because it involves the destruction of a 
human embryo. Virtually all of the existing human embryonic stem cell lines were derived from 
excess embryos from in vitro fertilization clinics, and which otherwise would probably have been 
discarded as happened in Britain in1996. BIOL 346 uses embryo cultures in lab to initiate 
discussions of what exactly constitutes an "extra embryo" both scientifically and ethically. 
Scientifically, making use of the blastocyst stage of embryonic development for stem cell harvesting 
is ethically acceptable because humanness develops later - but many do not accept this from a 
religious perspective. The use of adult stem cells is viewed as acceptable, but we do not yet know 
whether adult stem cells will have the full potentiality of embryonic stem cells, so many people are 
reluctant to restrict the research to only adult stem cells. Ethicists from most major religions have 
accepted the use of excess embryos for stem cell research. Very few, however, support the creation of new 
embryos "as a means only" for the production of stem cells.  
 
The science involved in in vitro fertilization (IVF) is discussed and the ethical decisions associated 
with this reproductive technology are addressed. Many infertile couples turn to fertilization 
procedures called assisted reproductive technology (ART). These procedures involve surgically 
removing eggs (secondary oocytes) from a woman's ovaries, fertilizing the eggs, and returning them 
to the woman's body. Eggs, sperm, and embryos from such procedures can be frozen for later 
pregnancy attempts. In IVF, the most common ART procedure, a woman's eggs are mixed with 
sperm in culture dished (in vitro), and incubated for several days to allow fertilized eggs to start 
developing. When it has divided to form about 8 cells (blastocyst), it is carefully inserted into the 
woman's uterus and allowed to implant.  
These techniques are now performed in major medical centers throughout the world. Though they 
cost thousands of dollars per attempt, they have resulted in thousands of children, and in no case has 
there been evidence of abnormalities resulting from the procedures. Not everyone can afford this 
procedures and this has prompted Britain to allow one ART procedure per couple paid for by their 
National Health Service. Others argue that taxpayer’s money should not be used for this type of 
"elective" medical procedure.  


