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7.  A low white blood cell count might indicate that an autoimmune disease is at work, targeting the body’s leukocytes. A 
high white blood cell count would more likely indicate that the body is in the process of fighting off an infection and is 
preparing more leukocytes for attack. 

Making Connections 
8.  Student answers will vary. Students will indicate that David Vetter was isolated from his parents and other children and 

forced to live in a sterile environment, free of potentially harmful microbes. Their childhood would have been very 
different; they had many friends that they played with, they would have had a lot of interaction with their families, they 
could go outside and play without being worried that they could get sick at any time, and so on.  

 
10.2 THE IMMUNE RESPONSE 

Explore an Issue  Take a Stand: The Future of Stem Cell Research 

(Page 472) 
 
Statement: Governments should redirect some funding from organ transplant research to autologous (i.e., originating from the 
same individual) stem cell research.  
 
Student answers will vary. This is a very controversial topic. Teachers should be careful to allow students to express their 
opinions but ensure that the discussion does not offend students in the class. This debate will have to be carefully conducted. 
Some sample answers to the question in the debate are presented below: 
 
(i) If an alternative source for stem cells can be found, stem cells will no longer have to come from embryos. Successful 

treatment will no longer rely on using a human embryo. 
(ii) Students might answer that a “patent on life” is not advisable—companies should not be able to make money from 

people’s lives. Or students might argue that patent protection is necessary for companies to invest the large amounts of 
money that will be needed to conduct research. 

(iii) Stem cell research represents for many people the major threat of the recent explosion in genetic research. We are moving 
toward being able to alter the process of creation—this causes concern for many people, on religious and ethical grounds. 

(iv) In the absence of regulation, companies would be able to pursue this technology however they like. If the research is to 
continue, the government feels that it is the only party that will take into account the concerns and wishes of every citizen. 

 
CBC Stem Cell Backgrounder 
http://cbc.ca/news/indepth/background/stemcells.html 

 
Stem Cells: Scientific Progress and Future Research Directions 
Department of Health and Human Services, June 2001 
http://www.nih.gov/news/stemcell/scireport.htm 

 
CIHR Releases Stem Cell Research Guidelines 
http://www.cihr-irsc.gc.ca/publications/about_cihr/president/archived_speeches/20020304speech_e.shtml 
 
CNN.com In-Depth Special: The Stem Cell Debate 
http://www.cnn.com/SPECIALS/2001/stemcell/ 

 
Stem-Cell Powers Challenged—Nature Magazine 
http://www.nature.com/nsu/020311/020311-5.html 

 
Should Stem Cell Research Be a Crime? 
http://www.expressnews.ualberta.ca/expressnews/articles/ideas.cfm?p_ID=802 

Section 10.2 Questions 
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Understanding Concepts 
1.  An antigen is a substance, usually a protein that stimulates the formation of antibodies. An antibody is a protein formed 

within the blood that inactivates or destroys antigens.
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   A T cell lymphocyte is manufactured in the bone marrow and processed by the thymus gland. It identifies and attacks 
foreign substances. A B cell lymphocyte is made and processed in the thymus gland and produces antibodies.  

   A macrophage is a phagocytotic white blood cell that is found in the lymph nodes or in the blood of the bone 
marrow, spleen, or liver. Macrophages destroy foreign invaders by extending pseudopods that attach to the surface of the 
invader; the invader is engulfed and destroyed by enzymes within the macrophage. Lymphocytes are a specialized group 
of white blood cells that produce antibodies. Antibodies are formed within the blood and they inactivate or destroy 
antigens. 

2.  T cell lymphocytes are immune cells that strengthen the immune response of B cell lymphocytes and that also directly 
attack infected host cells. Helper T cells identify invaders by the antigen markers on their membrane. Once the T cell has 
identified the invader, it passes this information on to the B cell via lymphokine. The B cells divide into clones. A second 
message is sent from the helper T cells, which triggers the production of antibodies in the B cell. The most important 
function of the B cell lymphocytes is to produce antibodies that bind to antigens to fight infections. A B cell lymphocyte 
also provides immunity by turning into a memory cell that has antibodies that “remember” a foreign invader. These 
memory cells can quickly attack if that same invader ever comes back. Killer T cells are also activated by helper T cells. 
Killer T cells hunt for the invading microbe and puncture the cell membrane of the invader. Killer T cells also hunt for 
cells that have been infected by a virus. The killer T cells destroy these infected cells, thereby preventing the virus from 
reproducing.  

3.  Antibodies are complementary to a specific antigen marker. By binding to it, they create larger antibody–antigen 
complexes that leukocytes can “see” much more easily. The complex can be more easily phagocytosed and cleared away. 

  1) as explained above regarding antigens  
  2) by binding to poisons/toxins to prevent them from binding to cells  
  3) by providing recognition for millions of possible antigens that the body might meet  
  4) by binding to viruses to prevent them from entering host cells 
4.  The memory B cells hold an imprint of the antigen or antigens that characterize the invader. Most of the T cells and B 

cells produced to fight the infection die off within a few days; however, the memory B cells remain. The memory B cells 
identify the enemy and quickly mobilize antibody-producing B cells. Invading pathogens are defeated before they become 
established. As long as the memory B cell survives, you are immune. 

Making Connections 
5.  (a) The suppression of the immune system prevents the production of antibodies that destroy the insulin-producing cells. 
  (b) The drug is ineffective if a large number of beta cells from the islet of Langerhans are destroyed. The drug can prevent 

the destruction of the insulin-producing cells by interfering with antibody production, but can not cause insulin-
producing cells that have been destroyed or inactivated to regenerate or continue to function. 

  (c) This would allow researchers to identify people who will develop juvenile diabetes before the symptoms appear. A 
high concentration of antibodies indicates that the person carries the gene. 

  (d) Some possible questions are 
• Are there any side effects? 
• Will the suppressed immune system make the person susceptible to other diseases? 
• Must the drug be taken for the person’s entire life? 
• Will the drug continue to work for a long time? 
• Can drug production be cost effective? 

 
10.3 MALFUNCTIONS OF THE IMMUNE SYSTEM 

Section 10.3 Questions 

(Page 475) 

Understanding Concepts 
1.  An allergy is a mistake by the immune system, in which a harmless agent is identified as being harmful. The immune 

system’s own response becomes dangerous. 
2.  If you are allergic to peanuts, your immune system believes that one of the proteins in the peanut is dangerous. Although 

the protein is quite safe, you mobilize the antibody strike-force against the peanut. Increased tissue swelling and mucous 
secretion and, sometimes, constricted air passages are all part of the immune response. A severe allergy can cause an 
anaphylactic reaction. Symptoms of this type of reactions are hives, swelling of various parts of the body, and itching. 
During this type of reaction, the body believes that it is in danger and cells release bradykinin, which stimulates the 
release of histamine. Histamines cause a decrease in blood pressure, a constriction of air passages, an increase in heart 


