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Answers to Analysis Questions
1. Students should look for similarities and differences when

comparing their models. Use any discrepancies as a
teaching opportunity to point out different components
of the immune system.

2. Remind students that a model in science is a tool that helps
to better understand a scientific concept. Scientists use
models to help them communicate their ideas to other
scientists and/or to students. 

3. Use Assessment Checklist 4 Performance Task Group
Assessment to focus attention on group dynamics.

Assessment Options
■ Use Assessment Checklist 4 Performance Task Group

Assessment to evaluate group work.
■ Use a simple rubric such as the one below to evaluate the

model of the immune system.

Scientific Model Marking Rubric

■ 3 points: Students followed directions accurately,
completed their model completely and accurately,
identified each part of the model, and actively participated
in the class discussion about the human immune system. 

■ 2 points: Students followed most of the directions
accurately; completed their model but had a couple of
errors; identified most parts of the model; and participated
somewhat in the class discussion. 

■ 1 point: Students followed some of the directions
accurately but were not able to complete their model;
identified some parts of the model; and participated a little
bit in the class discussion.

Biology File: Web Link
Student Textbook page 299

In anaphylaxis, cells of the immune system release massive
amounts of chemicals—particularly histamine. As a result,
blood vessels dilate and begin to leak fluid into surrounding
tissues, producing swelling. Anaphylaxis is a sudden,
potentially severe allergic reaction that can involve various
systems in the body (such as the skin, respiratory tract,
gastrointestinal tract, and cardiovascular system). This can
cause a person’s blood pressure to drop, airways to narrow,
and tongue to swell. The result is serious breathing difficulty,
loss of consciousness, and, in some cases, even death.

Research is underway to produce a long-lasting vaccine that
will protect people with peanut allergies. Other research
projects are looking for new drugs to desensitize individuals. 
Experimental drugs, such as Xolair®, may prevent or reduce the
severity of reactions for people who suffer from peanut allergies.

Biology File: Web Link
Student Textbook page 300

Using the same software techniques traditionally used to
analyze databases and track spam, medical researchers can find
hidden patterns in millions of HIV strains and create
improved vaccine designs. The genetic patterns are necessary
to train a patient’s immune system to fight the deadly virus. 

Section 8.3: Review Answers 
Student Textbook page 300

1. Lymph vessels are closely associated with the capillaries of
the cardiovascular system. Fluid that escapes from the
cardiovascular capillaries forms part of the interstitial
fluid. Some of this fluid is collected in the lymphatic
capillaries and eventually returned to the blood.

2. The lymphatic system works to maintain the steady flow
of water and other substances between the blood, the
interstitial fluid, and the lymphatic system. The lymphatic
system also works with the white blood cells to protect
the body against infection.

3. Lymph enters the lymphatic system from tissue spaces
throughout the body through lymphatic capillaries. A
sketch of a lymphatic capillary should show that its walls
consist of one cell layer with pores between the cells
through which lymph enters from intercellular spaces.
The lymphatic capillary is a closed-ended tube where it
originates in the tissues. Valves positioned along the
length of the capillary prevent back-flow of lymph. A
sketch of a vein should show that its walls are many cell
layers thick, it is open-ended and that it contains valves
that prevent back-flow of blood. 

4. Antibodies are proteins that recognize foreign substances
(antigens) and act to neutralize or destroy them.

Antigens are foreign molecules that are found on the
surface of the cells and on pathogens. Antigens stimulate
the immune system to react to it.

5. A limphacyte should be drawn as a small spherical cell
with a large nucleus. A neutrophil should be drawn to
show a somewhat spherical cell with a large nucleus
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consisting of three large lobes connected by thin strands.
A monocyte should be drawn to show a somewhat
spherical cell with a very large nucleus which occupies
most of the space inside the cell. A monocyte contains
very little cytoplasm relative to the volume of the nucleus. 

The function of macrophages and neutrophils is the
destruction of invading bacteria through phagocytosis, in
which the pathogens are engulfed by the membrane of the
white blood cell, forming a vesicle inside the cytoplasm,
which contains the pathogen. The bacteria inside the
vesicles are then destroyed when the vesicles fuse with
lysosomes in the macrophage that contain destructive
enzymes. The function of monocytes is that they enlarge
and transform themselves into macrophages at the site of
an infection. 

6. The diagram should show the process of phagocytosis in
which a macrophage produces pseudpods that grow
around the harmful cell, creating a vesicle inside
macrophage. 

7. The letters ABO are derived from the four blood groups
in one system of classifying blood. The letter A represents
A antigen found on the red blood cell membranes of Type
A blood. B represents B antigen on red blood cells in

Type B blood. (AB blood has both antigens on the red
cell surface.) The letter O represents the condition in
Type O blood where neither antigen is present on the red
cell surface.

8. Individuals who are Rh- do not produce anti-Rh
antibodies unless the immune system is exposed to Rh
antigens (unlike those with blood type O who produce
anti-A and anti-B antigens within the first few months of
life without exposure to the specific antigens.) An Rh-
mother pregnant with an Rh+ child is usually not exposed
to the Rh antigens until the birth of the baby, when the
placenta breaks and releases fetal red blood cells into the
maternal blood. Her immune system then produces anti-
Rh antibodies that will cause problems with subsequent
pregnancies.

9. Region A on the graph illustrates the immune response to
the first exposure to an antigen associated with a
pathogen. After this first exposure, plasma cells gradually
produce increasing amounts of antibody molecules,
reaching maximum production in about six weeks.

Region B on the graph illustrates the response to
exposure to the same antigen some weeks later. This
subsequent response is more rapid (maximum production
in about three weeks) and generates much higher levels of
antibodies.

10. The immune system identifies “self ” versus “non-self ”
cells very early in development. An autoimmune disorder
develops if this system of identification fails and T cells
attack the body’s own cells (the “self ” cells) as if they had
foreign antigens. The cause of autoimmune disorders is
unknown.  It is understood that the disorders tend to be
hereditary and that recovery from an infection can bring
on the condition.

11.
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Chapter 8: Review Answers 
Student Textbook pages 302–303

Answers to Understanding Concepts Questions 
1. Three factors that assist blood flow through the veins are:

Above the heart, gravity pulls blood back down to the
heart; below the heart, muscle contractions push on the
veins and force blood back towards the heart; one-way
valves also prevent the backflow of blood.

2. Through observations of a mammalian heart, it can be
seen that the left ventricle is the largest and strongest
chamber. This adaptation is important because the left
ventricle pumps blood into the systemic and coronary
systems, which together contain the most extensive system
of capillary networks in the body.

3. The following flow chart shows the flow of blood through
the heart and the lungs:

4. Student flow charts should show the following
information:

Electrical signal from the SA node (located in the wall of
the right atrium) → the two atria contract simultaneously
→ signal reaches AV node → AV node transmits signal

through the bundle of His → Purkinje fibres initiate
simultaneous contraction of the right and left ventricles
(starting at the apex) forcing blood towards pulmonary
artery and aorta

5. A heart attack is caused when a blood clot or other object
obstructs a coronary artery. This cuts off the supply of
oxygen and nutrients to the heart muscle.

A stroke occurs when there is blockage or a rupture of an
artery in the brain. This disrupts the flow of oxygen and
nutrients to the part of the brain behind the damaged artery.

6. Students can select any three of the following functions of
the blood:

■  transport of oxygen from lungs to cells – red blood cells

■  transport of carbon dioxide from cells to lungs –
primarily plasma; some in the red blood cells

■  fight infection (part of immune system) – white blood cells

■  initiate blood clotting (maintaining homeostasis) –
platelets

■  regulating body temperature (maintaining homeostasis)
– plasma (countercurrent heat exchange)

7. The three primary pathways are:

(a) coronary pathway, which is the route taken by blood
to the heart muscle itself

(b) pulmonary circulation, which is the route taken by
the blood between the heart and the lungs

(c) systemic circulation, which is the route taken by the
blood from the heart to the rest of the body

8. Macrophages are phagocytic cells found in the liver,
spleen, brain, and lungs; they also circulate in the
bloodstream and interstitial fluid. These cells ingest and
kill bacteria. Other white cells target body cells that have
become cancerous or infected by viruses.

9. Lymph is circulated through a series of glands and vessels
that extends throughout the body. 

Similarities to blood circulatory system:

■  lymph travels in a closed system

■  lymphatic vessels have valves to prevent the backflow of
lymph (similar to veins)

■  depends on the contraction of skeletal muscles outside
of the circulatory system (similar to veins)

Differences:

■  unlike the circulatory system, the lymphatic system
does not have a pump

10. In cellular immunity, a T cell that has a receptor for the
particular antigen attaches to the macrophage and then
goes through a process of rapid cell division. This
produces a number of types of T cells. Helper T cells give
off chemicals that stimulate other macrophages, B cells,
and other T cells. Cytotoxic (killer) T cells bind to other
cells that have been infected and destroy them. Suppressor
T cells slow and stop the process of cellular immunity,
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asthma inhaled allergens,
fatigue or cold air
cause an
immediate,
massive release
of histamines

spasms of the
bronchioles,
watery eyes,
runny nose,
coughing,
wheezing,
difficulty
breathing

anti-
inflammatory
drugs,
antihistamines


