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5. One possible answer is through the development of
artificial blood. 

Answers to Extension Questions
6. The Canadian Blood Services web site identifies blood

screening as the first line of defense in ensuring the safety
of the Canadian blood supply. Donated blood is tested for
pathogens causing syphilis, Hepatitis B and C, and West
Nile Virus. The blood is also tested for HIV and Human
T-Cell Lymphotropic Virus, which is associated with T-
cell leukemia.

The second line of defense is screening of donors
through a series of tests and questions. Potential donors
from certain parts of Africa are deferred because of
possible exposure to a new strain of HIV. Persons who
spent time in the United Kingdom between 1980 and
1996 are also deferred due to possible exposure to
vCJD—the pathogen causing “mad-cow” disease. Persons
who have history of intravenous drug use or of high-risk
sexual activity are not permitted to donate blood. Other
reasons for deferral are also given.

Student opinions about whether they think that these
and other procedures described on the web site are
adequate, but must be supported by evidence.

7. Student positions about government vs. privatized
management of the blood supply should be supported by
evidence related to the relative costs, blood safety, blood
availability, and other factors affecting the quality and
timeliness of care given to those in need of blood.

Connections (Social and Environmental
Contexts) 

The Tomorrow Project 
Student Textbook pages 286

Teaching Strategies
■ Discussion points relating to the Tomorrow Project could

include:
■  How much of the students’ current behaviour is

influenced by the release of scientific findings?
■  Would the findings of this study make the students

change lifestyle habits? Why or why not?
■  If the findings of the study indicated that major changes

had to be made, for example less polluting technology
had to be used or certain chemicals or materials had to
be discontinued, that would lower the standard of living,
would students support making those changes? Why or
why not?

Answers to Questions
1. The URL for the Tomorrow Project is

http://www.cancerboard.ab.ca/tomorrow/index.htm. 

Mailing address is: The Tomorrow Project, Alberta Cancer
Board, Division of Population Health & Information,
1331–29 Street NW, Calgary, AB, T2N 4N2.

2. Lung cancer remains the leading cause of death due to
cancer for both men and women in Canada. Eating a
healthy diet and avoiding tobacco are the modifiable risk
factors associated with lung cancer.

Biology File: Web Link
Student Textbook page 291 

Transplantation with blood-forming stem cells is an accepted
treatment to restore the body’s ability to make white blood
cells. Cancer treatment involving very high-dose
chemotherapy or radiation therapy may result in severe injury
to blood-forming cells in marrow, the spongy material inside
the bones. Selected patients with leukemia may benefit from
high-dose chemotherapy or radiation therapy, followed by
stem cell transplantation. Blood-forming stem cells are
immature cells that can develop into any of the three types of
blood cells (red cells, white cells, or platelets).

As a stem cell source, umbilical cord blood is not
controversial and readily available; in fact, the cord blood is
normally discarded after a baby’s birth.

Section 8.2: Review Answers 
Student Textbook page 291

1. Summary of cellular components of blood.

Point of
Comparison

Red blood
cells

Leucocytes Lymphocytes Platelets

Origin red bone
marrow

red bone
marrow

thymus, 
red bone
marrow

red bone
marrow,
lungs

Cells
present per
mm3 of
blood

5 500 000
(male)
4 500 000
(female)

6000 2000 250 000

Relative size small largest large smallest

Function to carry
oxygen and
carbon
dioxide to
and from
cells

to engulf
foreign
particles
and
pathogens

to play a role
in the
formation of
antibodies

to play a
role in the
clotting of
blood

Life span 120 days a few hours
to a few
days

unknown 2 to 8
days
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2. Plasma contains water, blood proteins (fibrinogen, serum
albumin, serum globulin), organic substances (urea,
glucose, amino acids, lipids), inorganic ions (calcium,
chloride, magnesium, potassium, sodium, bicarbonates,
carbonates, phosphates), some dissolved oxygen and
carbonic acid.

3. (a) The circulatory system and digestive system: nutrients
such as glucose and amino acids diffuse directly into
capillaries in the villi of the small intestine; blood
transports these nutrients to the liver and other
organs/cells of body. The blood also absorbs water,
salts (minerals) and vitamins B and K from the large
intestine.

(b) The circulatory system and endocrine system:
hormones secreted by endocrine glands are taken up
in the blood and transported throughout the body,
thereby communicating with their specific target
organs.

(c) The circulatory system and respiratory system: red
blood cells pick up and transport oxygen from the
lungs to the cells. Carbon dioxide dissolves in blood
plasma and enters the red blood cells in the capillary
networks throughout the body and is then
transported to the lungs.

(d) Circulatory system and excretory system: blood
transports nitrogenous wastes (urea and uric acid)
from the cells to the kidneys where these toxic
substances are removed from the blood. The kidneys
also control the osmotic pressure and the pH of the
blood.

4. The following diagram shows the materials exchanged
between blood in the capillaries and the surrounding cells.
The arrows show the direction in which the force of
diffusion acts in this exchange.

5. (a) One disorder that causes a low hematocrit is
leukemia. This disease is characterized by anemia,
fatigue, increased susceptibility to infectious diseases
and increased blood clotting time due to a low
platelet count.

(b) The following flow chart summarizes some of the
steps in the blood clotting process:

8.3 The Lymphatic System and 
Immunity 

Student Textbook pages 292–300

Section Outcomes
Students will:
■ describe and explain the function of the lymphatic system
■ identify and list the main cellular and non-cellular

components of the human defence system
■ describe the role of the cellular and non-cellular

components of the human defence system

Key Terms
lymphatic circulatory system
lymph
non-specific defences
cell-mediated immunity
phagocytosis
macrophages
immunity
specific defences
antibody-mediated immunity
antibodies
lymphocytes
B cells
T cells
antigens
helper T cells
killer T cells
suppressor T cells
memory T cells
ABO system
Rh factor

Biology Background
■ The lymphatic system consists of lymphatic vessels and the

lymphoid organs. This system, which is closely associated
with the cardiovascular system, has three main functions
that contribute to homeostasis: (1) lymphatic capillaries

Ca 2+

Ca 2+

prothrombin

Cascade of enzyme-catalyzed reactions is 
triggered by platelets, blood components, 
and damaged tissue.

thrombin

fibrinogen fibrin

interstitial fluid

arterial end
of capillary

tissue
cells

water oxygen
glucose

amino acids
water

wastes
carbon dioxide

venous end
of capillary

Point of
Comparison

Red blood
cells

Leucocytes Lymphocytes Platelets

Appearance biconcave
disc; no
nucleus

granular;
large
nucleus
visible

not granular;
large
nucleus

small cell
fragments


