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Nonspecific Host Defense Mechanisms
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Terms Introduced in This Chapter





After reading Chapter 15, you should be familiar with the following terms. These terms are defined in Chapter 15 and in the Glossary.

Antibody

Antigen

Basophil

Chemokines

Chemotactic agents

Chemotaxis

Complement

Complement cascade

Edema

Eosinophil

Eosinophilia

Fixed macrophages

Granulocytes

Host defense mechanisms

Inflammation

Inflammatory exudate

Interferons

Leukocytosis

Leukopenia

Macrophage

Monocyte

Neutrophil

Nonspecific host defense mechanisms

Opsonins

Opsonization

Phagolysosome

Phagosome

Purulent exudate

Pyogenic

Pyogenic microorganisms

Reticuloendothelial system (RES)

Specific host defense mechanisms

Transferrin

Vasodilation

Wandering macrophages
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 Increase Your Knowledge








A Closer Look at the Complement System. Activation of the complement system can occur by any of three pathways. (1) Activation by antigen–antibody complexes (immune complexes) is known as the classic pathway of activation. This pathway involves all nine of the complement proteins designated C1 through C9. (2) Certain microbial surface molecules, microbial secretions (e.g., endotoxin and proteases), and aggregated immunoglobulins can also activate the complement system; this is known as the alternative pathway of activation. Complement proteins C1, C2, and C4 do not participate in the alternative pathway. Instead, plasma protein factors (including properdin factors B and D) work in tandem with complement proteins C3 and C5 through C9 to attract phagocytes and enhance phagocytosis, inflammation, and the destruction of bacteria and certain viruses. (3) A third manner in which the complement system can be activated, called the lectin pathway of activation, is triggered by certain microbial products.
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Microbiology—Hollywood Style







Hollywood’s attempts to portray host defense mechanisms have included Fantastic Voyage, and Osmosis Jones. In the 1966 sci-fi movie, Fantastic Voyage, an elite team of scientists and medical specialists and their submarine-like vessel are reduced to microscopic size. They are then injected into the bloodstream of a top government scientist to locate and destroy a potentially fatal blood clot in his brain. The team encounters many obstacles within the scientist’s body, including white blood cells and antibodies. In the 2001 comedy, Osmosis Jones, the title character is an animated white blood cell living within a live-action character (“Frank”), played by comedian Bill Murray. When Frank’s body is invaded by a particularly nasty virus, the animated characters (cells that are part of Frank’s host defense mechanisms) work together to defeat the evil virus. (Caution! Some viewers might consider portions of Osmosis Jones to be offensive.)
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Critical Thinking









1.
Ouch! A splinter has just jammed into your finger. List the sequence of events that will ultimately lead to the four cardinal signs and symptoms of inflammation.

2.
Interferons have been used to treat certain types of human cancers. Which types of cancers would you expect to be treatable with interferons?
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Answers to the Chapter 15 Self-Assessment Exercises in the Text
1.
B

2.
A

3.
D

4.
D

5.
D

6.
A

7.
D

8.
D

9.
A

10.
C
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Additional Chapter 15 Self-Assessment Exercises


(Note: Don’t peek at the answers before you attempt to solve these self-assessment exercises.)

Matching Questions

A.
bacteriocins

B.
chemotactic agents

C.
complement fragments

D.
cytokines

E.
interferons


_____
1.
_______________ are chemical mediators that enable cells to communicate with each other.

_____
2.
When attached to the surface of particles or cells, _______________ can facilitate phagocytosis.

_____
3.
Proteins produced by one bacterial species that kill other bacterial species are known as _______________.

_____
4.
_______________ are small, antiviral proteins that are produced by virus-infected cells. 

_____
5.
_______________ attract leukocytes to sites where they are needed.

A.
chemotaxis

B.
opsonization

C.
phagolysosome

D.
phagosome

E.
vasodilation


_____
6.
A _______________ is a membrane-bound vesicle containing only an ingested object.

_____
7.
The directed migration of leukocytes is known as _______________.

_____
8.
A _______________ is a membrane-bound vesicle containing an ingested object and digestive enzymes.

_____
9.
_______________ is an increase in the diameter of blood vessels.

_____
10.
_______________ is a process by which phagocytosis is facilitated by the deposition of antibodies or complement fragments onto the surface of particles or cells.

True/False Questions

_____
1.
Lactoferrin and transferrin are proteins that bind iron, and therefore deprive pathogens of this essential nutrient.

_____
2.
Pyrogenic substances cause the production of pus.

_____
3.
Interferons are virus-specific, but are not species-specific.

_____
4.
Complement is the name of a single plasma protein that “complements” the actions of the immune system.

_____
5.
Eosinophils are much better phagocytes than neutrophils.

_____
6.
Phagocytes can only ingest objects that they are able to attach to.

_____
7.
The terms “leukemia” and “leukopenia” both refer to an abnormally low number of circulating leukocytes.

_____
8.
Ehrlichia spp. are intraleukocytic pathogens.

_____
9.
Chemokines are chemotactic agents that are produced by various cells of the human body.

_____
10.
Perspiring, swallowing, and urinating are all considered to be part of the first line of defense.
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Answers to the Additional Chapter 15 Self-Assessment Exercises
Matching Questions
1.
D

2.
C

3.
A

4.
E

5.
B

6.
D

7.
A

8.
C

9.
E

10.
B

True/False Questions
1.
True

2.
False (pyrogenic substances cause the production of fever; pyogenic substances cause the production of pus)

3.
False (the reverse is true)

4.
False (complement is not a single plasma protein; the term refers to a group of approximately 30 different proteins found in the blood)

5.
False (the reverse is true)

6.
True

7.
False (leukemia is a type of cancer, in which there is a high number of abnormal leukocytes in the blood; the term leukopenia refers to an abnormally low number of circulating leukocytes)

8.
True

9.
True

10.
True

