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The body's defenses 
Mechanisms for evading phagocytosis: 

1. Certain bacteria, have special capsules to which the macrophage can't 

attach.  

2. Others have developed a resistance to the lytic enzymes of the phagocyte 

and can even reproduce within macrophages. 

Some macrophages reside permanently in organs and connective tissues. 

 In the lungs, for example, they are alveolar macrophages; in the liver, they 

are called Kupffer's cells.  

Fixed macrophages are especially numerous in the lymph nodes and spleen, 

key organs of the lymphatic system (Fig. 39.4) mnp855. 

Eosinophils, about 1.54% of WBCs which have only limited phagocytic 

activity but contain destructive enzymes within cytoplasmic granules.  

It function against larger parasitic invaders, such as worms. Eosinjophils 

position themselves against the external wall of a worm and discharge the 

destructive enzymes from their granules. 

Natural killer cells: 

They do not attack microorganisms directly, but rather destroy the body's own 

infected cells, especially cells harboring viruses, which can reproduce only 

within host cells. The natural killers also assault aberrant cells that could form 

tumors, by attacking the membrane of the target cell, which causes that cell to 

lyse (break open). 

Antimicrobial proteins 

A variety of proteins function in nonspecific defense either by attacking 

microorganisms directly or by impeding their reproduction. 

The complement system: is a group of at least 20 proteins, named for its 

cooperation with (complementation) other defense mechanisms. 

The complement proteins act together in a cascade of activation steps that 

culminates with lysis of invading microbes.  

Some components of the complement system also function in chemotaxis as 

attractants for the recruitment of phagocytes to sites of infection. 
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 (Fig. 39.3 P854)and (fig. 39.4 p855) 
Interferons: 

First identified in 1957, where it is substances that virus-infected cells 

produce, helping other cells interfere with, or resist infection by, the virus. 

Types of interferon (alpha, beta, and gamma). 

Interferons are secreted by an infected cell as an early, nonspecific defense 

before specific antibodies appear.  

Interferons are most effective in controlling short-term infections, such as cold 

and influenza. In addition to its role as an antiviral agent, interferon-gamma 

activates phagocytes, enhancing their ability to ingest and kill microorganisms.  

The inflammatory response 

Damage to tissue by a physical injury, such as a cut, or by the entry of 

microorganisms, triggers an inflammatory response (Fig. 39.5) P 856 

Vasodilation occurs, then blood supply increase to the infected area (redness 

and heat). Blood vessles becomes more permeable and edema occurs. There 

are chemical signals where histamine secreted by basophils and mast cells. 

Histamine triggers local vasodilation. Also WBCs release prostaglandin. 

Blood clotting is another sign of repair process. Phagocyte migration from 

blood to the infected area is an important factor in immune response.  

Neutrophils reach first then monocytes which change to macrophages.  

The pus that often accumulates at the site of an infection consists of mostly of 

dead cells and the fluid that leaked from the capillaries during the 

inflammatory response. Another systemic response to infection is fever. Some 

WBCs has the ability to secrete a molecules called pyrogens which can set 

body thermostat at high temperature. A very high fever is dangerous but 

moderate temperature may share in defense. Where it inhibit the growth of 

some microorganisms by decreasing the amount of iron available.  

 

 

 

Fig. 39.5 p856 
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The immune system defends the body against specific invaders: an 

overview 
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The immune system develops a specific response against each type of foreign 

microbe, toxin, or transplanted tissue.  

Key features for the immune system 

1. Specificty: The immune system has the ability to recognize and eliminate 

particular microorganism and foreign molecules, a certain strain of flu virus, for 

example. A foreign substance that elicits this immune response is called an 

antigen. 

The immune system respond to an antigen by activating specific proteins 

called antibodies. Antigens that rigger an immune response includes 

molecules belonging to viruses, bacteria, fungi, protozoa, and parasitic worms. 

Antigenic molecules also mark the surfaces of such foreign materials as 

pollen, insect venom, and transplanted tissue, such as skin or organs. 

2. Diversity: The immune response has the ability to respond to millions of 

kinds of invaders, each recognized by its antigenic markers. This diversity of 

response is possible because there variety of lymphocytes populations, each 

population bearing receptors for a particular antigen. 

Microorganisms 
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3. Memory: The immune system has the ability to "remember" antigens it has 

encountered and to react to them more promptly and effectively on 

subsequent exposures. 

This is called acquired immunity. Example: If we had chickenpox as a child, 

we are unlikely to get it again. 

4. Self/Nonself recognition: The immune system distinguishes the body's 

own molecules from foreign molecules (antigens).Failure of self/nonself 

recognition can lead to autoimmune disorders, in which the immune system 

destroys the body's own tissues. 
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