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The body's defenses 
Active versus passive acquired immunity:  

Immunity donated by recovering from an infectious disease such as 

chickenpox is called active immunity because it depends on the response of 

person's own immune system.  

 

Active immunity 

 

 

 

 

 

 

 

 

 

 

Antibodies can also be transferred from one individual to another, providing 

passive immunity. (passive immunity persists for only few weeks or months). 

 

 

 

 

 

 

Humoral immunity and cell-mediated immunity: 

The immune system can actually mount two different types of responses to 

antigens:  

 

 

Humoral response                                      Cell-mediated response 

Naturally acquired Artificially acquired 

Response of person's own immune 
system example: chickenpox 

Response of person's own immune 
system example:  vaccination 
(vaccine is may be inactivated 
bacterial toxins, killed 
microorganisms, or living but 
weakened microorganisms.  

This occurs naturally when preganant women's 
body passes some of her antibodies across the 
placenta to the fetus.  

Certain antibodies are also 
passed from the mother to 
her nursing infant in breast 
milk (colostrum). 

Results in the production of antibodies, which 
are secreted by certain lymphocytes. Then 
circulates in blood as soluble proteins in blood 
plasma and lymph. 

Depends on the direct 
action of cells (certain types 
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Cells of the immune system: 

The vertebrate body is populated by two main classes of lymphocytes: 

 

 

 

 

 

 

 

Lymphocytes originate from pluripotent stem cells in bone marrow, or in the 

fetus, mainly in liver. Lymphocytes are alike; they differentiate into T cells or B 

cells, depending on where they continue their maturation (Fig. 39.6) p858 

Lymphocytes that migrate from the bone marrow to the thymus, a gland in the 

upper region of the chest, develop into T cells (T for thymus).  Lymphocytes 

that remain in the bone marrow and continue their maturation there become B 

cells. Mature B cells and T cells are most concentrated in lymph nodes, the 

spleen. Both B cells and T cells are equipped with specific antigen receptors 

on their plasma membranes. T cells receptors recognize antigens as 

specifically as antibodies. When antigens bind to specific receptors on the 

surface of a lymphocyte, the lymphocyte is activated to divide and 

differentiate, giving rise to a population of effector cells, the cells that actually 

defend the body in an immune response.  

In the case of humoral response, B cells activated by antigen binding give rise 

to effector cells called plasma cells, which secrete antibodies that help 

eliminate that particular antigen. 

Cytotoxic T cells (Tc) kill infected cells and cancer cells. Helper T cells (TH) 

secrete protein factors called cytokines, which regulate both B cells and T 

cells so it play an important role in humoral and cell-mediate responses. 

 

 

B-cells (B lymphocytes): which 
carry out the humoral immune 
response 

T-cells (T lymphocytes), which 
function mainly in the cell-mediated 
immune response. 
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Clonal selection of lymphocytes is the cellular basis for ummunological 
specificity and diversity: 

How immune system response to millions of potential antigens? Fig. 39.7.  

The molecular basis of antigen-antibody specificity: 

Most antigens are proteins or large polysaccharides. The molecules are often 

outer components of the cell walls of bacteria, capsules, coats of viruses. 

Transplanted organs, blood cells from individuals and species incite an 

immune response. The surfaces of foreign substances such as pollen also 

include antigens. 

Antibodies do not generally recognize the antigen as a whole molecule, but it 

recognized a specific site on the antigen surface called antigenic 

determinant or epitope.  Fig. 39.10 p 862 

 

Antibodies constitute a class of proteins called immunoglobulins (Igs). 

Every antibody molecule has at least two identical sites that bind to the 

epitope that provoked its production. Five types of Ig are known: 

IgG, IgM, IgA, IgD, and IgE. 
 Fig. 39.11 P 863 

 
 

 
 
How antibodies work: 

Fig. 39.12 P865 
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