
Chapter 43

Immune System



Introduction
Our internal environment is ideal for 
the living and reproducing of 
pathogens, but not so wonderful for 
us! 

The immune system has dedicated 
cells and substances that seek out and 
destroy invaders.

The immune system enable animals to 
avoid or at least limit many infections. 

All animals have innate immunity, a 
defense that is active immediately 
upon infection and works the same if 
the same pathogen is encountered a 
second time.  

A different type of defense exists 
called adaptive (acquired) immunity, 
only found in vertebrates. This type is 
highly specific, seeking out specific 
invaders using specific receptors. This 
type is activated after the innate 
response and develops more slowly.  



Overview of Animal Immunity



Innate Immune Response found in all animals and plants 

Invertebrates

Have different mechanisms for protection: barrier 
of chitin exoskeleton; also internal phagocytic 
cells engulf pathogen and lysozyme enzyme in 
digestive tract breaks down bacterial cell walls.

Insects can have specific responses to specific 
pathogens in the innate system. The mechanism 
is that specific receptor is stimulated by 
pathogen, sets in action a signal transduction 
pathway, and insect synthesizes a specific protein 
to deal with pathogen.

 

Vertebrates

Have barrier systems: skin (pH is low to prevent 
growth; mucous membranes in hollow 
organs/tracts (respiratory, digestive, 
reproductive, etc.) secretes mucus to trap 
pathogens; saliva/lacrimal fluids (tears) provides 
washing out action and inhibits colonization of 
pathogens.

Cellular mechanisms: Two types of phagocytic 
cells, neutrophils (type of white blood cell that is 
attracted by signals from infected tissues then 
engulf/destroy pathogen) and macrophages 
(large cells which engulf/destroy). Other types of 
WBCs also present to prevent/fight infection.
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Cell-Mediated Response

Response relies on specific cells, T and B cells. 
These are lymphocytes, a type of white blood 
cell.

Any substance that elicits a response from a T or 
B cell is called an antigen. Many antigens are 
large molecules, like proteins or polysaccharides, 
that protrude from a pathogenic cell

In adaptive immunity, recognition occurs when T 
or B cell binds to antigen (such as viral or 
bacterial protein) and forms a complex. 

 

In T cells, antigen presentation must occur for 
recognition. Steps include: 

1. An antigen infects a host cell.  
2. Inside host, antigen is broken up into 

peptides (called a fragment).
3. Host cell protein that displays the antigen 

is called MHC (major histocompatibility 
complex) molecule.  

4. After antigen fragment has bound to MHC, 
the complex moves to cell surface and is 
displayed = antigen presentation. Now it’s 
advertised that the host cell contains 
foreign substance. How a T cell deal with 
this will be later on.
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Cell-Mediated Response (continued)

Special T cells, called cytotoxic T cells, are the 
cells that destroy the antigen once it’s been 
presented on a host cell. It does so by binding to 
the MHC complex and then releases toxic gene 
products and enzymes. Inner cell area is reached 
and fragmented leading to cell death. 
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Humoral (Antibody-Mediated) Response

B cells have antigen receptors that are Y-shaped 
and have a specific antigen binding site. 

The binding of a B cell antigen receptor to 
antigen is first step in B cell activation. Then 
antibody is secreted. 

An antibody or immunoglobulin (Ig) is Y-shaped 
as well but they are secreted into blood and 
lymph rather than membrane-bound.  

Antibodies don’t actually kill pathogens, they 
instead bind with antigens and ‘mark’ them for 
destruction. 
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Proliferation of B and T Cells

Once activated, a B or T cell undergoes multiple 
cell divisions; this proliferation is called cloning.

Some of these cells, effector cells, fight invaders 
(antibody-secreting plasma cells; plasma is water-
based fluid in your blood) and some don’t fight 
but instead become memory cells (long-lived cells 
that give rise to effector cells if the same antigen 
is encountered later). 
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Immunological Memory

Prior exposure to an antigen alters the speed, 
strength, and duration of the immune response.

The primary immune response occurs when the 
production of effector cells from a clone of 
lymphocytes occurs during first exposure.

If the same antigen is encountered again, the 
secondary immune response occurs. Relies of the 
reservoir of memory T and B cells from the first 
exposure. This is a hallmark of the adaptive 
immune response.

 


