
The Immune System
Some History



Plague

• Black death began in 
central Asia and spread to 
Europe by mid 1340s

• An estimated 75 million 
people died (20 – 30 
million people)

• between 1/3 – 2/3 of the 
European population 







Questions

• What causes disease?

• Why do animals get sick?  

• Why do some recover and some die?

• How does the environment influence the 
virulence and spread of disease-causing 
agents?



Yersinia pestis

This is the cause of 
plague (viewed with  
fluorescent staining 
techniques)

(2000x)



History of Immunology

430 BC - Thucydides (Greece) 
observes “immunity” to the plague

15th Century – First attempts at 
immunization (China, Turkey)



1798 – Edward Jenner 
(England) used cowpox 
inoculum to immunize 
against smallpox



1880 – Louis Pasteur 
(France) immunizes 
against cholera, rabies, 
anthrax; coins term 
vaccination



Koch’s Postulates (1890s)



Koch’s Postulates



Introduction







Functions of the Immune System

• Prevent pathogens from gaining entrance to 
our bodies


• Identifying and destroying pathogens which 
do enter 


• Protect against foreign human cells and 
cancer cells 









Nonspecific Defenses
• Surface Membrane Barriers


• Skin


• Keratin, acidic pH 


• Mucous membranes 


• Vaginal secretions, stomach mucosa 


• Saliva and lacrimal fluid contain lysozymes


• Mucous itself is sticky and traps particles











Inflammation
• Inflammatory Response


• Function:  


• 1.  Prevents the spread of damaging agents 


• 2.  Disposes of cell debris and pathogens


• 3.  Sets the stage for repair


• Mechanism:   Injured cells release histamine and kinins, causing a 
cascade effect



Fever

• Makes the host less 
comfortable for the 
pathogen


• Something else?



Specific Defenses

• Antigen-specific


• Systemic   


• Memory is involved



Some vocabulary:

• Foreign Antigen = any substance capable of exciting 
the immune system


• Antibodies = special molecules designed to fit the 
foreign antigen 


• Immunocompetence = capability of recognizing a 
particular antigen (“sensitization”)



Lymphocytes

• Name depends on where in the 
body they go later in their 
development.


• B cells:  finish development in 
the bone marrow


• T cells:  migrate to the thymus 





Cell-Mediated Immunity
• Macrophages 


• They produce chemicals to 
enhance the immune 
response.


• They can become super-
charged (killer macrophages) 


• Can become APCs



“food in a  
mustache”





Cell-Mediated Immunity
• Antigen presentation and 'double recognition' by the T cell toward a macrophage


• Killer T Cells 


• Kill pathogens


• Helper T Cells


• Manager cells


• Release lymphokines


• Suppressor T Cells


• Suppress T and B cells  


• Memory T Cell



Humoral Immunity

• All about the B cells and antibodies


• What are antibodies?


• What do they do?









Humoral Immunity

• Primary Response:


• Clonal selection:  production of effector (plasma) cells and memory cells


• Secondary Response:


• Memory cells, exposed to the antigen during a subsequent attack, 
respond more quickly and more strongly.





Humoral Immunity

• Primary Response:


• Clonal selection:  production of effector (plasma) cells and memory cells


• Secondary Response (if you survive the first exposure and are are 
exposed to the same antigens at a later time):


• Memory cells, exposed to the antigen during a subsequent attack, 
respond more quickly and more strongly.







Two Types of Humoral Immunity:

1.  Active Immunity 


• Lymphocytes are challenged by antigens and produce 
antibodies against them.  


• Naturally acquired during bacterial and viral infections.


• Artificially acquired when we receive a vaccine



Two Types of Humoral Immunity:
2.  Passive Immunity


• Antibodies are acquired, but B cells are not challenged by 
antigens 


• Naturally acquired = mother to baby across placenta and in 
milk	 


• Artificially acquired = receiving serum from an immune animal 
or donor



Special Topics

Organ Transplants


Autografts  = on the same person.


Isografts = identical twins 


Allografts = grafts from someone else


Xenografts = tissues harvested from a different species.  



• Immunodeficiencies


• Production of immune cells 
or complement is abnormal


• Congenital or acquired

Immune Dysfunction

David, “Bubble Boy”



• Autoimmune Diseases


• Ability to recognize self from non-self is impaired.  

Immune Dysfunction




