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Objectives

• Definition of Immunology

• Importance of Immunology

• Historical background of Immunology

• Modern Immunology

• Outline the major principles of the human 

immune response (innate immunity, humoral 

immunity, and adaptive immunity)



Introduction

• Immunology stems from 

– Latin - immunis = “exempt;” 

– English = protection from disease

• Immunology is the study of our protection from 
foreign macromolecules or invading organisms 
and our responses to them.



Functions of Immune System

1. Immune defense: Protection from harmful 

environmental antigens.

2. Immune homeostasis: Regulate and maintain 

the steady state of organisms.

3. Immune surveillance: Search and destroy 

neoplastic cells.



Allergy

Autoimmunity

Transplantation

Bubble Boy

Immune deficiency

Infections

Immunology

Haematology and blood transfusion



History of Immunology

 430 B.C.: Philosophers noted resistance to 
plague  by those who recovered “Only 
those who had recovered from plague can 
nurse for sick people because they would 
not contract the disease a second time” 

 15th century: Chinese and Turks use dried 
crusts of smallpox by inhalation or 
introduction into small cut of skin in order 
to prevent the disease

 1796: Edward Jenner discovered that 
cowpox vaccination protected against 
smallpox. He inoculated an 8 years boy 
with fluids from a cowpox pustule and then 
intentionally infected the boy with 
smallpox, but the child did not develop the 
disease   



 In 1880: Pasteur discover Anti-cholera 

live-attenuated vaccine. He noticed 

that old cultures in his lab did not kill 

chicken after inoculation and that 

chicken become immune to cholera. 

He applies the same principle for 

anthrax and rabies vaccine

 In 1890: Von Behring and Kitasato

discover diphtheriae antitoxin. They 

notice that serum from animals 

previously immunized to dipthteria

could transfer the immune state to 

unimmunized animals 

 1883 Ellie Metchinkoff that cells like 

phagocytes contribute to the immune 

state of animals



Blood Grouping and Immunology

• Experiments with blood transfusions 
have been carried out for hundreds of 
years with out any success. 

• In 1901, Karl Landsteiner discovered 
human blood groups, and blood 
transfusions became safer.

• He found that mixing blood from two 
individuals can lead to blood 
clumping. The clumped RBCs can 
crack and cause toxic reactions. This 
can be fatal.

• Karl Landsteiner work on blood 
grouping has discover the fundamental 
principles of Immunology



Modern Immunology

1. Study on immune system
 In 1957,Glick Fabricius and Xianguang Zhang: Chicken 

without bursa can not produce Ab by B cells

 In 1961,Good and Miller: cell mediated immune of new born 
mice whose thymus were taken away are defective of T cells

2. Study on monoclonal antibody In 1975, Kohler and 
Milstein

3. Study on immune genetics in 1978, genetic control of 
antibody diversity 

4. Study on molecular mechanism of T/B lymphocyte 
activation and signal transduction

5. Study on effective mechanisms of immune cells 

6. Clinical and transplantation Immunology





• Immunology act as an independent 

subject: (In 1971,  International 

Conference of Immunology, in USA )     



Stages of Response to Infection



Immune system

•Anatomic barriers (Skin,mucous 

membranes)

•Physiological barriers (temperature, 

pH)

•Phagocytic Barriers (cells that eat 

invaders)

•Inflammatory barriers (redness, 

swelling, heat and pain)

•Antigen specificity

•Diversity

•Immunological memory

•Self/nonself recognition

Innate (non-specific) immunity Adaptive (specific) immunity

Humoral Cellular



Humoral and Cellular Immunity



Overview of Immune Response



Innate Versus Adaptive Immunity



Immunology- The Balance

Hyporeactive

Immunodeficiency

Hyperreactive

Immunopathology

Health

Neutrophil Disorders

Antibody Deficiency

Complement 

Deficiency

T & B Cells 

Dysfunction

Systemic 

Autoimmunity

Organ-Specific 

Autoimmunity

Allergies and Asthma


