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The Immune System

Immune Response:

Specific series of  
biochemical 

reactions that 
targets a specific 

pathogen

Pathogen:

Disease causing 
organism

Severe combined immunodeficiency (SCID) - genetic 
disorder in which a person is unable to generate an immune 
response when infected by a pathogen
Acquired immunodeficiency syndrome (AIDS) - caused by 
HIV virus, which targets specific component of immune 
system (helper T cell)
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The Immune System
First line of defence against pathogens is to prevent them 
from entering body
Skin and mucous membranes provide a physical barrier
Skin secretes an acidic solution that inhibits bacterial growth
Tears, saliva and sweat contain an antimicrobial enzyme 
called lysozyme
Cilia protect respiratory system
Proteases and stomach acid destroy most pathogens that 
enter body in food
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The Immune System
Second line of defence deals with pathogens that have 
established themselves within body
White blood cells (leukocytes) are responsible for non-
specific and specific defence mechanisms
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Stem cell Red blood cells

B lymphocyte

T lymphocyte

Eosinophil Neutrophil

Basophil

Macrophage

Monocyte

Megakaryocyte

Platelets

Blood cells formed by bone marrow
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The Immune SystemThe Immune System
Non-specific defence mechanisms:

Complementary proteins in plasma of blood can attack 
specific pathogens using one of three methods

Neutrophils produce enzymes that digest both pathogens 
and themselves results in the formation of pus.
Results in formation of pus

Neutrophils are also attracted to site of injury, where they 
engulf pathogens

Monocytes develop into macrophages which engulf and 
destroy pathogen

When skin is broken, special chemicals are released from 
damaged cells
Attracts monocytes which move from bloodstream to site
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The Immune SystemThe Immune System
Non-specific defence mechanisms:

Seals pathogen Punctures cell 
membrane

Tags pathogen and 
attracts a leukocyte

Pathogen

Complementary
protein

Complementary proteins in plasma of blood can attack 
specific pathogens using one of three methods
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lymph vessels

lymph nodes

appendix

adenoid

bone marrow

tonsils

spleen

thymus

Lymphatic System

Clear, fat soluble liqiud that 
contains a high 
concentration of leukocytes

Lymph

Lymph nodes
Hundreds of structures 
along lymph vessels that 
filter lymph of pathogens

Lymphatic system is also 
responsible for 

transporting fat-soluble 
nutrients and draining 

tissue of excess fluid
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The Immune System
Specific defence mechanisms:
Body is able to target specific pathogens
Facilitated by lymphatic system, a collection of organs, 
vessels, and a fluid called lymph, which trap and filter out 
pathogens
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Once antibodies have been produced for a specific 
pathogen, immune system is “primed” to fight that pathogen 
if it is encountered in future

The Immune System
Specific defence mechanisms:

Called active immunity

Production of antibodies occurs through an interaction 
between macrophages and lymphocytes.

Since all pathogens possess specific antigens on their 
surface, body must produce specific antibodies for each 
pathogen it encounters

Body also produces proteins called antibodies, which can 
bond to proteins called antigens found on surface of 
pathogens
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How body recognizes harmful antigens

Antigen Pathogen

Bacterium enters 
body

Macrophage engulfs 
bacterium and 

“displays” antigen on its 
surface

Antigen

Helper T cell identifies 
antigen on membrane of 

macrophage

Macrophage

B cell identifies antigen 
and begins producing 

antibodies

Helper T cell

B cell

Helper T cell

Antibodies

Antibodies gather 
bacteria together
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