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Development of the Immune 
System 
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ACTIVE IMMUNE DEFENSES 

Innate Immunity 
- invariant (generalized) 
- early, limited specificity 
- the first line of defense 

Adaptive Immunity 
- variable (custom) 
- later, highly specific 
- ‘‘remembers’’ infection 

1.  Barriers - skin, tears 

2.  Phagocytes - neutrophils,  
     macrophages 

3.  NK cells and mast cells 
4.  Toll-like receptors TLRs 
5.  Complement and other proteins    

1.  APC’s present antigen to T cells 
2.   Activated T cells help B cells 

and kill abnormal and infected 
cells 

3.   B cells - produce antibody 
specific for antigen 
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INNATE IMMUNITY 
 Physical Barriers 

– skin 
– hair 
– mucous 
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INNATE IMMUNITY 
 Chemical Barriers 

– sweat 
– tears 
– saliva 
– stomach acid 
– urine 
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Innate Immune System 
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TLRs 



TLRs in Treatment 
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Imiquimod  (Aldara)  activates immune 
cells through the toll-like receptor 7 
(TLR7), commonly involved in pathogen 
recognition.  Cells activated by 
imiquimod via TLR-7 secrete cytokines 
(primarily interferon-α (INF-α), 
interleukin-6 (IL-6), and 
tumor necrosis factor-α (TNF-α).  There 
is evidence that imiquimod, when 
applied to skin, can lead to the 
activation of Langerhans cells, which 
subsequently migrate to local lymph 
nodes to activate the adaptive immune 
system.[9] Other cell types activated by 
imiquimod include natural killer cells, 
macrophages and B-lymphocytes 



15 Toll-like receptors chemistry 
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Toll-like receptors 
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** 

**Except for IgE allergic reactions 
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(except IgE) 



Primary Function of the Adaptive 
Immune System 

• Protect self from 
non-self; 

and … 
• Remember it! 
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T and B Lymphocytes 

•  T cells originate from the Thymus 
and may be Helper (CD4), 
Suppressor (CD8) or Cytotoxic. 

•  B cells originate from the “Bursa”.  
   Their major function is to produce 

antibodies in response to foreign 
proteins including bacteria, viruses, 
and tumor cells.  



Bursa of Fabricus 
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Function of the Immune System 
(Self / Non-self Discrimination) 

•  To protect from pathogens 
•  Intracellular (e.g. viruses and some bacteria 

and parasites) 
•  Extracellular (e.g. most bacteria, fungi and 

parasites) 

•  To eliminate modified or altered self 



32 Hypersensitivity 
There are four different responses of the immune system: 

   Type I:  Immediate hypersensitivity 
  - onset within minutes of antigen challenge 
  - examples are allergies to molds, insect bites  

Type II:  Cytotoxic hypersensitivity  
  - onset within minutes or a few hours of antigen challenge 
  - examples are adult hemolytic anemia and drug allergies 

   Type III:  Immune complex-mediated hypersensitivity 
  - onset usually within 2 - 6 hours 

  - examples include serum sickness and  
   systemic lupus erythematosus  

 Type IV:  Delayed hypersensitivity 
  - inflammation by 2- 6 hours; peaks by 24 - 48 hours 

  - examples include poison ivy and chronic asthma 




