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Immunology  

•  Latin immunitas - exemption from civic 
duties and legal prosecution offered to 
Roman senators 

•  Immunology - experimental science in 
which explanation of immunological 
phenomena are based on experimental 
observations 





First knowledge 

•  China (10th century): vaccination with 
powdered scabs from cows infected with 
cowpox 

•  16th century Girolamo Fracastoro 
proposed the theory about infectious 
diseases in a book   

De Contagione et Contagiosis Morbis 
(1546) 



History of vaccination 
•   Cowpox protect from smallpox. 
•   Lat. vaccinus = „vacca” = cow  
•  China and India (15th and 17th century):    
   vaccination with powdered scabs from  
   people infected with smallpox 
•  Lady Mary Wortley Montagu in 1711.  
  described vaccination in Otoman empire 
•  EDWARD JENNER, 1796. – made first  
  experiments 
•  1979.  WHO erradication of smallpox 





Jenner experiment 
Sarah Nelmes, 

milkmaid 

James Phipps, 
8 years old, 

gardner’s son  

Cowpox – 
protection from 

smallpox 

Diseased 
person 



History of vaccination 

Louis Pasteur, 
1885. 
-  first rabies and antrax  
  vaccine  

Joseph Meister (9) 



A bit more of history 
R. Koch, 1880.  
Infectious diseases 
caused by 
microorganisms  

L. Paster, 1885. 
rabies and cholera 
vaccination 

E. von Behring i S. 
Kitasato, 1890.  
isolated antibodies 
(diphteria patients) 

E. Methchnikoff, 
1883. described 
phagocytosis 

P. Erlich, 1900. – theory of 
antibodies (antiserum) and 
function of mastocites 







IMMUNE SYSTEM 

•  INNATE – ADAPTIVE 
    nonspecific – specific 

    

•  HUMORAL – CELL MEDIATED 

•  ACTIVE – PASSIVE 

•  PRIMARY – SECONDARY 



INNATE vs. ADAPTIVE 
IMMUNITY 



INNATE vs. ADAPTIVE 



ADAPTIVE  
IMMUNITY 



HUMORAL 

vs.  
CELLULAR 



ACTIVE  vs.  PASSIVE 



PRIMARY  vs.  SECONDARY  



PHASES OF IMMUNE REACTION 





CLONAL SELECTION 



ANTIGEN RECEPTORS 



B-CELL T-CELL 



Mechanism of diversity   



HUMORAL IMMUNITY:  
ANTIBODY FUNCTIONS 



ANTIBODY CLASSES 

IgD 



CELLULAR IMMUNITY	





Positive  
selection  

   
Negative  
selection 



CELLS OF THE IMMUNE SYSTEM 



myeloid                lymphoid  



Neutrophil 
Eosinophil 

   erythrocytes 

monocyte 

lymphocyte 

basophil 





Lymphocytes 





~ 2% 



     DENDRITIC CELL 



     MACROPHAGE 

Macrophage chasing bacteria NKcell 



LYMPHOID TISSUES 

•  Primary (generative, central) 
– Bone marrow 
– Thymus 

•  Secondary (peripheral) 
– Lymph nodes 
– Spleen 



LYMPHOID TISSUES 



Bone marrow 



Thymus 



Lymph nodes 
Around 500 in human body 



Lymph nodes 



Spleen 



Regional immune systems 
1. Skin 
2. Gastrointestinal mucosa 
3. Bronchial mucosa  

(Immune privileged tissues - eye, brain, testes, 
pregnant uterus) 



IMMUNE SYSTEM 
DEFORMATIONS 

•  Too strong:  
– HYPERSENSITIVITY (ALLERGY) 

•  Too weak:  
–  IMMUNODEFICIENCY 

•  Wrongly directed:  
– AUTOIMMUNITY 




