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• For two-way communication 

between the lecturer and students 

during the lecture, please contact 

o.hancho@pdmu.edu.ua 

 



The term immunity (lat. immunitas - freed from 

homage, save nоrm something) usually means 

resistance of the body to pathogenic microbes, 

their toxins or to other kinds of foreign 

substances, with genetic heterogeneity. 

Immunity is the complex of physiological 

defense reactions which determine the relative 

constancy of internal medium of the 

macroorganisms, hinder the development of the 

infectious process or intoxication and are 

сараblе of restoring the impaired functions of 

the organism. The resistance offered by the 

host to the harmful effect of pathogenic 

microbial infection is called immunity.  



Phagocytosis 

 

was discovered 

by Еlie 

Mechnikoff 

In 1883 



 

 
1897 

 Paul Ehrlich proposed 

humoral theory of 

immunity 

 
In 1908 they both 

received the Nobel Prize 
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The immune system 

 

The immune system is: 

Defense body mechanism 

an interacting set of specialized cells and 

 

proteins designed to identify and destroy  

 

foreign invader 
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The immune system 

 
  The immune system must be able to: 

differentiate between material that is a 
normal component of the body (“self”) and 
material that is not native to the body 
“nonself”  

 

   A highly specialized receptors present for 
discriminating between ”self” and “nonself” 
body components 



The immune system 

 
*The discrimination between “self” and “non-self” and the 

   subsequent destruction and removal of foreign material 

   is accomplished by the two arms of the immune system 

 

    1) The innate (natural or nonspecific) immune  system  

 

    2) The adaptive (acquired or specific) immune system 

 

*These two systems perform many of their functions by 

   cooperative interactions 



The immune 

system 
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Antigens 
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What happens upon 

antigen exposure? 



Antigens 

 

   

  * A foreign substance, when introduced into   

    human body, stimulate formation of specific    

    antibodies or sensitized lymphocytes 

  

 * Antigens have the ability to combine  

     specifically with antibodies produced or   

     sensitized T-lymphocytes induced 



Antigens 

Haptens: 
- Low molecular weight substances  

 

- These substances not immunogenic by itself 

 

- If couple to a larger carrier molecule (albumin, globulins), they 

become immunogenic 

 

- Examples : 

   simple chemicals and drugs:  

   penicillin, sulphonamid, aspirin, cosmetic, tranquillizers, 

neomycin skin ointment 



Types of Antigens 

Exogenous Antigens 
 

1- Bacterial antigens: 
 

   a- Antigens related to bacterial cells 

     - Somatic antigen (O): part of cell wall gm –ve bacter. 

    - Capsular antigen: usually polysaccharide 

    - Flagellar Ag (H) :  a protein made of flagellin 

    - Fimbrial Ag: surface antigens in fimbriated bacilli 
 

   b- Antigen secreted by bacteria: 
      - Exotoxins 

      - Enzymes 
 

2- Viral antigens: 
    a- protein coat viral antigens 

    b- Soluble antigens  (soluble nucleoproteins as in influenza) 



Types Of Antigens 

Endogenous antigens   

 

  Human tissue antigens: 

      

    a- Blood group antigens:  

          A, B and Rh antigens 

      

    b- Histocompatibility antigens: 

        Glycoprotein molecules on all nucleotide cells: 

          - Major histocompatibility complex antigens (MHC) 

          - Human leucocyte antigen (HLA) 

  



Major Histocompatibility Complex 

Antigens (MHC) 

* MHC has an important function in presentation of antigens to 

T-cells 

 

* Helper T-cells recognize foreign antigens on surface of 

APCs, only when these antigens are presented in the 

groove of MHC II molecule 

  

* Cytotoxic T-cells will only recognize antigens, on the surfaces 

of virus infected cells or tumor cells only when these 

antigens are presented in the groove of Class I molecule 

(MHC restriction) 



Superantigens (SAgs) 

* They activate multiple clones of T-lymphocytes 

 

* Bacterial toxins: 

  Staph. aureus toxic shock syndrome toxin (TSST) and 

enterotoxins 

  Strpt. pyogenes pyrogenic toxin A 

 

* They have the ability to bind both class II MHC molecules 

and TCR β chain 

 

* They act as a clamp between the two, providing a signal for 

T-cell activation 



Superantigens (SAgs) 

* They are active at very low concentration causing release of 

large amounts of cytokines 

 

* The massive T-cell activation and release of large amounts of 

cytokines  cause systemic toxicity 

 

* This method of stimulation is not specific for the pathogen 

 

* It does not lead to acquired immunity i.e no memory 



Antigen Binding And Recognition Molecules 

Antigens are recognized by and bind to: 

1) B-cell receptors (BCR) : 

    - These are membrane-bound immunoglobulins 

       (IgM and IgD) on B-cells 

    - BCRs can be secreted in plasma as antibodies 

 

2) T-cell receptors (TCR) 

     - α and β chains anchored to T-cells 

     - There is a groove which binds small peptides   

        presented by MHC on surface of APCs 

 

3) MHC molecules  

      They are essential for presentation of peptides so that they 
can be recognized and bind to TCRs 



Factors influencing Immunogenicty 

1-Foreigness :  

   Foreign substances are immunogenic 

 

2- Molecular size:  

    High molecular weight increase immunogenicty     

 

3- Chemical structure complexity:  

     High complexity increase immunogenicty 

 

4- Route of administration: 

    Parenteral routes are more immunogenic to oral route 



Factors influencing Immunogenicty 

5- Method of administration: 

   a- Antigen dose:  

       Appropriate dose         optimum antigenicty 

        Low dose                     low- zone tolerance 

        High dose                    high-zone tolerance  

 

   b- Adjuvant: 

       Substance when injected with an antigen    

         enhance immunogenicty 

 





Bacterial antigens 

• O antigen 

 

 

 

may be present or not, depending on species 

 

repeating units of 3 to 5 sugars 

 

smooth with O antigen 

rough without (ending at core) 

LPS of bacteria without O antigen 

sometimes called lipooligosaccharide (LOS) 

 

antigenic and highly variable among species 

and strains 





Bacterial antigens 

Capsule (slime layer), K antigen 

not impermeable 

Both gram-positive and gram-

negative bacteria can make capsules 

 

polysaccharide  

(exception: Bacillus anthracis 

(anthrax) poly-glutamate) 

 

virulence - inhibit complement - 

phagocytosis 



Bacterial antigens 

 



Bacterial antigens 

• Flagella - H antigen  

– propeller 

– motility and chemotaxis 

– recognized by TLR5 

 

 



Viral antigens 



Humoral immune responce 
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