
11.1 - DEFENSE AGAINST INFECTUOUS DISEASES 

DEFINITIONS 

Pathogen = An agent that causes a disease 

  Can be a bacteria, virus, poison, etc. 

- Pathogens are normally specific to a species 

 Adapted to the optimal temperature and conditions of their normal host 

- Pathogens can sometimes be transmitted from one species to another 

  Zoonose = Any disease that was transmitted to humans from an animal 

   Examples) Rabies (from dogs), Bird flu (from chickens), 

                                                      and Bubonic plague (from fleas on rats) 

- Pathogens can be transmitted by:       (probably won’t be tested on this, but good to know) 

  Direct contact – touching 

  Exchange of fluids – blood transfusions, sex, dirty needles (drugs), etc. 

  Contamination – Using or touching dirty objects that have the pathogen on them 

  Airborne – Some pathogens can travel through the air (sneezing…) 

  Animal vectors – Zoonoses can be caught from animals 

 

 

  



ROLE OF LYMPHOCYTES IN IMMUNITY 

(You already took notes on this for 6.3; there is a quick summary below) 

- Summary 

  Pathogen invades the body 

  Macrophage (phagocytic leucocyte) recognizes the pathogen because it’s antigens don’t 

                    match those of your body 

  Macrophage eats pathogen and digests it 

  Macrophage takes the pathogen’s antigens, and moves them on to its own cell membrane 

   Becomes an antigen-presenting cell (APC) 

  APC moves to a lymph node 

   Lymph nodes are filled with millions of lymphocytes each specialized to detect a 

                                   different antigen 

  APC actives a helper T-lymphocyte that recognizes it’s antigens 

  Helper T-lymphocyte activates a B-lymphocyte that matches the same antigen 

   This step is called clonal selection as one specific set of lymphocytes (among millions 

                                   of ‘clones’ is ‘selected’ 

  Activated B-lymphocyte begins dividing by mitosis into plasma cells and memory cells 

   This step is called clonal expansion as the selected lymphocyte is ‘expanding’ its 

                                   population 

  Plasma cells produce antibodies specific for the antigen that activated it 

   Antibodies are expelled by exocytosis into the blood and spread around body 

   Antibodies attach to matching antigen and cause the cells with them to burst or get 

                                  eaten by macrophages 

  Memory cells spread through the lymph nodes of your body and stay there 

   They provide IMMUNITY against the pathogen (=immune system) 

   If the pathogen invades your body again, it will be recognized faster because the 

                                   matching memory B-lymphocytes are all around your body 

   They will begin clonal expansion immediately resulting in: 

    Faster response – less time between invasion and antibody production 

    Stronger response – you start with more matching B-lymphocytes, so more 

                                                 antibodies are made than the first time 

 

 

  



ALLERGIES 

During a pathogenic invasion, antibodies trigger special white blood cells called mast cells 

  Mast cells release histamines 

  Histamines cause inflammation 

Inflammation = Veins get wider (vasodilation) and more permeable (so white blood cells 

become better able to move through the body) 

  Vasodilation increases blood flow, causing redness and heat 

  Permeability means more blood fluid leaks, causing swelling and pain 

 

Allergen = A substance that triggers an immune response, but is not harmful/pathogenic 

Allergic reaction is caused by high levels of histamines 

  Only happens if you have already been exposed to the allergen 

  Already have high population of matching memory cells 

  Mast cells quickly release histamines 

   Redness, heat, swelling and pain are symptoms of an allergic reaction 

 

 

VACCINATIONS 

Vaccine = An inactive antigen that can be injected or eaten to trigger an immune response 

without getting infected 

  Antigen is taken from a pathogen 

Vaccination activates the immune system, leading to memory cells matching the antigen 

  = immunity! 

Vaccinations lead to faster and stronger immune responses after an actual infection 

Smallpox was the first infectious disease of humans to have been eradicated by vaccinations 

Epidemiology =  The study of diseases 

  Includes patterns, causes and effects on health 

Epidemiological data shows that vaccination programs work very well 

 

  



MAKING MONOCLONAL ANTIBODIES 

- It is useful to be able to artificially make antibodies in a lab 

  Pure solutions of antibodies can be injected into a person to help their white blood 

                    cells  recognize and kill a pathogen 

   Pure solutions of antibodies = a serum 

  Because antibodies only attach to specific antigens, they can be used to detect 

                    pathogens 

Monoclonal antibodies = Artificially made antibodies specific to one antigen 

To make monoclonal antibodies: 

 1) Inject a mouse with a pathogen 

 2) Collect a specific B lymphocyte plasma cell that can produce the required antibody 

                   against the pathogen 

 3) A tumor cell is selected which is capable of endless cell division (immortal) 

 4) The two cells are joined together (hybridized) 

 5) The resulting hybridoma makes monoclonal antibodies 

Hybridoma = A cell made by the fusion of a B-lymphocyte and a cancer cell 

- Monoclonal antibodies are used in pregnancy tests 

  HCG is a hormone only made by developing embryos (babies) 

   HCG diffuses into a woman’s urine if present 

  Monoclonal antibodies specific to detect HCG can be made 

  These HCG monoclonal antibodies are attached to a color substance on paper so that 

                    they attach to HCG in a visible way 

 

TYPES OF IMMUNITY 

Active immunity = You make your own antibodies (your body is ‘active’) 

Passive immunity = You receive antibodies from another source (your body does not make 

                                     them and is ‘passive’) 

Natural immunity = Antibodies are made because of a pathogenic invasion 

Artificial immunity = Antibodies are made because of a vaccination 

 

- Infection by pathogens cause active natural immunity 

- Vaccinations cause active artificial immunity 

- Babies get antibodies from their mother through breast milk for passive natural immunity 

- Serums (pure antibody solutions made in a lab) can be injected for passive artificial immunity 


