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LECTURE-5 

IMMUNITY continued… 

BARRIERS AND CELLS OF THE IMMUNE SYSTEMS 

Cells of innate and adaptive immune systems 

 The cells of the innate and adaptive immune systems originate in bone marrow where hematopoitic 

stem cells give rise to two lines of cells: 

1. Myeloid cells: These give rise to red blood cells, platelets, and the cells of the innate immune 

system. 

2. Lymphoid cells: These give rise to cells essential to adaptive immunity that are T-lymphocytes, 

B-lymphocytes, and natural killer cells. 

 The illustration below in figure 1 shows the derivation of the key cells involved in the innate and 

adaptive immune systems. 

 

Figure 1: Various types of cells involved in immunity 
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BODY’S DEFENCE MECHANISM 

(Cells & Barriers Involved) 
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B Lymphocytes 

(Humoral Immunity) 

 Plasma B cells 

 Memory B cells 

 Regulatory B cells 

      T Lymphocytes 

(Cell mediated Immunity) 

 Helper T cells 

 Suppressor T cells 

 Cytotoxic T cells 

 Natural Killer T cells 
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 Phagocytes 
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 Basophils 

 Esinophils 
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  Monocytes 

Dendritic cells 

Macrophages 

 Inflammatory reactions 

 Fever 

 Interferon 

 Complement system 

 Natural killer cells  
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Components of innate and adaptive immune systems 

 Various cellular components and defence barriers of innate and adaptive immune systems are 

enlisted in the flow chart on previous page. 

 Components of adaptive immune system has been previously discussed in lecture 3 (Humoral and 

cellular immunity) 

 Components of innate immune system can be discussed as, 

1. Physical Barriers: such as skin, the GIT, the respiratory tract, the nasopharynx, cilia, eyelashes 

and other body hairs. 

2. Chemical Barriers: such as secretions, mucous, bile, gastric acid, saliva, tears and sweat. 

3. General Immune Responses and cellular components: such as inflammation, complement and 

non specific cellular responses. 

 

(Physical and chemical barriers collectively form body’s first line of defence) 

Physical Barriers 

 Skin 

 Nearly impenetrable 

 Waterproof 

 Resistant to most toxins and enzymes of invading organisms 

 Mucous membrane 

 Line the respiratory and digestive tracts 

 Sticky mucous traps microbes 

Chemical Barriers 

 Sweat and oil glands of the skin 

 Produce chemicals that slows down or prevent growth of bacteria 

 Lining of the stomach 

 Produces HCl and protein-digesting enzymes that destroy pathogen 

 Urine 

 Slows bacterial growth with acidity 

 Washes microbes from urethra 

 Saliva and tears 

 Contain Lysozyme, an enzyme that kills bacteria  
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General Immune Responses & cellular components 

(Collectively form body’s second line of defence) 

PHAGOCYTOSIS 

 Phagocytosis is a type of endocytosis that involves uptake of large solid particles, often > 0.5 mm. 

 It is the engulfment and degradation of microbes and other particulate matter by cells such as 

macrophages/Monocytes, Dendritic cells and Neutrophils. 

 Steps involved in phagocytosis: 

1. Detection of the foreign particle and movement of the phagocyte to the area by chemotaxis 

2. Attachment of the foreign particle to the phagocyte 

3. Engulfment or ingestion of the foreign particle into a vesicle called a phagosome 

4. Fusion with lysosome and formation of the Phagolysosome 

5. Intracellular killing and digestion 

6. In the case of macrophages, egestion and antigen presentation 

 

Figure 2: Mechanism of phagocytosis 

 Cells involved in phagocytosis  (Figure 3) 

1. Neutrophils    2.  Monocytes  3.   Macrophages 

4.  Dendritic cells   5.  Mast cells  6.   Esinophils 
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Figure 3: Various phagocytic cells 
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INFLAMMATION 

 Defensive response of the body to tissue damage that prevents spread of infection from localized 

area 

 Damage to body’s tissues causes: redness, pain, heat and swelling and sometimes loss of function 

 Has beneficial effect: 

a. Destroys injuring agent 

b. Removes it and its byproducts or limits its effects 

c. Repairs or replaces damaged tissues 

 Occurs in three major stages: 

a. Vasodilation 

b. Phagocyte migration and phagocytosis 

c. Tissue repair 

a. Vasodilation and Increased Permeability 

1. Damaged tissues release histamines and kinins 

2. Blood vessels dilate in area of damage 

3. Increased blood flow to area 

4. Causes swelling (edema), redness and heat 

5. This allows defensive chemicals and clotting factors and cells to move to the area 

6. Clot forms around area to prevent spread of infection 

b. Phagocyte Migration and Phagocytosis 

1. Within an hour phagocytes begin to accumulate at the site 

2. As the flow of blood decreases, phagocytes stick to lining of 

3. Blood vessels then squeeze out into tissue spaces 

4. Chemical attractants, eg. Kinins, draw wbc’s to site 

5. Neutrophils arrive first, monocytes predominate during later stages 

6. As WBC’s die, pus accumulates 

c. Tissue Repair 

1. Can’t be completed until all harmful substances have been 

2. Removed or neutralized 
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   COMPLEMENT REACTIONS 

 The complement system is a set of plasma proteins that act in a cascade to attack and kill 

extracellular pathogens. 

 Foreign substance may trigger cascade which activates complement proteins = complement fixation 

 ~5% of all blood proteins (20 different ones) are complement proteins 

 They can operate nonspecifically or specifically  

 Complement proteins formed from liver cells, lymphocytes, monocytes 

 Trigger a cascade reaction (inactive to active) 

 Initiation 

 Amplification 

 Effects 

 Complement fixation can cause any of the following effects: 

a. Cell lysis (cytolysis) 

 Membrane attack complex forms “transmembrane channels” 

 Digests a hole in bacterial cell, killing it 

b. Opsonization 

 Makes pathogens stickier and easier for the leukocytes to phagocytize 

c. Enhances inflammatory response 

 Helps trigger release of histamine and chemical attractants for WBC’s 

 The effects of complement activation are short lived. they are quickly destroyed 

 Malfunctions of system may result in some hypersensitivity disorders 

 

INTERFERON 

 Antiviral chemicals secreted by infected cells in response to virus infection 

  Family of naturally occurring proteins that are made and secreted by cells of the immune system  

(for example, white blood cells, natural killer cells, fibroblasts, and epithelial cells)  

 They are host cell specific 

 Different tissues in same host produce different interferons 

 All interferons are small proteins, stable at low pH, heat resistant 

 Produced by infected cells and spread to uninfected cells 

 Stimulate synthesis of antiviral proteins that disrupt various stages of viral multiplication 

 Effective for only short periods 
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 Good for acute, short term infections. Eg. Colds, influenza 

 Interferon is now produced in quantity by recombinant DNA technology 

 Has only very limited effects on cancer cells 

 High doses have side effects: fatigue, fever, chills, joint pain, seizures 

 Experimentally used to treat HIV, Hepatitis, genital herpes, influenza, common cold 
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