
Immune System 

Innate Immunity; 

- nonspecific defence mechanisms that come into play immediately or within hours of an antigens 

appearance in the body 

 

Importance of Immunity; 

- integral in veterinary science, livestock and agriculture, biosecurity 

Immune System = defence system to protect the body against pathogens (bacteria, viruses, 

parasites) 

- must be able to recognise self and non-self 

- remove non-self substances 

- remove damaged/abnormal cells and proteins  

 

Primitive defence Systems; 

▪ antibiotics, eg. penicillin 

- soluble molecules 

- released by bacteria and fungi 

▪ phagocytosis (eg. neutrophils, macrophages) 

- engulf organic material and whole cells 

Vertebrate Immune Systems; 

2 types of immune systems; 

▪ soluble factors = humoral = antibody 

▪ immune cells = cell mediated  

- recognise foreign substances 

- attract immune cells to the site of infection 

- soluble factors released by immune cells 

- attack foreign proteins, cells, viruses, parasites 

Innate V Adaptive Immunity; 

 



 

Innate; 

- always present, fast acting, non-specific responders  

▪ first line of defence; 

 - barriers (eg. skin) 

- fast acting 

▪ non-specific; 

- cells, chemicals, proteins, organs 

▪ no memory 

▪ present from birth 

4 barriers of primary defence; 

- epithelial barriers (physical barrier  skin (also produces sebum and sweat with antimicrobial 

effects), normal skin microflora competes with invading microbes, mucosal surfaces, cilia (move 

debris from lungs) 

- physiological barriers  pH of stomach, high temperature (fever)  

- phagocytic barriers  

- inflammatory barriers  

 

epithelial barriers; 

- skin; 

  - physical barrier 

  - produces sebum and sweat with antimicrobial effects 

  - normal skin microflora competes with invading microbes 

  - mucous membranes  

   - cilia in lungs move away debris 

   - vili in gut 

   - peristalsis suppresses colonisation (pushes pathogens out)  

   - mucous produced by goblet cells 

   - normal gut microflora compete with pathogen 

physiological barriers; 

- temperature (fever) 



- low (acidic) pH (eg. in stomach) 

- chemical mediators  damage pathogens, assist phagocytes to engulf pathogens  include; 

   - enzymes  lysozyme (in secretions, tears)  degrades bacterial cell walls 

   - peptides  a-definsins (produced in skin/mucosa) = antibiotics that kill bacteria 

  - cytokines = immune hormones  interferons (IFN-a, IFN-B, IFN-y) 

         interleukins (IL-1, IL-6) 

         tumour necrosis factor (TNF-a)  

- acute phase proteins  C-reactive protein aids phagocytosis 

                 haptoglobin sequesters iron (most bacteria need iron to replicate)  

- complement – serum proteins  help phagocytosis, cascade of pathways 

   - classical and alternative pathways 

   - mediate inflammation 

   - opsonins  (coat foreign particles  recognised for phagocytosis)  

 

Inflammatory barrier; 

- breach of anatomical barriers (cuts, wounds) = tissue damage  induction of physiological and 

phagocytic barriers 

- tissue damage  cells release chemical factors   

     vasodilation – increase capillary permeability allowing phagocytes to enter tissue 

- chemotaxis  attraction of phagocytes to infection site 

- extravasation  migration of phagocytes from capillary to tissue 

2 distinct phases; 

acute phase; 

- immediate  

- pain, swelling, heat, redness, loss of movement/function 

- vasodilation, oedema 

chronic; 

- 24-48 hours  

- monocytes  macrophages (immature macrophages (monocytes) differentiate into macrophages 

following infection)  

- 2nd line of defence 

- macrophages = long lived phagocytes 

- multiple phagocytic events   


