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1.  What barriers exist to prevent infection by viruses/bacteria/other?

 

The human body has three lines of defense against infection.  The first line of defense is innate resistance, also called native immunity.  This mechanism includes physical, mechanical and biochemical barriers.

 

A physical barrier is provided by the tightly placed epithelial cells of the skin and mucous membranes (GI/GU/ and respiratory tracts).  Normal skin temperature (37C) is suboptimal for microorganisms which prosper in warmer environments.  Mechanical removal of invaders occurs with the usual sloughing of dead tissue during sneezing, coughing, tearing and urination.  To provide and example, hairlike cilia in the respiratory tract promote movement of mucus (and trapped microorganisms) up the airway.  Biochemical substances alo provide a defensive barrier.  Mucus, perspiration saliva, tears and earwax trap organisms and contain substances (fatty acids, lactic acid, and lysozymes) which are unfavorable to microbial growth.  Antimicrobial peptides are proteins secreted by the epithelial cells that have a toxic effect on microorganisms.  One type, cathelicidins are linear in shape and only one is known to function in the human body.  The second type, defencins are divided into alpha and beta types.  Both peptides are thought to act by interfering with the bacterial cell membrane.  The lungs also produce a substance called surfactant, which assists in promoting phagoocytosis and working with the acquired immune system.  A final mechanism in innate resistance is the presence of normal bacterial flora A.K.A. "good bacteria".  In the GI tract, they aid digestion and secrete chemicals inhibiting pathogen growth.  In the vagina, normal flora prevent infection from bacteria and yeast.

 

Mechanical damage, hypoxia, infection, temperature extremes, ionizing radiation, nutritional deficiency and genetic and immune dysfunction can all cause cell injury activating the body's second line of defense, inflammation.  Inflammation is a non-specific response characterized by vasodilation, increase vascular permeability and WBC adherence with the goal of destroying invading agents, confining the problem from the host, promoting and adaptive response and finally healing.  The plasma protein system has three branches that impact inflammation.  The complement cascade tags cells for destruction, promotes mast cell degranulization, encourages leukocyte chemotaxis and contributes to cell lysis.  The coagulation cascade encourages infection resistance by increasing neutrophil chemotaxis and vascular permeability.  The kinin system activates and assists inflammatory cells.  The primary kinin, bradykinin also has a role in the prolonged inflammatory response.  

 

Mast cells, neutrophils, macrophages, eosinophils, NK cells and platelets all contribute to the inflammatory response.  Chemicals such as histamines, leukotrienes and prostaglandins initiate many of the familiar symptoms of inflammation such as redness, heat, swelling and pain.

 

Inflammation can be divided into acute and chronic phases.  Acute inflammation lasts 8-10 days.  Chronic inflammation lasts greater than two weeks.  Trask et. al. (2006) states that inflammation usually becomes chronic when there is persistent infection, or a foreign body in a wound.

 

The third line of defense is acquired immunity.  This defense is different from the inflammatory response in that it provides long term defense against a particular microorganism.  Within this mechanism are two types of immunity, active and passive.  Active immunity is produced by a person after natural exposure to an antigen, and may also occur after immunization.  When a person gets chicken pox or receives the vaccine, their body will create an antibody protecting against repeat infection.  Passive immunity can occur when a mother transfers immunity to her baby through the placenta and breast milk.  Passive immunity is shorter term as opposed to acquired immunity which is long lasting.

 

2.  How do these invaders circumvent host barriers?

 

In an immunologically robust individual, barriers to pathogens should provide adequate protection against microbes.  It is still possible for microorganisms to sufficiently overwhelm defensive barriers.  Any break in the epithelium compromises the integrity of the physical barrier and can result in microbial infection of GI,GU or respiratory tracts.  If the usual mechanical barriers prove inadequate, microbes can colonize in the respiratory, digestive and urinary tracts.  

 

Biochemical barriers can be overcome in a number of ways.  If a host is not synthesizing proteins adequately, the contribution of antimicrobial peptides may be diminished.  An alteration in normal body flora can also provide an opportunity for pathogens to colonize.



	


	


#3   How does the immune system initially respond to invaders?
(pg. 211-213)Adaptive or Acquired Immunity is the third line of defense once the innate immune system and inflammatory response have been initiated due to an invasion of microorganisms or injury. (please see question #1 for further information on the innate immune system) The body’s immune system has antibody and T cells that are ready to protect against infection.  The Adaptive Immunity can be active acquired (through exposure to an antigen or immunization) or passive acquired (such as the passing of antibodies to the fetus). 

Although the previously stated information play a pivotal role in the response to an invader , the initial response is inflammation. “ The inflammatory response is the immediate local response to tissue injury, whether  trauma or infection. It involves the action of polymorphonnuclear  leukocytes, basophils and mast cells, platelets and to some extent, monocytes and macrophages”(Williams & Wilkins, pg.457).
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