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Pathogen Evasion of the 
Immune Response	



Mechanisms of Evading ���
the Immune Response (Fig 16.5)	



1.  Hit and Run Strategy.	


2.  Concealment of 

Antigens.	


3.  Induction of 

Tolerance.	


4.  Immunosuppression.	


5.  Antigenic Variation.	



Hydatid Cysts of Echinococcus 
granulosus (type of tapeworm).	



Hit and Run Strategy	


•  Disease so short-lived (< 1 week) that before immune response is 

active, pathogen has left body. 	


 Strong immune response: requires continued presence of 

pathogen (presence of antigen fine tune response). If pathogen 
has exited, only weak response occurs.	



•  Hit and run strategies require rapid replication of pathogens. 	


•  Pathogens using hit and run strategy are organisms that cause 

disease multiple times, even in individuals with fully functional 
immune responses.	


•  Examples:	



 Colds	


 Influenza	


 Viral and Bacterial Diarrhea	
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Concealment of Antigens (Fig 14.14)	


1.  Live in cell without displaying antigens: 	



•  When cell is invaded by pathogen, pathogens’ antigens 
displayed on cell’s surface major histocompatibility 
complex (MHC). Triggers cytotoxic T cells to attack. 	



•  Some pathogens prevent display of antigens. Examples:	


1.  Display antigens on intracellular vacuoles instead of 

cell surface. Not “visible” to the immune system. 
HIV, Coronavirus.	



2.  Prevent display of MHC on surface of cell. 
Adenovirus.	



2.  Colonize sites inaccessible to lymphocytes: 	


•  Skin, intestinal lumen, and lumen of secretory glands 

not accessible to lymphocytes.	


•  Central nervous system, joints, testes and placenta have 

reduced access to lymphocytes and antibodies. 	


3.  Insertion of DNA into host cell genome: retrovirus. If no 

viral proteins produced, no immune response generated. 	



Concealment of Antigens (Figs 16.6, 16.7 & Table 16.1)	


4.  Mimicry of host cells: antigens share sequences with host cells. 	



•  Seldom works. Host immune response activated leading to autoimmune disease. Streptococcus 
pyogenes has antigen with same epitope as heart muscle. Antibody attacks heart causing 
Rheumatic Fever.	



5.  Use host materials as disguise:	


•  Coat surface with host molecules. Invisible to immune system. Example: Treponema pallidum 

coats itself with fibronectin.	


•  Form cysts of host materials. Organism invulnerable to attack (primarily parasitic worms). 	



6.  Antibody uptake by pathogens: 	


•  Pathogen receptors for Fc portion of antibody. Antibody (any specificity) binds upside-down 

position. Useless for activation of complement or induction of phagocytosis. 	


•  Streptococci, Staphylococci, Herpes Simplex virus, Varicella-Zoster virus, and 

Cytomegalovirus have surface molecules that bind Fc portion of antibody. 	



Induction of Tolerance	


•  Immunological tolerance: failure to mount immune response to 

specific antigen. Other responses unaffected. Can be: 	


1.  Natural or "self" tolerance: Failure (a good thing) to attack 

body's own proteins/antigens. If immune system responds to 
"self”, autoimmune disease results.	



2.  Induced tolerance: Tolerance created by manipulating 
immune system. 	



•  Both B and T cells become tolerant but T cell tolerance more 
important because B cell responses require helper T cells to 
mount antibody response.	
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Induction of Tolerance (Table 23.3)	


1.  Neonatal tolerance: infection of fetus. 	



•  During development, body sorts “self” from 
“non-self”. Pathogen antigens present cause 
recognition of pathogen as self. 	



•  Results in permanent infection with 
organism. Example: Hepatitis B virus. 	



2.  High levels of antigen or antigen-antibody 
complexes in the circulation. 	


•  Appropriate immune responses require 

interaction of T lymphocytes with antigen 
presenting cells (APC). 	



•  Lymphocytes encountering antigen in the 
blood without APC don’t receive second 
signal for activation. Lymphocytes 
desensitized and unable to respond. 	



3.  Upsetting balance between T and B cell 
responses: 	


•  Antibody required for removal of 

extracellular pathogens; T cell response 
necessary for intracellular pathogens. 	



•  Pathogens alter balance between B and T 
cell responses leading to inappropriate 
response and tolerance.	



Immunosuppression (Table 16.2, Fig 16.10)	


•  Immunosuppression: general decrease in immune response to all antigens. Mechanisms: 	


1.  Infection of cells involved in immune response generation (B, T cells or APC) with pathogen. 	


2.  Release molecules that down regulate all immune responses. Ex. Interference with complement 

cascade.	


3.  Interfere with signaling, with recognition of infected cells by cytotoxic T cells, or with apoptosis. Ex. 

Production of IL-10 by macrophage infected by M. tuberculosis causes B-cell activation (antibody 
formation) to all antigens. When cells don’t get appropriate signal from T-cells, undergo apoptosis.	



4.  Produce microbial toxins that act as immunomodulators. Ex. Superantigens.	


5.  Cause down-regulation by producing enzymes or other molecules that interfere with antibody 

function.	



Antigenic Variation (Fig 16.8)	


•  Change in molecules reacting with antibodies either during an 

individual infection or as pathogen passes through population. 
Protects pathogens from immune response. 	



•  Antigenic variation result from DNA mutations, recombination, 
or gene switching.	



•  For antigenic variation to be effective, must be variation of 
antigen that elicits production of protective antibody.  	
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Antigenic Variation During the Course of 
Infection: DNA Recombination (Fig 27.4 & 27.6)	



•  Borrelia recurrentis: vector-transmitted spirochete causing 
relapsing fever. 	



•  Characterized by repeated bouts of high fever lasting weeks or 
months. 	



•  Bacteria enter, multiply in tissues, enter blood stream, and 
cause fever until onset of an immune response (~1 week). 	



•  Immune system kills pathogen by antibody mediated 
phagocytosis and complement lysis. Organisms disappear. 	



•  4-10 days later, an antigenically distinct mutant appears in 
blood, causes another attack of fever. Immune system responds 
with new antibody, organism again disappears. 4-10 days later, 
a new mutant appears. 	



•  Cycle continues for up to 10 episodes of fever before organism is 
eliminated. 	



•  Each variant requires a new set of antibodies. 	


•  Variation of antigens allows relapsing fever to be picked up and 

transmitted by vector for a longer time than would occur if 
pathogen was eliminated on first encounter. 	



•  Pathogen has up to 30 genes coding for different surface 
proteins stored in plasmids. Spontaneous recombination of 
plasmid with bacterial chromosome occurs in 1:1000-1:10,000 
bacteria in each generation.	



•  New surface antigens produced.	




