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Pathogenicity Pathogenicity ––  review review   

PathogenicityPathogenicity  ==  abilityability  of a microbeof a microbe  to be to be 
harmfulharmful  to health andto health and  to cause diseaseto cause disease  

  IInfectiousness nfectiousness = ability to cause infection= ability to cause infection  

Infection Infection ––  broader term than diseasebroader term than disease  

In the disease symptomsIn the disease symptoms  of diseaseof disease  areare  
presentpresent  (the infection is (the infection is manifestmanifest))    

But the But the infection may proceed without infection may proceed without 
symptomssymptoms  ((inapparent inapparent infection)infection)  

Apart from infections microbes can cause Apart from infections microbes can cause 
foodfood  poisoningpoisoning,,  as wellas well  



InfectionInfection  ––  review review   

The dThe definition of infection is not easy efinition of infection is not easy   

•• InfectionInfection  = situation = situation when thewhen the  etiological etiological 
agent agent of infection of infection invades an organism invades an organism 
and and multiplies in itmultiplies in it; or it settles on bodily ; or it settles on bodily 
surfaces and acts adversely theresurfaces and acts adversely there  

••   ColonizationColonization  = settlement of bodily = settlement of bodily 
surface by a surface by a nonpathogenicnonpathogenic  microbe microbe     
(or by a pathogen that does not cause (or by a pathogen that does not cause 
pathological symptoms there)pathological symptoms there)  

  



Relationship between the Relationship between the 

microbe and the hostmicrobe and the host  ––  review review   

The relationship is dThe relationship is dynamic ynamic and influenced and influenced 
by the by the environmentenvironment::  

          microbemicrobe              hosthost  

  

                                                    environmentenvironment  

Illness is not a rule Illness is not a rule ––  peaceful coexistence peaceful coexistence is is 
possible possible ––  usually better for the parasiteusually better for the parasite  

In spite of that the host tries In spite of that the host tries to get ridto get rid  of the of the 
parasiteparasite  ––  to destroy, remove to destroy, remove or at least or at least 
to localize itto localize it  

  



Pathogenicity Pathogenicity ––  review review   

PathogenicityPathogenicity  (the ability to cause a disease) (the ability to cause a disease) 

depends ondepends on  bothboth  speciesspecies  ––  on the  microbe on the  microbe 

and on the hostand on the host  

ParticularParticular  microbial species ismicrobial species is  pathogenicpathogenic  for for 

a specific host species onlya specific host species only, for another , for another 

species it may be species it may be nonnon--pathogenicpathogenic  

This This host species ishost species is  susceptible to the susceptible to the 

relevant microbial speciesrelevant microbial species, to , to aa  different different 

microbial species it can be microbial species it can be resistantresistant  

  
  



Primary and opportune pathogensPrimary and opportune pathogens  

––  review  review    

Primary (obligate) pathogensPrimary (obligate) pathogens  →→  cause cause disease disease eveneven  

in otherwise healthy individualsin otherwise healthy individuals  ==  chiefly chiefly agentsagents  

ofof  classical infectionsclassical infections  (diphtheria, typhoid fever, (diphtheria, typhoid fever, 

plague, gonorrhea, tetanus, influenza, morbilli plague, gonorrhea, tetanus, influenza, morbilli 

etc.)etc.)  

Opportunistic (facultative) pathogensOpportunistic (facultative) pathogens  →→  cause cause 

disease under certain conditions or at a certain disease under certain conditions or at a certain 

disposition onlydisposition only  ==  usually usually members ofmembers of  normal normal 

floraflora    

•• when they reach another sitewhen they reach another site  in the body  in the body    

•• oror  when the immunitywhen the immunity  of the individual of the individual is loweredis lowered  
  



VirulenceVirulence  ––  review review   

Virulence = degreeVirulence = degree  (measure) (measure) of pathogenicityof pathogenicity  

VirulenceVirulence  = property of certain = property of certain strainstrain  ––  a pathogenic a pathogenic 
species can incorporate species can incorporate highly virulent strains highly virulent strains 
as well as almost as well as almost avirulent avirulent onesones  

Indicator of strain virulence:Indicator of strain virulence:  ability to killability to kill  

LDLD5050  = 50% lethal dose (the amount of microbe that = 50% lethal dose (the amount of microbe that 
is able to kill exactly ½ of experimental animals)is able to kill exactly ½ of experimental animals)  

Increasing virulence: Increasing virulence: repeated passages of the repeated passages of the 
strain (be cautious with the strains from strain (be cautious with the strains from 
dissection material)dissection material)  

Attenuation Attenuation = artificial = artificial weakening of virulenceweakening of virulence  
(attenuated strains serve for the preparation of (attenuated strains serve for the preparation of 
vaccines)vaccines)  

  

  



  

                                                                                  MICROBEMICROBE  

                            

                                  obligatelyobligately        opportunisticallyopportunistically  

Species:Species:        pathogenic            pathogenic         nonpathogenic            pathogenic         non--pathogenicpathogenic  

  

  

      

Strain:Strain:                    virulent                          avirulentvirulent                          avirulent      

  
Individual:Individual:  sensitive                   nonspecifically unresponsive sensitive                   nonspecifically unresponsive   

                                                                                                            or specifically immuneor specifically immune  

  

  

Species:Species:          susceptible                                     susceptible                                               resistantresistant  

  

                                                                            HOSTHOST                                                            



Three elements of pathogenicity Three elements of pathogenicity 

and virulenceand virulence  

1. 1. TTransmissibilityransmissibility  (c(communicability)ommunicability)  = = 

ability ability to be transmitted to be transmitted   between hostsbetween hosts  

2. 2. InvasivenessInvasiveness  = ability = ability toto::    

    --  enterenter  the host                     the host                     ability toability to  

    --  multiply multiply withinwithin                      =  =          overcomeovercome  

    --  spread spread withinwithin                                          the the defencedefence    

3. 3. ToxicityToxicity  = ability = ability to do harm to do harm to the hostto the host  



1. 1. TransmissibilityTransmissibility  ––  II    
It depends onIt depends on  

•• the the way way of transmissionof transmission  ––  especially on especially on   

                  --  the the wayway  in which microbes leave the body                    in which microbes leave the body                    
  --  the the amountamount  of excreted microbes                              of excreted microbes                              
  --  the the portal of entry portal of entry into other hostinto other host  

•• the the microbe tenacitymicrobe tenacity  ––  thethe  degree of degree of resistance resistance 
to to the the external environmentexternal environment  

•• the the minimminimumum  infectious doseinfectious dose  ––  the number of the number of 
microbes required for the start of infection microbes required for the start of infection   

•• the the behaviour of behaviour of the the hosthost  ––  the abuse of the abuse of the the 
hosthost‘‘s defensive reflexes for the transmissions defensive reflexes for the transmission  

Details are taught in epidemiologyDetails are taught in epidemiology  



2. 2. InvasivenessInvasiveness  ––  entering the hostentering the host  

Most often throughMost often through  mucosaemucosae  

Sometimes the entering is preceded by Sometimes the entering is preceded by 
the the colonization  colonization  =  overcoming the =  overcoming the 
concurrence of concurrence of commensalscommensals  

PrerequisitePrerequisite  ofof  successful successful entryentry: ability to: ability to  

    --  adhereadhere  toto  epitheliumepithelium  by means of by means of 
  adherence factorsadherence factors  (e.g. fimbriae)(e.g. fimbriae)  

    --  penetratepenetrate  through through epitheliumepithelium  by by 
  means of means of penetration factorspenetration factors  

  



Penetration into internal Penetration into internal 

environmentenvironment  

A. A. Direct penetration Direct penetration byby  means ofmeans of  

ssmallmall  cracks in skincracks in skin  ((S. aureus, Str. pyogenes, B. S. aureus, Str. pyogenes, B. 
anthracis, Francisella tularensis, anthracis, Francisella tularensis, wartwart  viruses)viruses)  

ssmallmall  cracks in mucosacracks in mucosa  ((T. pallidum, T. pallidum, HBV, HIV)HBV, HIV)  

aanimal bitenimal bite  (rabies virus, (rabies virus, Pasteurella multocidaPasteurella multocida))  

aarthropod biterthropod bite  (arboviruses, borreliae, plasmodia)(arboviruses, borreliae, plasmodia)  

eenzymesnzymes  (penetration factors(penetration factors: : C. perfringensC. perfringens  

  lecithinaselecithinase, , S. pyogenesS. pyogenes  hyaluronidashyaluronidasee) )   

  

B. B. Forced phagocytosisForced phagocytosis    

byby  normally nonnormally non--phagocyting phagocyting cellscells  (shigellae, (shigellae, 
listeriae) listeriae) compelled to phagocytecompelled to phagocyte  



Ability to multiply Ability to multiply in vivoin vivo  

•• Intracellular multiplicationIntracellular multiplication  is better is better →→  a lot of a lot of 
available available nutrients, defence against immunity       nutrients, defence against immunity       
IIntracellular parasitesntracellular parasites: : mycobacteria, rickettsiae, mycobacteria, rickettsiae, 
chlamydiae, listeriae, salmonellaechlamydiae, listeriae, salmonellae  etc.etc.  

•• Extracellular multiplicationExtracellular multiplication  ––  not so easy not so easy →→  it is it is 
obstructed byobstructed by    

  --  antibacterial substances antibacterial substances in blood in blood (complement, (complement, 
  lysozym, antibodies) lysozym, antibodies)   

  --  high temperature high temperature ((M. leprae, M. haemophilumM. leprae, M. haemophilum))  

  --  but above all by but above all by shortage of free Fe shortage of free Fe ((Fe is bound Fe is bound 
  to to lactoferinlactoferin  andand  transferintransferin  in serumin serum) )   

  To get FeTo get Fe  bacteria produce bacteria produce sideroforessiderofores  andand    
                  hemolysinshemolysins  

    



Ability to spread through the Ability to spread through the 

macroorganismmacroorganism  
According the According the ability to spreadability to spread  different infections evolve:different infections evolve:  

--  llocalizedocalized  infectionsinfections  (common cold, salmonellosis, (common cold, salmonellosis, 
gonorrhoea)gonorrhoea)  

--  ssystemicystemic  infectionsinfections  (influenza, meningitis)(influenza, meningitis)  

--  ggeneralizedeneralized  infectionsinfections  (morbilli, typhoid fever, (morbilli, typhoid fever, 
exceptionally even localized and systemic infections)exceptionally even localized and systemic infections)  

  

Way of spreadingWay of spreading::  

  by means ofby means of  lymphlymph  

  by means of by means of bloodblood  

  per continuitatemper continuitatem  (into immediate neighbourhood)(into immediate neighbourhood)  

  along along nervesnerves  
(more details will be dealt with later)(more details will be dealt with later)  

  



Defense against infectionDefense against infection      

TwoTwo  tightly linkedtightly linked  defense defense systemssystems::  

1. 1. Innate immunityInnate immunity  ((or resistance, or resistance, nonspecific one)nonspecific one)  

2. 2. AcquiredAcquired  (specific, adoptive)(specific, adoptive)  immunityimmunity  

  

Both systems Both systems hand in handhand in hand  

a) prevent a) prevent microbes frommicrobes from  colonizing colonizing bodily bodily 
surfacessurfaces  

b) bar b) bar thethe  penetration penetration of microbes of microbes into tissuesinto tissues  

c) inhibit c) inhibit theirtheir  spread spread through the bodythrough the body  

d) neutralize d) neutralize theirtheir  toxinstoxins  

e) aim fore) aim for  theirtheir  liquidation liquidation and removal and removal of of their their 
remainsremains  

  



Innate immunityInnate immunity  (resistance(resistance))  
PropertiesProperties  

--  acts acts nonspecificallynonspecifically  against whole microbial against whole microbial   
  groups (bacteria, viruses etc.)groups (bacteria, viruses etc.)  

--  isis  inheritedinherited, therefore it exists from the birth, therefore it exists from the birth  

--  is present in all members ofis present in all members of  the the given given speciesspecies  

--  is no match for obligate pathogensis no match for obligate pathogens  

--  works works instantlyinstantly  ––  which is extremely importantwhich is extremely important!!  

--  actsacts  uniformlyuniformly  even during repeated contact even during repeated contact   

ToolsTools  

BBarriersarriers  ofof  colonization and colonization and penetrationpenetration  

BBarriers of spreadarriers of spread  and and tools liquidating microbestools liquidating microbes  

  including including feverfever  

IInflammationnflammation  ––  calor, dolor, rubor, tumor, functio calor, dolor, rubor, tumor, functio 
laesalaesa  



Acquired immunityAcquired immunity  
PropertiesProperties    

--  aaffectsffects  specificallyspecifically  only a only a particular microbeparticular microbe  

--  forms forms onlyonly  during the lifeduring the lifetimetime  after the contactafter the contact  with thwith thee  
agentagent    

--  develops develops only only inin  a a particular particular individualindividual  

--  protects also againstprotects also against  virulent strains of virulent strains of obligate pathogensobligate pathogens  

--  startsstarts  to operate to operate relativerelativelyly  latelate, after immune reaction has , after immune reaction has 
developeddeveloped  

--  after repeated contact it acts more quicklyafter repeated contact it acts more quickly  and efficientlyand efficiently  

  

ToolsTools  

AAntigenntigen--presenting cells presenting cells (phagocytes(phagocytes))  

T cells T cells andand    activated macrophagesactivated macrophages  ((cellcell--mediatedmediated    
    immunityimmunity))  

B cells B cells andand  produceproducerrs ofs of  antibodiesantibodies  ((humoral immunityhumoral immunity))  

  
    



CCellell--mediated immunitymediated immunity  

  

Indispensable Indispensable against intracellular parasitesagainst intracellular parasites  ((e.g. viruses, e.g. viruses, 
mycobacteriamycobacteria), ), whichwhich  in a nin a nonon--immuneimmune  macroorganism  macroorganism  
remain alive and remain alive and areare  disseminatedisseminatedd  by means of by means of 
phagocytes phagocytes through the bodythrough the body  

IIn an in an immunemmune  macroorganism:  macroorganism:    

  immune lymphocytes Th1immune lymphocytes Th1  react withreact with  microbial microbial antigensantigens  
and and produceproduce  cytokinescytokines,,  which which activate macrophagesactivate macrophages  

  Activated macrophagesActivated macrophages  go on the rampage:  go on the rampage:    

          1.1.  phagocyte more vividlyphagocyte more vividly,,    

    2. 2. reliably kill reliably kill engulfed microbesengulfed microbes,,    

    3. 3. damage damage the the neighboring neighboring ttissueissue  as wellas well  (delayed (delayed 
  hypersensitivity)hypersensitivity)  

  

In virus infections In virus infections and in tumours and in tumours afflicted cells are killed by afflicted cells are killed by 
cytotoxic cytotoxic Tc Tc lymphocyteslymphocytes      

    



HumoralHumoral  immunity immunity ––  protectionprotection  

by antibodiesby antibodies  
•• Bacterial infectionsBacterial infections::    

  support of phagocytosis support of phagocytosis ––  opsonization opsonization of of 
  encapsulated bacteria (IgG)encapsulated bacteria (IgG)  

  inhibition of adherence inhibition of adherence to epithelium to epithelium ––    mucosal mucosal 
antibodies IgAantibodies IgA  

  neutralization neutralization of bacterial toxins (IgG)of bacterial toxins (IgG)  

  bacteriolysisbacteriolysis  by complement (IgM, IgG)by complement (IgM, IgG)  

  transfer transfer of immunity of immunity across the placentaacross the placenta  (IgG)(IgG)  

  

•• Parasitic infectionsParasitic infections::  

  expulsion of helminths (IgE)expulsion of helminths (IgE)  

  

•• Viral infectionsViral infections::  

  neutralization neutralization of virus infectivity (IgG, IgA)of virus infectivity (IgG, IgA)  

    



How do microbes face immunityHow do microbes face immunity  ––  AA    

A) Ability A) Ability to overcome the to overcome the innateinnate  immunityimmunity: :   

  

-- ResistingResisting  complement complement                                                                             

  inhibitinhibitinging  complement activation                               complement activation                               

  protectingprotecting  their own their own surface surface   

      Ability to resist complement Ability to resist complement →→  sseroresistanceeroresistance  

--  RResistesistinging  phagocytosis                                     phagocytosis                                     

  avoidingavoiding  being engulfedbeing engulfed                                                                  

  survivsurvivinging  inside the phagocyteinside the phagocyte  

--  IInterfernterferinging  withwith  the the cytokine cytokine functionfunction  



RResistesistinging  phagocytosis phagocytosis ––  II    

1.1. AvoidingAvoiding  being engulfedbeing engulfed    

  

    inhibitors ofinhibitors of  chemotaxischemotaxis  (bordetellae,  (bordetellae,  
  vaginal anaerobes, pseudomonads)vaginal anaerobes, pseudomonads)  

    leucocidinsleucocidins  and lecithinase and lecithinase   
  (staphylococci, streptococci, (staphylococci, streptococci, 
  pseudomonads, clostridia)pseudomonads, clostridia)  

    formation offormation of  capsulecapsule  ((the mostthe most  importanimportant!t!))  

        agents of meningitis and pneumonia     agents of meningitis and pneumonia     
  ((N. meningitidis, H.N. meningitidis, H.  influenzae, E. coli, influenzae, E. coli, 
  S.S.  pneumoniae,pneumoniae,  K. pneumoniaeK. pneumoniae))  

  



RResistesistinging  phagocytosis phagocytosis ––  II II   

2. Survival2. Survival  inside the phagocyteinside the phagocyte  
  

  blockade of phagolysosome formation blockade of phagolysosome formation                                     
  ((CChlamydia, hlamydia, MMycobacteriycobacteriumum, , LLegionella, egionella, 
  TToxoplasmaoxoplasma)  )    

  escape from phagosome escape from phagosome                                                                                   
  ((RRickettsia, ickettsia, SShigella, higella, LListeria, isteria, LLeishmania, eishmania, 
  TTrypanosomrypanosomaa))  

  production of antioxidants production of antioxidants   

    (staphylococci, gonococci, meningococci)(staphylococci, gonococci, meningococci)  

  markedmarked  tenacity tenacity   

    ((CCoxielloxiellaa, , EEhrlichiahrlichia))    

    



How do microbes face immunityHow do microbes face immunity  ––  BB  

B) B) Ability to overcome the Ability to overcome the acquiredacquired  immunity:immunity:  

  

Always an attempt Always an attempt to avoidto avoid  antibodies antibodies                     
or immuneor immune  lymphocyteslymphocytes  byby  

--  quickquick  reproducreproductiontion  (respiratory viruses, (respiratory viruses, 
diarrhoeal agents, diarrhoeal agents, malarialmalarial  plasmodia)plasmodia)  

--  attemptattemptss  to deceiveto deceive  immune systemimmune system  

    to hide to hide   

    to change one‘s to change one‘s own own antigensantigens  

    to induce toleranceto induce tolerance  

--  attemptattemptss  toto  suppresssuppress  immune reactionimmune reaction  

  



Ability Ability to deceiveto deceive  the immune the immune 

system system ––  II    

1.1. To hideTo hide                                                                                                                                        
in in neural neural ganglions ganglions (HSV, VZV)                                     (HSV, VZV)                                     
on intracellular membraneson intracellular membranes  (HIV, adenov.)   (HIV, adenov.)   
in infectious focuses in infectious focuses ((M. tbcM. tbc, echinococci)               , echinococci)               
in privileged sites in privileged sites (agents of mucosal (agents of mucosal 
  infections, infections, T. gondii T. gondii inin  eye, retroviruses eye, retroviruses 
  in cellular genome)in cellular genome)  

  

2. 2. To induce the immune toleranceTo induce the immune tolerance  

  (CMV, rubella v., leishmaniae, cryptococci, (CMV, rubella v., leishmaniae, cryptococci, 
maybe even HIV)maybe even HIV)      

  



Ability Ability to deceiveto deceive  the immune the immune 

systemsystem  ––  II II   

3. 3. To change one‘s ownTo change one‘s own  antigensantigens  

  antigenic mimicry antigenic mimicry ((S. pyogenes, T. pallidum,S. pyogenes, T. pallidum,

  M. pneumoniaeM. pneumoniae))  

  antigenic camouflage antigenic camouflage (schistosomes (schistosomes ––  

  blood proteins, staphylococci blood proteins, staphylococci ––  protein protein 

  A, streptococci A, streptococci ––  protein G, CMV protein G, CMV ––  βmG)βmG)  

  antigenic variability antigenic variability (trypanosomes, (trypanosomes, 

  borreliae, gonococci, influenza virus)borreliae, gonococci, influenza virus)          



Ability Ability to to suppresssuppress  the immune the immune 

reaction reaction   

--    invasion into the immune system invasion into the immune system (HIV, m(HIV, measleseasles  

  virus) virus)   

-- interference in cytokine formation interference in cytokine formation ((M. lepraeM. leprae, , 

  protozoa) protozoa)   

-- production of superantigensproduction of superantigens  (staphylococci, (staphylococci, 

  streptococci) streptococci)   

-- production of proteases production of proteases (meningococci, (meningococci, 

  gonococci, haemophili, pneumococci) gonococci, haemophili, pneumococci)   

-- binding binding the the FcFc  fragment of IgG fragment of IgG (staphylococci, (staphylococci, 

  streptococci, HSV)streptococci, HSV)  

--    ? ? (influenza virus, HBV, EBV)(influenza virus, HBV, EBV)  



Three elements of pathogenicity Three elements of pathogenicity 

and virulenceand virulence  

1. 1. TTransmissibilityransmissibility  (c(communicability)ommunicability)  = = 

ability ability to be transmitted to be transmitted   between hostsbetween hosts  

2. 2. InvasivenessInvasiveness  = ability = ability toto::    

    --  enterenter  the host                     the host                     ability toability to  

    --  multiply multiply withinwithin                      =  =          overcomeovercome  

    --  spread spread withinwithin                                          the the defencedefence    

3. 3. ToxicityToxicity  = ability = ability to do harm to do harm to the hostto the host  



3. Toxicity3. Toxicity  ––  I I   

DamageDamage  by by direct effectdirect effect  ofof  infectious infectious agentagent    

Cellular death                                                            Cellular death                                                            

lysis by toxins, viruses, immune lymphocytes                       lysis by toxins, viruses, immune lymphocytes                       

apoptosis (HSV, shigellae) apoptosis (HSV, shigellae)   

Metabolic injury Metabolic injury ––  influence of exotoxinsinfluence of exotoxins  

Mechanical causes Mechanical causes (schistosomal eggs, (schistosomal eggs, P. jiroveciiP. jirovecii, , 

pseudomembranes in diphtheria) pseudomembranes in diphtheria)   

The most frequent cause of death The most frequent cause of death → → septic shock septic shock 

triggered by triggered by endotoxinsendotoxins                                                                              

            GG––  : lipopolysaccharide                             : lipopolysaccharide                             

            G+ : teichoic acid + peptidoglycanG+ : teichoic acid + peptidoglycan  

    



Bacterial exotoxinsBacterial exotoxins  

Spreading factors Spreading factors (hyase, DNase, elastase, (hyase, DNase, elastase, 

collagenase)collagenase)  

Cytolysins Cytolysins (lecithinase, sfingomyelinase, (lecithinase, sfingomyelinase, 

hemolysins)hemolysins)  

Inhibitors of proteosynthesis Inhibitors of proteosynthesis (diphtheria toxin)(diphtheria toxin)  

Pharmacologically effective toxins Pharmacologically effective toxins (choleragen,      (choleragen,      

E. coli E. coli thermolabile enterotoxin, pertussis toxin)thermolabile enterotoxin, pertussis toxin)  

Neurotoxins Neurotoxins (tetanotoxin, botulotoxin)(tetanotoxin, botulotoxin)  

Superantigens Superantigens (staphylococcal enterotoxin and (staphylococcal enterotoxin and 

exfoliatin, streptococcal pyrogenic toxin)exfoliatin, streptococcal pyrogenic toxin)  



Toxicity Toxicity ––  II II   

DamageDamage  as a as a result of result of defencedefence  reactionsreactions  

  

a) a) Injuries caused Injuries caused byby  inflammatory reactioninflammatory reaction: : 
calor, rubor, tumor, dolor, functio laesacalor, rubor, tumor, dolor, functio laesa                  
= typical markers of inflammation                                 = typical markers of inflammation                                 
= symptoms of disease= symptoms of disease  

      edemaedema: : encephalitis, epiglottitisencephalitis, epiglottitis                                
inflammatory infiltrate: inflammatory infiltrate: pneumoniapneumonia                                                              
suppuration: suppuration: blennorrhoeablennorrhoea  neonatorumneonatorum                                                                                  
formation of connective tissue: formation of connective tissue: scarringscarring  

    



Toxicity Toxicity ––  III III   

DamageDamage  as a as a result of defence reactionsresult of defence reactions  

b) b) Injuries caused Injuries caused by specific immune reactionby specific immune reaction  

(immunopathological consequences of (immunopathological consequences of 

hypersensitivityhypersensitivity))  

1st type:  1st type:  (IgE, anaphylaxis)(IgE, anaphylaxis)  helminthoseshelminthoses  

2nd type: 2nd type: (cytotoxicity) hepatitis B, febris rheumat.(cytotoxicity) hepatitis B, febris rheumat.  

3rd type:  3rd type:  (immunocomplexes) farmers lungs, (immunocomplexes) farmers lungs, 

poststreptococcal nephritis, systemic reactions poststreptococcal nephritis, systemic reactions 

during sepsisduring sepsis  

4th type: 4th type: (late, cellular) tbc, lepra, syphilis, (late, cellular) tbc, lepra, syphilis, 

actinomycosis, rash in measlesactinomycosis, rash in measles  

    



Recommended reading materialRecommended reading material    

Paul de Kruif: Microbe HuntersPaul de Kruif: Microbe Hunters  

Paul de Kruif: Men against DeathPaul de Kruif: Men against Death  

Axel Munthe: The Story of San MicheleAxel Munthe: The Story of San Michele  

Sinclair Lewis: ArrowsmithSinclair Lewis: Arrowsmith  

André Maurois: La vie de Sir Alexander FlemingAndré Maurois: La vie de Sir Alexander Fleming  

Michael Crichton: Andromeda StrainMichael Crichton: Andromeda Strain  

Albert Camus: PesteAlbert Camus: Peste  

  
  

  

Please mail me other suggestions at:Please mail me other suggestions at:  

mvotava@med.muni.czmvotava@med.muni.cz  

  

Thank you for your attentionThank you for your attention  
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