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What is the Medical Microbiology?What is the Medical Microbiology?  

Medical microbiologyMedical microbiology  = a complex of sciences = a complex of sciences 
dealing with dealing with microorganismsmicroorganisms  (=(=  microbesmicrobes)  )  
important in the medicine important in the medicine   

Objects of medical microbiologyObjects of medical microbiology::  

a)a) Pathogenic microbes Pathogenic microbes (causing diseases of (causing diseases of 
human beings or animals)human beings or animals)  

b)b) Normal microflora Normal microflora (microbes commonly (microbes commonly 
present in healthy persons or animals)present in healthy persons or animals)  

c)c) Mutual relationship Mutual relationship between microbes and between microbes and 
their their hosts hosts (even we need the microbes)(even we need the microbes)  

d)d) Relationship Relationship between microbes and the between microbes and the 
environment environment (including methods how to (including methods how to 
eradicate the microbes)eradicate the microbes)  



  ““OtherOther””  microbiologiesmicrobiologies  

1) There are two branches of the medical microbiology: 1) There are two branches of the medical microbiology: 
human and veterinary human and veterinary   

Here we are going to regard Here we are going to regard medical microbiologymedical microbiology  as the as the 
sciencescience  about microbes important in human medicine about microbes important in human medicine 
onlyonly  

Clinical microbiologyClinical microbiology  = a segment of the medical = a segment of the medical 
microbiology dealing with the etiology, pathogenesis microbiology dealing with the etiology, pathogenesis 
and laboratory diagnostics of diseases caused by  and laboratory diagnostics of diseases caused by  
microbes microbes   

2) Other types of microbiology:2) Other types of microbiology:    

  environmental microbiology environmental microbiology (m. of soil, water etc.)(m. of soil, water etc.)  

  phytopathological  m. phytopathological  m. (m. of plant diseases)(m. of plant diseases)    

  food microbiology food microbiology (m. of milk, meat, wine, beer etc.)(m. of milk, meat, wine, beer etc.)  

  other other industrial microbiologiesindustrial microbiologies  



Different objects and sections  Different objects and sections    

of microbiologyof microbiology  
  

•• bacteriabacteria        bacteriologybacteriology    

•• micromycetes (moulds micromycetes (moulds   

      &&  yeasts)  yeasts)        mycologymycology  

•• (algae)(algae)          ((algology)algology)  

•• parasites                             parasites                               parasitologyparasitology    
–– protozoaprotozoa          protozoologyprotozoology                                                                                                      

–– helminthshelminths          helminthologyhelminthology  

–– arthropodsarthropods          entomologyentomology  

•• virusesviruses        virologyvirology  

  

General microbiology General microbiology   special microbiologyspecial microbiology  

  



““MustMust--knowsknows””  about each microbe about each microbe ––  

I I   
1. Classification, morphology, structure 1. Classification, morphology, structure   

  Is it a bacterium, yeast, mold or protozoan?Is it a bacterium, yeast, mold or protozoan?  

  If If a a bbacterium: is it Gramacterium: is it Gram--positive, Grampositive, Gram--negative, or negative, or 
does it stain in yet  another way?does it stain in yet  another way?  

  Is it a coccus, rod, filament, spiral?Is it a coccus, rod, filament, spiral?  

  How are the cells relatively arranged? In pairs, clumps, How are the cells relatively arranged? In pairs, clumps, 
chains, tetrads?chains, tetrads?  

  Do they produce spores, capsules, granules?Do they produce spores, capsules, granules?  

2. Physiology, biochemistry, genetics, tenacity2. Physiology, biochemistry, genetics, tenacity  

  IsIs  it a strict anaerobeit a strict anaerobe  (does the oxygen kill it)? (does the oxygen kill it)?   

  Has it anHas it anyy  important bichemical propertyimportant bichemical property??  

  Or genetical oneOr genetical one? ?   

  Is it resistantIs it resistant  (robust)(robust), or delicate, or delicate? ?   

  

  



““MustMust--knowsknows””  about each microbe about each microbe ––

II II   
3. Antigen3. Antigenic ic strustruccturturee  

  Does it exist in one antigenic type or in several onesDoes it exist in one antigenic type or in several ones??  

4. Pat4. Pathhogeniogenicicittyy  

  Which diseases or syndromes does it cause?Which diseases or syndromes does it cause?    

  How are they called in LatinHow are they called in Latin??  

5. Pat5. Pathhogeneogenesissis  

  Portal of entry, spread through the bodyPortal of entry, spread through the body, , eliminationelimination??  

  How do the symptoms How do the symptoms develop?develop?  

  Which factors of pathogenicity (virulence) has itWhich factors of pathogenicity (virulence) has it??  

6.6.  ImImmmunitunityy  

  Does it actually developDoes it actually develop  after the contact with the after the contact with the 
microbe?microbe?  

  Is it shortIs it short--lasted,lasted,  or lifeor life--long; humoral, or cellular onelong; humoral, or cellular one??  

    



““MustMust--knowsknows””  about each microbe about each microbe ––

III III   

7. Epidemiolog7. Epidemiologyy  

  What is the sourceWhat is the source  of of infeinfectionction: : man, animal or man, animal or 
environmentenvironment??  

  How is How is the agentthe agent  transmitted?transmitted?  

8. Preven8. Preventiontion, , if necessary prophylaxisif necessary prophylaxis  

  Does a vDoes a vaccinationaccination  existexist, or passive , or passive 
immunizationimmunization??  

  What type of vaccine is in the useWhat type of vaccine is in the use??  

9. T9. Treatmentreatment  

  What is the treatment of choiceWhat is the treatment of choice??  

  If it is If it is an an antiboticantiboticss, which one, which one??  

    

  



““MustMust--knowsknows””  about each microbe about each microbe ––

IV IV   

10. Laborator10. Laboratoryy  diagnostidiagnosticscs  

  Direct Direct demonstration demonstration (= (= detection of the agentdetection of the agent  in in 
question question ––  microscopy, culture, detection of microscopy, culture, detection of 
antigens, nucleic acid), orantigens, nucleic acid), or  

            indirect indirect one one (= (= detection of antibodiesdetection of antibodies)?)?  

  If If directdirect  oneone, , what is what is sampledsampled  from the from the           
        patientpatient??  

    In which way is the specimen examinedIn which way is the specimen examined??  

    If by the culture, is a special medium If by the culture, is a special medium requirrequired?ed?  

    How is the isolated strain identifiedHow is the isolated strain identified??  

  If If indirectindirect  oneone, , is a special serologic reaction is a special serologic reaction 
  required?required?  

    What is considered as a positive resultWhat is considered as a positive result??  

  



““MustMust--knowsknows””  about microbiology of about microbiology of 

different infectious diseases and different infectious diseases and 

syndromes syndromes   

A)A) Which microbeWhich microbe  is the is the etiological agent of etiological agent of 
the infectious diseasethe infectious disease  in question?in question?  

  

B)B)  Which microbesWhich microbes  (bacteriae, yeasts, (bacteriae, yeasts, 
moulds, moulds, viruses or paraviruses or parassites) are ites) are the most the most 
important causes of the syndromeimportant causes of the syndrome  in in 
question? question?   

  Do they differ according Do they differ according to to e.g. the age of e.g. the age of 
the patient?the patient?  

  



Anniversaries inAnniversaries in  20201515  ––  II  
265 265 11750 John 750 John PringlePringle  was the first to use the term was the first to use the term antisepticantiseptic  

180180  1835 Agostino 1835 Agostino BassiBassi  introduced the idea of introduced the idea of microbes asmicrobes as
            disease agentsdisease agents, with mould , with mould Beauveria bassiana Beauveria bassiana in in 
            silkwormssilkworms  

165 165 1850 Casimir 1850 Casimir DavaineDavaine  observed the observed the agent of anthrax agent of anthrax in in 
              bloodblood  

160160  1855 * Josef 1855 * Josef HlavaHlava, a forgotten discoverer of  , a forgotten discoverer of  Entamoeba Entamoeba 
            histolyticahistolytica  

150150  1865 † Ignaz 1865 † Ignaz SemmelweisSemmelweis, who attempted to introduce  , who attempted to introduce  
            disinfecting obstetriciandisinfecting obstetricians’ hands in order to prevent s’ hands in order to prevent 
            puerperal fever (childbed fever)puerperal fever (childbed fever)  

114040  1875 1875 **  Stanislav Stanislav ProwazekProwazek, , the discoverer of the agents the discoverer of the agents 
            ofof  trachomtrachoma a andand  typhustyphus    

131355  1880 Fanny 1880 Fanny HesseHesse  inspired her husband to solidify inspired her husband to solidify             
            cultivation media by means ofcultivation media by means of  agaragar  

113030  1885 Louis 1885 Louis PasteurPasteur  started started vaccinating against rabiesvaccinating against rabies  

                                



Anniversaries in 20Anniversaries in 20115 5 ––  IIII  
121255  1890 Emil von 1890 Emil von BehringBehring  aandnd  Kitasato Kitasato discovered discovered   

            diphtheriadiphtheria  antitoxinantitoxin  

112020  1895 Richard 1895 Richard PfeifferPfeiffer  described described babaccteriolteriolysisysis, , dissolving dissolving 
              of bacteria with fresh blood of immune individualsof bacteria with fresh blood of immune individuals  

              † Louis † Louis PasteurPasteur, , the discoverer of vaccination the discoverer of vaccination         
            against rabies, pasteurization, anaagainst rabies, pasteurization, anaeerobes and sporerobes and spore--
            forming microbesforming microbes  

111155  1900 Paul 1900 Paul Ehrlich Ehrlich elaborated the elaborated the theory of functioning theory of functioning 
            of antibodiesof antibodies    

                                William William LeishmanLeishman  described the agent ofdescribed the agent of  kalakala--azar,  azar,  
            thethe  protozoanprotozoan  LeishmaniaLeishmania  donovanidonovani  

111010  1905 Fritz 1905 Fritz SchaudinSchaudin  andand  HoffmannHoffmann  discovered the discovered the agentagent  
            of syphilisof syphilis, , thethe  spirochetspirochetee  Treponema pallidumTreponema pallidum    

101055  19101910  † Robert † Robert KochKoch, , the discoverer of the agents of the discoverer of the agents of     
            tuberculosis tuberculosis and choleraand cholera,,  cultivation on gelatine and cultivation on gelatine and 
            microbe stainingmicrobe staining  

              



Anniversaries in 20Anniversaries in 20115 5 ––  IIIIII  
100100  1915 Paul 1915 Paul EhrlichEhrlich  aandnd  Hatta Hatta createdcreated  salvarsansalvarsan, , 

                the first effective remedy for syphilisthe first effective remedy for syphilis  

                  Twort Twort &&  dd Hérelle Hérelle discovered discovered                 
                babaccterioteriophagesphages  

    7755  1940 1940 Florey Florey & & ChainChain  pprepared and tested repared and tested pure    pure    
                penicillinpenicillin  

    5555  1960 1960 WoodwardWoodward  synthesizsynthesizeded  tetracytetracycclinlinee  

                      TyrrellTyrrell  etet  al. ial. issololated ated common cold virusescommon cold viruses  

                  EndersEnders  et al. et al. prepared the prepared the vavacccincine against           e against           
                measlesmeasles  

                  Burnet Burnet &&  MedawarMedawar: : NobelNobel  price price for the for the           
                discovery of acquireddiscovery of acquired  imimmmunologic unologic     
                tolerance tolerance   

      
      



Anniversaries in 20Anniversaries in 20115 5 ––  IVIV  

  

 

5050  1965 1965 NobelNobel  priceprice: : Jacob Jacob &&  MonodMonod  for the for the         

            discovery of discovery of regulation in bacteriaeregulation in bacteriae, ,                 

            LwoffLwoff  for explaining of for explaining of lysogenylysogeny                                

4040  1975 1975 NobelNobel  priceprice: : Dulbecco, Temin Dulbecco, Temin &&  BaltimoreBaltimore: : 

            the relationship between the relationship between tumor viruses tumor viruses and  and  

            cellular genome  cellular genome    

1010    2005 2005 NobelNobel  priceprice: : Warren Warren &&  MarshallMarshall  ––  the the       

            discovery of the role of discovery of the role of   Helicobacter pyloriHelicobacter pylori        

            in in gastric and duodenal inflammations andgastric and duodenal inflammations and  

            ulcersulcers  

  



Preliminary Curriculum of lectures, Preliminary Curriculum of lectures, 

202014/15, spring term14/15, spring term  

  1.        1.          Microbiology and medicineMicrobiology and medicine  

  2.        2.          Morphology and structure of bacteriaMorphology and structure of bacteria  

  3.3.            Bacterial growth, growth curveBacterial growth, growth curve  

  4.4.            Tenacity of microbes (their resistance to Tenacity of microbes (their resistance to 
      the environtment)the environtment)  

  5.      5.        Microbial biofilm Microbial biofilm   

  6. 6. ––  8.        Antimicrobial therapy 8.        Antimicrobial therapy   

  9. 9. ––  10. 10.   Pathogenicity and virulencePathogenicity and virulence  

11. 11. ––  12.  12.    Pathogenesis of infection Pathogenesis of infection   

13. 13. ––  14. 14.   Course anf forms of infectionCourse anf forms of infection  

15.   15.       Active and passive immunizationActive and passive immunization  

  



Recommended Recommended textbook textbook   

GreenwoodGreenwood, D., Slack, R., Barer, M., Irving, W.: , D., Slack, R., Barer, M., Irving, W.: 

Medical Microbiology, Medical Microbiology, 18th Ed., Churchill 18th Ed., Churchill 

Livingstone, Livingstone, 20122012, 800 pp., 800 pp.  

  
You may use alsoYou may use also  

  MurrayMurray, P.R., et al.: Medical Microbiology,, P.R., et al.: Medical Microbiology,  7th Ed., Mosby, 7th Ed., Mosby, 

2009, 947 pp.2009, 947 pp.  

  GoeringGoering, R., R.,,  et al.:et al.:  MimsMims’’  Medical Microbiology, Medical Microbiology, 5th Ed., 5th Ed., 

Saunders, Saunders, 20122012, 580 pp. , 580 pp.   

  

  

                              



Recommended Recommended textbook IItextbook II  

Gladwin, M., Trattlen, B.:Gladwin, M., Trattlen, B.:  Clinical Microbiology Clinical Microbiology 

Made Ridiculously Simple, Made Ridiculously Simple, 25th Printing, 25th Printing, 

MedMaster, Inc., MedMaster, Inc., 20122012, Miami, Fl., approx. , Miami, Fl., approx. 

400 pp.400 pp.  

  

  

  

  

                              



Further rFurther recommended literatureecommended literature    

Paul de Kruif: Paul de Kruif: Microbe HuntersMicrobe Hunters  

  

  

  

  

  
Attention! If you are not going to become a microbiologist as I did Attention! If you are not going to become a microbiologist as I did   

please read the book with the extreme cautionplease read the book with the extreme caution!!  

                              



Other examples and questionsOther examples and questions  

Examples of other works of fiction Examples of other works of fiction 

connected with the medicine in general connected with the medicine in general 

and the microbiology in particular as well and the microbiology in particular as well 

as possible questions please as possible questions please send tosend to  

  

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

  

  

mailto:mvotava@med.muni.cz


How to get to the text of the lectureHow to get to the text of the lecture  

is.muni.czis.muni.cz  

StudentStudent  

Study MaterialsStudy Materials  

Subject: ZLLM0421p  Subject: ZLLM0421p    

Learning MaterialsLearning Materials  

Lectures in EnglishLectures in English  
  

  

  

  

  

Thank you for your attentionThank you for your attention  


