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Objects of Objects of   the Medical Microbiology the Medical Microbiology 

––  revision revision     

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 between microbes and Mutual relationship between microbes and 
theirtheir  hostshosts  (how we defend themselves against (how we defend themselves against 
the microbes or how we utilize their presence)the microbes or how we utilize their presence)  

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



Different objects and sections  Different objects and sections    

of microbiology of microbiology ––  revision revision   
  

•• 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 microbes for about microbes for 

an E mark an E mark ––  revision  revision    
PatPathhogeniogenicicittyy  

  1.1.  Which diseases or syndromesWhich diseases or syndromes  does does the microbe in the microbe in 
questionquestion  cause?cause?    

  2.2.  How are they called How are they called in Latinin Latin??  

EtiologyEtiology  

  3.3.  Which microbe is the etiological agentWhich microbe is the etiological agent  of the of the 
infectious disease in question?infectious disease in question?  

  4.4.  Which microbesWhich microbes  (bacteriae, yeasts, (bacteriae, yeasts, moulds, moulds, viruses viruses 
or paraor parassites) ites) areare  the most important the most important causes of the causes of the 
syndromesyndrome  in question? in question?   

TTreatmentreatment  

  5. 5. What is the What is the treatment of choicetreatment of choice??  

  6.6.  IfIf  it is it is an an antiboticantiboticss, which one, which one??  

    



Shape of bacteria Shape of bacteria ––  I I   

Spherical shape: Spherical shape: coccicocci  

  regular sphere:regular sphere:  staphylococcistaphylococci  

  flattenedflattened: :   gonococci, meningococcigonococci, meningococci  

  pointed pointed (lancet(lancet--like):like):  pneumococcipneumococci  

Elongated shape:Elongated shape:  rodsrods  

  straightstraight: majority (e.g. : majority (e.g. EscherichiaEscherichia  colicoli))  

  short (coccobacilli):short (coccobacilli):  acinetobactersacinetobacters  

  long (fibers):long (fibers):  mainly old culturesmainly old cultures  

  slender:slender:  Mycobacterium tuberculosisMycobacterium tuberculosis  

  robust:robust:  majority of bacilli, lactobacilli, majority of bacilli, lactobacilli, 
Clostridium perfringensClostridium perfringens  

  (to be continued)(to be continued)  

  



Shape of bacteria Shape of bacteria ––  II II   

(rods, continued:) (rods, continued:)   

  with split ends:with split ends:  bifidobacteriabifidobacteria  

  branched:branched:  nocardiae, actinomycetesnocardiae, actinomycetes  

  curved:curved:  vibria, campylobactersvibria, campylobacters  

  with flat ends:with flat ends:  Bacillus anthracisBacillus anthracis  

  spindlespindle--shaped:shaped:  fusobacteriafusobacteria  

  clubclub--shaped:shaped:  corynebacteriacorynebacteria  

  pleomorphic: pleomorphic: haemophilihaemophili  



Shape of bacteria Shape of bacteria ––  III III   

SpiralsSpirals::  

  thick: thick: SpirillumSpirillum  

  

  uneven: uneven: BorreliaBorrelia  

  

  regular: regular: TreponemaTreponema  

  

  slender with bend ends: slender with bend ends: LeptospiraLeptospira  



Size of bacteriaSize of bacteria  

Pathogenic bacteria: mainlyPathogenic bacteria: mainly  around 1 around 1 ––  5 5 μm                          μm                          
(1 μm  = 10(1 μm  = 10--33  mm)mm)  

GenusGenus  StaphylococcusStaphylococcus: the diameter circa: the diameter circa  1 μm 1 μm   

RelativelyRelatively  big: big: genera genera Bacillus Bacillus and and Clostridium   Clostridium   
(robust rods around 1(robust rods around 1  ––  2 2     10 μm) 10 μm)   

Relatively Relatively long:long:  old cultures of most rodsold cultures of most rods  

  (fibers up to 50 μm long)(fibers up to 50 μm long)    

Relatively Relatively small: small: genus genus Haemophilus                           Haemophilus                           
(in the sputum approximately 0.3  (in the sputum approximately 0.3    0.6 μm)0.6 μm)  

Even smaller:Even smaller:                                                                                                                
rickettsiae (circa 0.5 μm)                              rickettsiae (circa 0.5 μm)                              
chlamydiae (elementary bodies circa 0.3 μm)                chlamydiae (elementary bodies circa 0.3 μm)                
mycoplasmas (circa 0.2 mycoplasmas (circa 0.2 ––  0.25 μm )0.25 μm )  



Arrangement and shape of cocciArrangement and shape of cocci  

a)a) in in clumps:clumps:  Staphylococcus aureusStaphylococcus aureus  

b)b) in in chains:chains:  Streptococcus pyogenesStreptococcus pyogenes  

c)c) lancetlancet--like like diplococci:diplococci:  Streptococcus Streptococcus 

pneumoniaepneumoniae  

d)d) flattened flattened diplococci:diplococci:  Neisseria gonorrhoeaeNeisseria gonorrhoeae  

e)e) cocci in  cocci in  tetrads:tetrads:  Micrococcus luteusMicrococcus luteus  

  



Arrangement and shape of rodsArrangement and shape of rods  ––  I I   

a)a) absoluteabsolute  majority majority of rods: e.g. of rods: e.g. EscherichEscherichiia colia coli  

b)b) delicate delicate streptobacillistreptobacilli: : Haemophilus ducreyiHaemophilus ducreyi  

c)c) coccobacilli in pairs or coccobacilli in pairs or diplobacillidiplobacilli: : MoraxellaMoraxella  lacunatalacunata  

d)d) robust rods, robust rods, rounded endsrounded ends: : Clostridium perfringensClostridium perfringens  

e)e) robust rods, robust rods, flatflat  up to concave up to concave endsends, bamboo cane, bamboo cane--like like 

chains:chains:  Bacillus anthracisBacillus anthracis  



Arrangement and shape of rodsArrangement and shape of rods  ––  II II   

  f)  f)  clubclub--like in like in palisadespalisades: : Corynebacterium diphtheriaeCorynebacterium diphtheriae  

g)  slender, g)  slender, in in hinted hinted palisadespalisades: : Mycobacterium tuberculosisMycobacterium tuberculosis  

h)  h)  branchedbranched, fragmented: , fragmented: Nocardia asteroidesNocardia asteroides  

  i)  i)  spindlespindle--likelike: : Fusobacterium fusiformeFusobacterium fusiforme  

  j)  minute, j)  minute, pleomorphicpleomorphic: : Haemophilus influenzaeHaemophilus influenzae  

  



Curved and spiral rodsCurved and spiral rods    

a)  a)  curvedcurved  rods, crescentrods, crescent--shaped: shaped: Vibrio choleraeVibrio cholerae  

b)  b)  thickthick  spirals: spirals: Spirillum minusSpirillum minus  

c)  c)  unevenuneven  spirals: spirals: Borrelia recurrentisBorrelia recurrentis  

d)  d)  delicate, regulardelicate, regular  spirals: spirals: Treponema pallidumTreponema pallidum  

e)  e)  very finevery fine  spirals with bent ends: spirals with bent ends: Leptospira Leptospira 

icterohaemorrhagiaeicterohaemorrhagiae  

  



  

Outline of bacterial cellOutline of bacterial cell  
capsulecapsule  

cytoplasmic membranecytoplasmic membrane  

  bacterial cell wallbacterial cell wall    

fimbriaefimbriae  

nucleoidnucleoid  

ribosomesribosomes  

  

  

  

  

  

  

  

  

  

  

plasmidsplasmids  

granulagranula  

vacuolevacuole  

          flagellumflagellum  



Bacterial cell wallBacterial cell wall  

G+G+                                    GG––    
                                lipoteichoic acidlipoteichoic acid                                            OO--antigenantigen                                                          lipopolylipopoly--  

                                                                                                                                      inner polysaccharideinner polysaccharide                  saccharidesaccharide  

                                                                                                                                      lipidlipid  AA                                                                  (endotoxin)(endotoxin)  

                                                                      mureinmurein  

                                                                  (peptido(peptido--                  

                                                                    glycan)glycan)  

                                                                                                                                      porinporin  

                                                                                                                                                                                                                              outerouter  

                                                                                                                                                                                                                              membranemembrane                                                                                          

                                                                                                  lipoproteinlipoprotein                                                                                          

                                                                                                                                                                                                                    periplasmaticperiplasmatic  

                                                                                                                                                                                                                                  space space   

  

                                                                                                                                                                                                          innnerinnner  membranemembrane  

cytoplasmic membrane (G+)cytoplasmic membrane (G+)                                                                                                                                  (G(G––))    



  Gram stainingGram staining  

                                                                                                                  G+      G+      GG––    

1.1. Fixation by flame   3Fixation by flame   3  timestimes  

2.2. Gram stain            20 sGram stain            20 s  

3.3. Lugol solution      20 sLugol solution      20 s  

4.4. Alcohol        max. 20 sAlcohol        max. 20 s  

5.5. Aqua fontis        rinseAqua fontis        rinse  

6.6. Safranin             1 minSafranin             1 min  

7.7. Aqua fontis        rinseAqua fontis        rinse  

8.8. DryingDrying  



Basis of GramBasis of Gram--positivenesspositiveness  

Rather a Rather a puzzlepuzzle  ––  but it is connected with the but it is connected with the structure structure 
of cell wallof cell wall  

  

The The 1st theory:1st theory:  

Thick peptidoglycane (murein) layer contracts after the Thick peptidoglycane (murein) layer contracts after the 
alcohol and slows down the washing of crystal alcohol and slows down the washing of crystal 
violet and iodine complex out of Gviolet and iodine complex out of Gramram--positive positive 
cellscells  

The The 2nd theory:2nd theory:  

Cell wall of GramCell wall of Gram--negative bacteria contains more negative bacteria contains more 
lipids, therefore the alcohol forms pores in the wall lipids, therefore the alcohol forms pores in the wall 
and the colored complex can be washed out easierand the colored complex can be washed out easier  



Examples of G+ and GExamples of G+ and G––  microbesmicrobes    

GramGram--positivespositives  

  

StaphylococcusStaphylococcus  

StreptococcusStreptococcus  

BacillusBacillus  

LactobacillusLactobacillus  

ClostridiumClostridium  

ListeriaListeria  

CorynebacteriumCorynebacterium  

yyeasts and mouldseasts and moulds  

  

GramGram--negativesnegatives  

  

EscherichiaEscherichia  

SalmonellaSalmonella  

VibrioVibrio  

Haemophilus Haemophilus   

PseudomonasPseudomonas  

All spiralsAll spirals  

MycoplasmaMycoplasma  

rrickettsiae ickettsiae &&  chlamydiaechlamydiae  



Sensitivity to antibioticsSensitivity to antibiotics    

Effect Effect mostly mostly   

on Gramon Gram--positivespositives::  

  

betabeta--lactams (lactams (penicillinpenicillin,,  

          oxacillin oxacillin = = methicillin)methicillin)  

macrolides (erytromycin)macrolides (erytromycin)  

lincosamides lincosamides 

(lincomycin)(lincomycin)  

glycopeptides glycopeptides 

(vancomycin)(vancomycin)  

  

Effect Effect mostly  mostly    

on Gramon Gram--negativesnegatives::  

  

aminoglycosides aminoglycosides 

(gentamicin)(gentamicin)  

monobactamsmonobactams  

((aztreonamaztreonam))  

polypeptides (colistin)polypeptides (colistin)  

3rd gen. cephalosporins 3rd gen. cephalosporins   

  (cephtriaxon)(cephtriaxon)  



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  

  

Could you kindly supply me with another Could you kindly supply me with another 

work in connection with microbeswork in connection with microbes  or at or at 

least medicine?least medicine?  

Please mail me your suggestions at:Please mail me your suggestions at:  

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

  

Thank you for your attentionThank you for your attention  
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