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The pathogenic bacteria including genus of Corynebacterium, Bordetella, 

Haemophilus, Gardnerella, Legionella, Mycobacterium, Actinomyces and 

Nocardia 

 

 

FACULTY: General Medicine 

SUBJECT: Medical microbiology - 2 



Lecture plan: 

1. Bacteria from the genus Corynebacterium. Morpho-biological characteristics of diphtheria causative agent. Pathogenicity factors. Mechanism of 

action of C.diphtheriae toxin. Pathogenesis of diphtheria. Microbiological diagnosis of diphtheria. Specific principles of prevention and 

treatment. 

2. Bordetellas, classification, morpho-biological characteristics. Pertussis agents, their pathogenicity factors. Disease pathogenesis, 

microbiological diagnosis, specific prevention and treatment principles. 

3. Hemophilic bacteria. H.influenzae, morpho-biological characteristics, pathogenicity factors. Role in human pathology. H.ducreyi, morpho-

biological characteristics and microbiological diagnosis. 

4. Legionella, morpho-biological characteristics, pathogenicity factors. Legionellosis pathogenesis, clinical forms, microbiological diagnosis. 

5. Gardnerella vaginalis, morpho-biological characteristics, pathogenetic characteristics, microbiological diagnosis. 

6. General characteristics, classification of bacteria from the genus Mycobacterium. 

- Tuberculosis agents, morpho-biological characteristics, pathogenicity factors. Drug resistance. Multidrug-resistant (MDR), extensively drug-

resistant (XDR), pandrug-resistant (PDR). Pathogenesis of the disease. Microbiological diagnostics. Specific prevention and treatment of 

tuberculosis. BCG vaccine. 

- The causative agent of leprosy. Morpho-biological characteristics. Clinical forms of leprosy. Microbiological diagnostics. 

7. Actinomycetes, classification, morpho-biological characteristics, pathogenicity factors. Pathogenesis, clinical forms and microbiological 

diagnosis of actinomycosis. 

8. Nocardia, their role in human pathology. 



Corynebacterium - Taxonomy 

  (Domain): Bacteria 

  (Kingdom): Actinomycetota 

  (Class): Actinomycetia 

  (Order): Mycobacteriales 

  (Family): Corynebacteriaceae 

  (Genus): Corynebacterium 

 : (Species):    C. diphtheriae 









C.diptheriae  -  biotypes  
cultural characteristics  

    a) gravis                                              b) mitis                                  c) intermedius 





Corynebacterium spp.  -  biochemical characteristics  

Species 
Fermentation 

Nitrаte reductase 
Cystine Carbamide Glucose Starch 
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C.pseudodiphthericum - + - - + 

C.хerosis - + + - + 

C.ulcerаns - + + - + 

C.jeikeum - + + - - 

C.sistidis - + + + - 

C.minitissumum - + + - - 

















DİPHTHERİA - PATHOGENESİS  



DİPHTHERİA - PATHOGENESİS  





















Bordetella  -  Taxonomy 

  (Domain): Bacteria 

  (Kingdom): Pseudomonadota 

  (Class): Betaproteobacteria 

  (Order): Burkholderiales 

  (Family): Alcaligenaceae 

  (Genus): Bordetella 

  (Species):    B.pertussis, B.parapertussis, 
B.bronchiseptica, B.avium etc. 





























Clinical presentation of Bordetella pertussis disease. 

 
  















































Microbiological diagnostics:  

 In smears prepared from chancroid, characterization is 

based on the microscopic detection of small, Gram-

negative bacilli with morphology. 

 It is possible to obtain a culture of the causative agent 

and identify it by inoculating the pathological material 

into appropriate nutrient media. 

 In some cases, PCR is used to identify the causative 

agent. 



















Legionella   -      Taxonomy 

  (Domain): Bacteria 

  (Kingdom): Pseudomonadota 

  (Class): Gammaproteobacteria 

  (Order): Legionellales 

  (Family): Legionellaceae 

  (Genus): Legionella 

  (Species):   L.pneumophila,  L.micdadei 











Source of infection and mode of transmission 







































Classification of Selected Acid-Fast Bacteria 

Pathogenic for Humans 





















































TYPES OF DRUG RESISTANCE  
 Mono resistance: resistant to one drug 

 Poly resistance: resistant to 2 or more drugs  

 Multidrug-resistant tuberculosis (MDR-TB)- resistant to at least isoniazid and rifampin  

 Pre- XDR TB – MDR TB + resistance to a fluoroquinolone or a 2nd line injectable drug  

 Extensively Drug Resistant TB (XDR TB) – MDR-TB + resistance to a fluoroquinolone and a second line 
injectable (amikacin/ kanamycin/capreomycin)  

 Totally Drug Resistant TB (TDR-TB) ??? 





























Clinical and Immunologic Manifestations of Leprosy 

















Actynomyces  -  Taxonomy 

  (Domain): Bakteriyalar 

  (Kingdom): Actinomycetota 

  (Class): Actinomycetia 

  (Order): Actinomycetales 

  (Family): Actinomycetaceae 

  (Genus): Actinomyces 

  (Species):   A.israelli 



























Diseases of Selected Pathogenic Actinomycetes 















Nocardia   -  Taxonomy 

  (Domain): Bacteria 

  (Kingdom): Actinomycetota 

  (Class): Actinomycetia 

  (Order): Mycobacteriales 

  (Family): Nocardiaceae 

  (Genus): Nocardia 

  (Species):    N.asteroides, N.brasiliensis  etc. 























Nocardia asteroides  

Nocardia brasiliensis 
















