CONSPECT

MEDICAL MICROBIOLOGY

1. Subject and aims of microbiology. Development of microbiology.

2. Bacterial taxonomy.

3. Classification and nomenclature.

4. Bacterial morphology and cytoplasmic structures. Basic differences between Eucaryotes and Procaryotes. Methods for studying the bacterial morphology.

5. Bacterial structure – flagella, axial filaments, fimbriae (pili).

6. Bacterial structure – capsules, glycocalyx. 

7. Bacterial structure – the cell wall in Gram positive and in Gram negative bacteria.

8. Bacterial structure – cytoplasmic membrane. 

9. Bacterial structure – cytoplasm and cytoplasmic structures. 

10. Bacterial structures – bacterial nucleus (nucleoid).

11. Bacterial structure – spores.

12. Fungal morphology and structure.

13. Bacteriophages.

14. Physiology of microorganism – chemical composition, cultivation of bacteria. 

15. Physiology of microorganism – bacterial nutrition, growth factors.

16. Physiology of microorganism – bacterial metabolism. Bacterial catabolism and anabolism. 

17. Physiology of microorganism - growth factors and bacterial enzymes. 

18. Physiology of microorganism – bacterial growth and reproduction.

19. Disinfection.

20. Sterilization.

21. Action of biological factors on microorganisms.

22. Bacterial genetics. DNA: The genetic material.

23. Bacterial genetics – mutations. 

24. Bacterial genetics – mechanisms of genetic transfer between cells.

25. Genetic engineering. DNA cloning and hybridization, PCR – general characteristics and application.

26. Antimicrobial chemotherapy – principles. Basic requirements for the antimicrobial agents. 

27. Antibacterial agents – mechanisms of action. Characteristic of the most important groups of antimicrobial agents. 

28. Antimicrobial chemotherapy - antimycobacterial agents. Antifungal and antiviral agents: mechanism of action. 

29. Antimicrobial resistance – genetic and biochemical mechanisms.

30. Infection. Interactions between microorganisms and macroorganisms. Infection, infectious process and infectious disease.

31. Characteristics of the infectious pathogens – infectivity, pathogenicity, virulence and  contagiosity.

32. Infection. Factors of pathogenicity and virulence in microorganisms.

33. Infection. Role of the macroorganism, environment and social conditions for the initiation and development of the infectious process.  

34. Infection. Pathogenesis of the infectious process – critical dose, entries in the human body, dissemination and localization of the microorganisms in the macroorganism. Types of infection.

35. Infection. Reservoirs of infectious pathogens, sources of infection, mechanisms of transmission of pathogenic organisms. 

36. Immunity – definition, general characteristic, types of immunity. 

37. Innate immunity. Protective function of skin, mucous membranes and normal microbial flora. 

38. Innate immunity. Humoral defence mechanisms.

39. Innate immunity. Cell defence mechanisms. Protective role of inflammation. 

40. Acquired immunity. Types and forms of acquired immunity. 

41. Antigens – definition and general characteristic. Antigenic structure of bacteria. 

42. Antibodies (immunoglobulins) – structure. Antibody biosynthesis. 

43. Biological functions of immunoglobulins. Monoclonal antibodies.

44. Immune system – structure and functions. 

45. Immune response – general characteristic. Humoral and cell – mediated immune response; dynamics of the immune response. 

46. Protective mechanisms in bacterial, viral and fungal infections.

47. Antigen – antibody reaction – general characteristic, applications in microbiological diagnosis. Toxin – antitoxin reaction.
48. Immunopathology. Hypersensitivity (types).

49. Immunopathology. Autoimmune diseases. Defective innate and acquired defence mechanisms.  

50. Immunoprophylaxis and immunotherapy. Vaccines. 

51. Immunoprophylaxis and immunotherapy. Immune sera and other antibody containing products. Immunomodulators.  

52. Staphylococcus and related organisms. 

53. Streptococcus and related organisms. Streptococcus pyogenes.

54. Streptococcus pneumoniae.

55. Streptococcus – normal flora of human organism. Streptococcus mutans. Enterococcus spp.

56. Neisseria meningitidis.

57. Neisseria gonorrhoeae.

58. Family Enterobacteriaceae. Genus Escherichia. E.  coli.
59. Genus Salmonella.

60. Genus Shigella.

61. Genera Proteus, Providencia, Morganella.

62. Klebsiella, Enterobacter, Serratia (group K – E – S).

63. Genus Yersinia. Y. pestis. Y. enterocolitica.

64. Vibrio cholerae.

65. Haemophilus influenzae.

66. Bordetella pertussis.

67. Francisella tularensis.

68. Family Legionellaceae.

69. Genus Pseudomonas.

70. Genus Corynebacterium. C. diphteriae.

71. Genus Listeria. L. monocytogenes.

72. Genus Mycobacterium. M. tuberculosis.

73. Anaerobic, Non – Spore - Forming Bacteria.

74. Genus Actinomyces.

75. Genus Bacillus. B. anthracis.

76. Anaerobic, spore-forming Gram positive bacteria. Genus Clostridium. C. tetani.

77. Anaerobic, spore-forming Gram positive bacteria - Clostridium perfringens.

78. Anaerobic, spore-forming Gram positive bacteria - Clostridium botulinum, Clostridium difficile.

79. Family Spirochaetaceae. Genus Treponema. Treponema pallidum.

80. Genus Borrelia. Borrelia burgdorferi.

81. Genus Leptospira.

82. Genus Campylobacter. Helicobacter pylori.

83. Genus Mycoplasma. M. pneumoniae. M. hominis.

84. Genus Chlamydia. C. trachomatis. C. psittaci. C. pneumoniae.

85. Genus Rickettsia. R. prowazekii. R. conorii.

86. Genus Coxiella. Coxiella burnetii.

87. Pathogenic Fungi.

88. Viruses – general characteristic.

89. Unconventional slow viruses: prions.

90. Picornaviruses. Human polioviruses. Coxsackie and ECHO viruses.

91. Orthomyxoviruses. Influenza viruses.
92. Paramyxoviruses. Parainfluenza viruses. Virus parotitidis. Morbillivirus morbillorum. 

93. Coronaviruses. 

94. Filoviruses.  Ebola virus.

95. Reoviruses. Rotavirus.

96. Papillomaviruses and Polyomaviruses. 
97. Togaviruses.  Rubella virus.

98. Rhabdoviruses. Rabies virus.

99. Retroviruses. HIV-1 and HIV-2. Оncoviruses.

100. Adenoviruses.

101. Human Herpesviruses. Human herpesvirus 1, 2. Human herpesvirus 3, Varicella Zoster virus. 
102. Poxviruses.

103. Human hepatitis viruses (A, E, B, C, D).

104. Microorganisms in the environment.

105. Microbial flora of human body. Physiological and etiological role.

106. Microbial flora of oral cavity.

107. Etiological factors and pathogenetic mechanisms of infectious processes in the oral cavity.

108. Pathological processes in the oral cavity, caused by microorganisms. Dental caries.
109. Pathological processes in the oral cavity, caused by microorganisms. Infections of pulp and periapical tissues. 

110. Pathological processes in the oral cavity, caused by microorganisms. Parodontal diseases. 

111. Pathological processes in the oral cavity, caused by microorganisms. Diseases of the oral mucosa.

112. Pathological processes in the oral cavity, caused by microorganisms. Focal infection. Hypersensitivity and its clinical significance in dental medicine.   

113. Defense mechanisms in the oral cavity. Specificities of the innate and acquired immunity in the oral cavity.    

PRACTICAL EXAM IN MEDICAL MICROBIOLOGY
1. Minimal essential growth media – types, composition, application. 
2. General purpose (blood and chocolate agar) and specialized media - types, composition, application.
3. Selective, enriched and differential media – types, composition and application. 
4. Anaerobic cultivation. Cultivation in increased concentration of CO2.
5. Kligler medium – composition, inoculation, reading and application.
6. In vitro antimicrobial susceptibility testing: dilution methods (determination of minimal inhibitory concentration).
7. In vitro antimicrobial susceptibility testing: Bayer Kirby disc – diffusion method.
8. Agglutination type Gruber - principles, reading and interpretation.
9. Agglutination type Widal - principles, reading and interpretation.
10. Coagglutination, latex – agglutination, haemagglutination - principles, reading and interpretation.
11. Ascoli precipitation reaction – principles, reading and interpretation.
12. Precipitation in agar gel – principles, types, reading and interpretation.
13. AST reaction (determination of antistreptolysin titer) - principles, reading and interpretation.
14. Complement fixation test - principles, reading and interpretation of Wassermann reaction.
15. Enzyme - linked immunosorbent assay (ELISA) - principles, reading and interpretation. Immunofluorescence – direct and indirect method. 
16. Immune Reactions with labeled antibodies or antigens.

17. Reaction viral haemagglutination - principles, reading and interpretation.

18. Haemagglutination inhibition - principles, reading and interpretation.

19. Virus - neutralization reaction - principles, reading and interpretation.


