EXAMINATION QUESTIONS ON GENERAL MICROBIOLOGY
Lesson № 01.

1. Definition of the terms "microbiology" and "microorganism". Classification of microbiological sciences according to the topic (object) of research and according to their application. Tasks of medical microbiology.
2. Microbiological methods of research (diagnostics): microscopy, cultivation, experimental (biological) and immunological (immunobiological) methods.

3. History of microbiology: the descriptive, physiological (Pasteur’s), immunological and modern periods.

4. Scientific contribution of Pasteur. Scientific contribution of Koch. Scientific contribution of Metchnikoff and Ehrlich.
5. Taxonomy of living organisms: types of taxonomy, principals of composition and areas of application. Properties used as a basis in modern taxonomy of microorganisms and their application in bacteriology and virology. Hierarchical system of taxons used in bacteriology and virology.

6. Methods of microscopy: electron microscopy and light microscopy (basic light, immersion and dark field microscopy), phase contrast and fluorescent microscopy: using microscope, the principal of the method and application in microbiology.

7. Simple staining techniques. Differential (complex) staining techniques (Gram, Ziehl-Neelsen, Neisser, Burry-Hines, Morozov, Zdradovsky, Romanovsky-Giеmsa – staining techniques).

Lesson № 02.

8. Main differences between prokaryotic and eukaryotic cells. Organelles of bacterial cell: basic and facultative ones.

9. Composition of bacterial cell wall. Defective forms of bacteria. Morphological features of bacteria.
10. Shape of bacteria: bacteria having certain shape and bacteria without certain shape.
11. Size of bacteria: cocci and rods. Arrangement of bacterial cells in a smear: cocci and rods.

12. Gram staining technique: main steps and characteristics of bacteria belonging to the divisions of Gram-positive and Gram-negative ones.

Lesson № 03.

13. Micro- and macrocapsules of bacteria: definition of the term, composition, function, condi tions when the capsule is produced; encapsulated bacteria and methods of the detection of the capsule. 

14. Bacterial flagella: organelles responsible for the motility of bacteria, character of movement of flagella, bacterial classification according to the number and localization of flagella; methods of detection of flagella.

15. Endospore: definition of the term, function, composition, conditions for sporulation, the factors ensuring thermal resistance, spore – forming bacteria and methods of detection of spores. Exospores: definition of the term, differences between exospore and endospore. 
16. Morphological and ultra structural peculiarities of actinomycetes: classification, importance for medicine, morphology, production of exospores and ultra structural features. 

17. Morphological and ultra structural peculiarities of spirochetes: classification, morphological features, ultra structural peculiarities, Romanovsky-Giemsa staining technique, microscopy techniques used for detection of spirochetes. 

18. Morphological and ultra-structural features of rickettsiae and chlamydiae: classification, principal differences between them and other prokaryotes, shape of bacterial cell, localization in the host cell; staining techniques. 

19. Morphological and ultra structural peculiarities of mycoplasmas: classification, principal differences between mycoplasmas and other prokaryotes, techniques applied for study of their morphology and properties. 

20. Ziehl-Neelsen (acid-fast) staining technique: the purposes of application and the main steps of the procedure of staining. 

21. Fungi: classification and taxonomy, structure and morphology of fungal cell. Dimorphism of fungi.

Lesson № 04.

22. Metabolism in bacteria: features of metabolism in microorganisms, main routes of penetration of nutrient into bacterial cell, classification of bacterial enzymes.

23. Classification of bacteria by the source of carbon and by their growth factors needs. 

24. Classification of bacteria by the features of their energy metabolism and by their requirements of the oxygen in the air.

25. Features of metabolism in rickettsiae, chlamydiae and mycoplasmas. Reproduction of bacteria: ways of reproduction of bacteria and the developmental cycle of Chlamydia.

26. Classification of media and characteristics of some media.

27. Bacterial culture requirements (nutrient needs, the temperature optimal for cultivation) and the character of bacterial growth in liquid and solid nutrient media.

Lesson № 05.

28. Kitt-Tarozzi’s method of cultivation of anaerobic bacteria. The principal scheme of the culture method: preliminary stage.

29. The principal scheme of the culture method: the I. II and III stages.

30. Cultural features of bacteria. Study of biochemical properties of bacteria (on the example of enterobacteriae): during the I, II and III stages (tests revealing carbohydrolytic activity and proteolytic activity and tests revealing the activity of separate enzymes).

31. Bacteriophage (phage): definition of the term, discovery, nomenclature and structure of T-even bacteriophages. Classification of phages by their lytic spectrum (their effect on bacterial cell).

32. Classification of phages by the result of their effect on a bacterial cell: a virulent phage and a temperate phage. Consequences of interaction of the phage with a host bacterial cell: virulent and temperate phage.

33. Practical application of the phage in medicine: phage diagnostics, phage therapy and prophylaxis. Phage indication: method of «streaming down drop». Bacteria phage typing.

Lesson № 06.

34. Organization of genetic material in bacteria: DNA and extra-chromosomal factors of heredity (autonomous and non-autonomous). Plasmids: definition of the term, the plasmid DNA characteristics and physical properties, functions of plasmids, possible location, presence of tra-operon, character of control of their replication by nucleoid and compatibility of plasmids when they are located in the same cell.

35. F-plasmids: definition of the term and variants of the location of F-plasmids in the bacterial cell. R-plasmids: definition of the term, composition and the ways of transfer of the plasmids from one bacterial cell to other ones. Plasmids of bacteriocynogenity (example with Col-plasmids of E.coli): definition of the term, composition, main peculiarities, biological and medical importance.

36. Transposones: definition of the term, location in bacterial cell and composition. IS-elements: definition of the term, differences in comparison with transposones and functions.

37. Modifications in bacteria. Mutations in bacteria: definition of the term and classification according to the occurring mechanism and classification of mutations according to the direction of the mutation. 

38. SR-dissociation: definition of the term, mechanism and biological importance. Mutagens: definition of the term and the conditions when a mutation occurs.  

39. Recombinant variability in bacteria: definition of the term, and forms of recombinant variability.

40. Gene engineering in medical microbiology: the stages of production of the recombinant vaccine for the prophylaxis of hepatitis B. 

41. Methods of genetics applied in medical diagnostics. Methods of molecular hybridization and polymerase chain reaction.

Lesson № 07.

42. Definition of the term”ecology of microorganisms”. Ecological niches of microorganisms: characteristics of micro-biocenosis and sanitary control of soil.

43. Ecological niches of microorganisms: characteristics of micro-biocenosis and sanitary control of water.

44. Micro-flora of human organism: characteristics, composition of normal intestinal micro-flora. The role of normal micro-flora in human organism.

45.  Disturbances in composition of normal micro-flora and some approaches to the normalization of misbalance.

46. Influence of the ecological factors on microorganisms: effect of physical factors of the natural environment (surrounding), effect of chemical factors of the natural environment.

47. Microbial decontamination: definition of the term and types of decontamination. Sterilization: definition of the term and methods of sterilization.

48. Disinfection. Antisepsis. Asepsis: definition of the term and applied methods.

Lesson № 08.

49. Basic terms and concepts of the infection: infectious process (infection) and epidemiological process, chain of the infection, mechanism of transmission of the infection, stages of the mechanism of transmission of the infection, factors of transmission, the ways of transmission and the portals (place of entry) of the infection.

50. Classification of infections according to the mechanism of transmission, ways of transmission and portals of entry of the infection: faecal-oral, air born, blood born, contact and vertical mechanisms.

51. Classification of infections according to the nature of infectious agent, according to their origin and ways of spreading, according to redevelopment of disease caused by the same or different infectious agent.

52. Classification of infections according to clinical manifestations, according to the character of the spreading of the infection and covered territory.

53. Characteristic properties of the infectious disease. Pathogenicity and virulence: definition of the terms. Characteristics of pathogenicity. 
54. Factors of virulence. Protein toxins: general characteristics, properties and classification. Endotoxin: definition of the term, differences in compare with protein toxins.

Lesson № 9. 

55. Chemotherapeutic agents: definition of the term, the basic characteristics, the most important groups of chemotherapeutic agents and the mechanism of their effect (sulphanilamide preparations, organic and inorganic compounds of metals and sulphur, preparations of compounds of nitrofuranum, antifungal and antiparasitic preparations). 

56. Antibiotics: definition of the term, classification of antibiotics according to the source of their isolation and to the method of their production.

57. Classification of antibiotics according to the mechanism and to the spectrum of their antimicrobial activity and to the results of their antimicrobial influence on the microorganisms.

58. Complications of antibiotic therapy: effect on macro-organism (humans) and microorganism. Principles of rational antibiotic therapy: microbiological, pharmacological and clinical.

59. Principles of rational antibiotic therapy: epidemiological and pharmaceutical. The rules of preference and limitations in use of antibiotics in clinic. 

60. Mechanisms of resistance of bacteria to antimicrobial agents: primary and secondary. Measures preventing development of resistance of microorganisms to antimicrobial agents.

61. Antimicrobial susceptibility tests: the Kirby-Bauer disk diffusion method and broth dilution techniques. 

EXAMINATION QUESTIONS ON IMMUNOLOGY
Lesson № 11.

1. Characteristics of immunology as a science and growing importance of immunology for medicine. The statement of the term “immunity”.

2. The scheme of defense of human organism against antigens: constitutive and inducible host defence. Characteristics of innate immunity: non-specific resistance.
3. The scheme of defence of human organism against antigens: non-immune factors of innate immunity. Immune factors of innate immunity (list the factors only).

4. Antimicrobial substances of host origin: lysozym, complement, (-lysine, defensins, fibronectin, interferons.
5. Antimicrobial substances of host origin: interleukins, peroxidase, acute phase proteins, properdin, lactoferrin and transferring. 

6. Interferons: inductors of synthesis, types, cellular origin and predominant effect. NK-cells: characteristics, function and their effect.
7. The complement system: main characteristics, activators of classical pathway and the scheme of its activation. Stages of activation of the classical pathway.

8. Alternative pathway of the complement activation: activators and the scheme of its activation. Stages of the activation of the alternative pathway.

9. Functions of the complement system. 
10. Phagocytosis: definition of the term, the phases, characteristics of the first and the second phases of the process of phagocytosis.
11. Characteristics of the third and the fourth phases of the process of phagocytosis. 
12. Types of phagocytosis. Functions of phagocytosis (the functions of macrophages).
Lesson № 12.

16.
Composition of immune system: general scheme. Immunocompetent organs: central and peripheral and their functions. 

17. T- and B-cells (lymphocytes). Main characteristics and functions of T- and B-cells. 
18. Т- helpers: main characteristics of subpopulations and their functions. Expression of the surface markers on T- and B-lymphocytes.
19. Macrophages: tissue macrophages and macrophage like cells. Functions of macrophages.
20. Molecules of immune system: receptor-ligand and circulating molecules (cytokines).
21. Immunodiagnostic tests: classification. Serological reactions (tests): purposes, classification.

22. Reactions of agglutination: direct and indirect or passive. 
23. Reactions of precipitation (list the main variants of precipitation reaction). Single immunodiffusion (Mancini technique).
24. Immunoelectrophoresis. Immunoblotting.
25. Complex serological reactions: visible and invisible. Serological reactions occurring with use of labels.

Lesson № 13.

26. Antigens: definition of the term and composition of antigens. Epitopes: definition of the term and synonyms of the term epitope. Haptens. Types of epitopes.
27. Factors which determine the immunogenicity of antigen. Adjuvants: definition of the term. Autoantigens: definition of the term and their main characteristics.
28. Antigens of the major histocompatibility complex (MHC): main characteristics. MHC I and MHC II and antigen presentation.

29. Bacterial antigens: classification according to their specificity and according to their nature (origin). Antigens – organelles of bacterial cell (cell debris) and antigens – metabolic products of microbial cells (products of their vital activity).
30. Fungi: antigenic structure.

31. Cell – mediated immunity: main stages.

32. Processing and presentation of antigen. Activation of Т-lymphocytes.
33. Basic scheme of cell - mediated immune response. Mechanisms of killing by cytotoxic lymphocytes (Т-killers).
34. Necrotic and apoptotic cell death.
35. Reaction of agglutination (RA): basic terms, conditions of the proceeding of the reaction of agglutination.

36. Stages of the reaction of agglutination: specific and non-specific. Visible displays of the RA. Passive hemagglutination reaction.
Lesson № 14.

37. Humoral immunity (the mechanisms of B-cells activation): activation of B-lymphocytes (main scheme). B-cell as an antigen presenting cell. 
38. The general scheme of humoral immune response. The mechanisms of the effector’s action of antibodies (main scheme only).

39. The mechanisms of the effector function of antibodies (describe different mechanisms in details).
40. The general scheme of immune response (humoral and cell-mediated immune response developed against T-dependent and T-independent antigens).
41. The general scheme of immune response: recognition of antigens by B and T cells. 

42. Co-operative mechanism of the immune response and its regulation: co-operation between different systems of the organism described by the theory of immunity proposed by Zdradovsky.
43. Immunoglobulins (antibodies): definition of the term, existing forms of immunoglobulins (circulating antibodies, receptor molecules and myeloma proteins)

44. Basic structure of immunoglobulins: domain and paratope, heavy and light chains, variable and constant regions.

45.  Immunoglobulin subclasses, additional polypeptide chains and main functions of different classes of immunoglobulins (IgG, IgM, IgA and IgE).

46.  Morphofunctional peculiarities of immunoglobulins (monomers and polymers), affinity and avidity of immunoglobulins. Normally occurring antibodies: definition of the term and main functions of these antibodies.

47. Monoclonal antibodies: definition of the term and main significance of the antibodies. Incomplete antibodies: definition of the term.

48. Tests revealing incomplete antibodies (Coombs test). Absyms.

49. Clonal selection theory (Burnett’s theory): main postulates and explanation of the phenomenon of immunological tolerance according to the clonal selection theory.

50. Diagnostic sera: the ways of use and the approaches to production of the diagnostic sera.

Lesson № 15.

51. Allergy:  general description and explanation of the terms allergen and allergy. Classification of allergic reactions based on the involved mechanism and time taken for the reaction. 

52. Immediate – and delayed – type hypersensitivity. The algorithm of the development of allergic reaction.

53.  The stages of allergic reactions. Characteristics of immunological, pathochemical and pathophysiological.

54. Anaphylaxis: the allergens which cause anaphylaxis, the mechanism of the reaction and shock organs.

55. The scheme of development of I type hypersensitivity reaction. Athopy.

56. The principals of the therapy of anaphylactic reactions. 
57. II type (cytotoxic) allergic reaction: the scheme of development and main characteristics. Complement dependent cytolysis and antibody – dependent (mediated) cytotoxiсity. Treatment of cytotoxic type of the allergic reactions. 
58. III type allergic reaction (immune complex hypersensitivity): the mechanism of development and clinical displays.

59. IV type allergic reaction (DTH): allergens and main scheme of development. Mechanisms of damage of tissue in DTH. Treatment of III type allergic reactions.
60. Infectious allergy: general description and the role in the infectious process. The main cases when DTH can occur. Diagnostic importance.
61. Allergy caused by medication: drug-induced allergic reactions. Diagnostics of allergy: the methods of diagnostics of I – IV type of allergic reaction.
62. Reaction of precipitation (RP): general terms, application of the RP, the procedure of setting up of the RP. 
63. Immunodiffusion: single immunodiffusion and double immunodiffusion (by Ouchterlony).
64. Immunoelectrophoresis and immunobloting.
65. Reactions of neutralisation: in vitro and in vivo neutralisation reactions.

Lesson № 16.

66. Immunological tolerance: general description, tolerogens, classification of tolerance by its origin, the scheme of the development of acquired tolerance.
67. Factors that determine induction of tolerance, the mechanisms of the development of the state of tolerance and the mechanisms of its termination.
68. Autoimmunity: definition of the term, characteristic features and mechanisms of the development of autoimmune reaction.

69. Immune deficiencies: definition of the term and classification, characteristics of primary, secondary and iatrogenic immune deficiencies.

70. Clinical Immunology: definition of the term, “immune status” – general statement, scheme that describes the concept of immune status.

71. The factors which influence the immune status, methods of the immune status evaluation (to list) and oral rules for the evaluation of the immunograms.

72. Immunity in transplantation: MHC antigens in graft rejection, types of graft and humoral immunity in graft rejection. 
73. Cell – mediated immunity and transplantation, different patterns of graft rejection and methods of suppression of the immune reactions of the graft rejection. The reaction «graft against host».

74. Tumour associated antigens and the general scheme of the immune response involved into anti-tumoural defence.  
75. Mycoses and immunity: specific and non-specific immune response and allergy. Immunological tests involved in diagnostics of mycoses.
76. Serological tests involving complement: general statement, the reaction of immune lysis (scheme and types of the reaction), immune adherence reaction (stages) and reaction of immobilization (scheme).

77. Complement fixation reaction: stages (general stage and indicative stage), the figure showing positive and negative results of complement fixation reaction. 
Lesson № 17.

78. Immune prophylaxis: history of development and general statement. Classification of vaccines.

79. Live (attenuated) vaccines: the way of production and general characteristics. 

80. Killed (inactivated) vaccines: the way of production and general characteristics. 

81. Chemical vaccines:the way of production and general characteristics. Molecular (anatoxins and toxoids) vaccines: the way of production and general characteristics. 
82. New generation of vaccines. Vaccine prophylaxis: planned vaccination and vaccination in the case of epidemiological reasons. 
83. Complications of vaccination. 
84. The scheme of vaccination and repeated introduction of vaccines. Passive immunity: classification and the cases when it is practiced.

85. Immunotherapy: general description, preparations used for immunotherapy. Vaccinotherapy.

86. Therapeutic sera and immunoglobulins (two main groups). Complications following the introduction of alien protein (present in vaccines and sera). Immune modulators: definition of the term and the cases when they are used.

87. Immunity and age: immunity in ageing (the scheme) and immunity of newborn (complement system, phagocytosis and immunocompetent cells).

88. Serological tests using labelled antibodies or antigens: the scheme and general characteristics of IFR (Coons’ technique): direct and indirect reaction.

89. Enzyme-linked immunosorbent assay (ELISA): general characteristics and the scheme, stages of the assay for revealing of antibodies (patient serum) or the order of stages when antigen is to be identified. 

90. Radioimmunoassay: general characteristics and the scheme of the assay.

EXAMINATION QUESTIONS ON MEDICAL BACTERIOLOGY
Lesson 19

1. Staphylococci: species of staphylococci, resistance to unfavourable conditions of environment, morphology, growth requirements, biochemical and metabolic characteristics and antigenic composition.

2. Virulence (pathogenicity) factors of staphylococci: virulence enzymes, protein A, protein toxins, allergens, cross-reactive antigens and factors which inhibit phagocytosis. Microbiological diagnostics of the infections caused by staphylococci

3. Streptococci: classification, species, morphology, growth characteristics, biochemical and metabolic characteristics, antigenic composition and resistance to unfavourable conditions of environment.

4. Virulence factors of streptococci: pili, enzymes, protein toxins and exfoliatin. Streptococcal infections: clinical forms and microbiological diagnostics.

5. Pneumococci: morphology, growth characteristics, biochemical and metabolic characteristics, antigenic composition, virulence factors and resistance to unfavourable conditions of environment.

6. Pneumacoccal infections: pathogenesis and microbiological diagnostics.

7. Meningococcus: the name of the species, morphology, growth characteristics, biochemical and metabolic characteristics, antigenic composition, virulence factors and resistance to unfavourable conditions of environment.

8. Meningococcal infection: pathogenesis and microbiological diagnostics.

9. Gonococcus: the name of the species, morphology, growth characteristics, biochemical and metabolic characteristics, antigen composition, virulence factors and resistance to unfavourable conditions of environment.

10. Gonococcal infection: pathogenesis and microbiological diagnostics.

Lesson 20
11. The main characteristics of the family of Enterobacteriaceae: classification, morphology, growth requirements, biochemical and metabolic characteristics and antigenic structure. 
12. Virulence (pathogenicity) factors of enterobacteriae: endotoxin, adhesion and aggression factors and protein toxin. Resistance of enterobacteriae to unfavourable conditions of environment.

13. The genus Escherichia: species. Infections caused by escherichiae: clinical manifestations, pathogenesis (diarrhoeal disease) and laboratory diagnostics.
14. Shigellae: international classification and factors of pathogenicity. Bacterial dysentery: epidemiology.

15. Bacterial dysentery: pathogenesis, laboratory diagnostics and prophylaxis (prevention).
16. Classification of the genus Salmonella and the factors of pathogenicity of salmonellae. Typhoid fever and enteric fever: epidemiology.
17. Typhoid fever and enteric fever: clinical symptoms.  Typhoid fever:  pathogenesis, laboratory diagnostics, immunity and prophylaxis (prevention).
18. Salmonellosis (gastroenteritis): epidemiology, pathogenesis and laboratory diagnostics. 

Lesson 21
19. Opportunistic pathogens belonging to the family Enterobacteriaceae. Klebsiellae: classification of the genus, morphology, metabolism and factors of pathogenicity. 

20. The role of klebsiellae in human disease: K. pneumoniae, var. rhinoscleromatis; K. pneumoniae, var. ozaenae; K. pneumoniae, var. pneumoniae and K. oxytoca. Laboratory diagnostics of klebsiellosis. 

21. Proteus: classification of the genus, morphology, main characteristics of the group and the role of Proteus in human disease.
22. Yersinia: main characteristics, classification of the genus. Infections caused by opportunistic yersiniae: characteristics of pseudotuberculosis.
23. Infections caused by opportunistic yersiniae: characteristics of enterocolitis (yersiniosis). Laboratory diagnostics of the infections caused by opportunistic yersiniae.
24. The Pseudomonas group: classification. Classification of the genus Burkholderia. Main characteristics of Pseudomonas aeruginosa.

25. Infections caused by Pseudomonas aeruginosa, factors of pathogenicity of the bacteria and laboratory diagnostics.

26. Pseudomonas aeruginosa: resistance to unfavourable conditions of the environment, role in nosocamial infections,  prophylaxis and therapy.
27. Campylobacter: classification, main characteristics and laboratory diagnostics.
28. Helicobacter pylori: main characteristics, main characteristics and laboratory diagnostics.
Lesson 22
29. Infectious agents which cause special danger diseases: antroponotic and zoonotic, main characteristics and safety regime.
30. Vibrio cholerae: main characteristics and factors of pathogenicity.

31. Cholera: pathogenesis and pathology of the disease, laboratory diagnostics, specific prophylaxis, non-specific prophylaxis and treatment.

32. The brucellae: classification, main characteristics of the bacteria. Brucellosis: main characteristics of the disease. 
33. Brucellosis: pathogenesis and pathology, laboratory diagnostics and specific prophylaxis.

34. Plague: characteristics of the disease. Yersinia pestis:  main characteristics of the pathogen.

35. Plague: pathogenesis and pathology of the disease, laboratory diagnostics and specific prophylaxis.

36. Francisella tularensis: main characteristics of the pathogen. Tularemia: main characteristics of the disease and clinical forms of the disease.

37. Tularemia:  pathogenesis and pathology, laboratory diagnostics and specific prophylaxis.

38. Bacillus anthracis: main characteristics of the pathogen, pathogenesis and pathology of the disease, laboratory diagnostics and specific prophylaxis.
Lesson 23
39. Actinomycetes: classification, main characteristics (morphology, composition of the “sulfur granule”, growth characteristics and disease). 
40. Actinomycosis: pathogenesis of the disease, pathology and laboratory diagnostics.

41. Mycobacterium: main characteristics (morphology, growth and pathogenicity). Virulence for humans of tubercle bacilli (species and the frequency of the cases of tuberculosis produced by the species).
42. Tuberculosis: epidemiology, pathogenesis (the first contact with host and reactivated tuberculosis).

43. Tuberculosis: laboratory diagnostics, specific prophylaxis and treatment.

44. Mycobacterium leprae:  main characteristics (characteristics of the disease, morphology of bacteria, cultivation), epidemiology, pathogenesis, pathology, laboratory diagnostics and treatment.

45. Listeria monocytogenes: disease in humans. Listeria: main characteristics (morphology and growth). The cells which are frequently infected by L. monocytogenes. The groups of human population which are at greatest risk to get disease.
46. Listeria monocytogenes: epidemiology, pathogenesis, pathology and laboratory diagnostics.

Lesson 24
47. Anaerobic bacteria: main characteristics (growth requirements) and classification (Gram-positive and Cram-negative, sporogenous and asporogenous). Asporogenous anaerobic bacteria: their role in human disease.

48. The clostridia genus: main characteristics (morphology and growth). Classification of the pathogenic clostridia. The clostridia producing gas gangrene: main characteristics.

49. The clostridia producing gas gangrene: factors of pathogenicity. Gas gangrene (anaerobic wound infection): pathogenesis and pathology.

50. The clostridia producing gas gangrene:  laboratory diagnostics, immune prophylaxis, immune therapy and treatment.

51. Clostridium tetani: main characteristics(morphology, growth and metabolism), factors of pathogenicity (toxins). Tetanus: pathogenesis and pathology. 
52. Tetanus: laboratory diagnostics, immune prophylaxis, immune therapy and treatment.

53. Clostridium botulinum: main characteristics (morphology, growth, metabolism and clinical form of disease). Factors of pathogenicity (toxin).

54. Botulism: pathogenesis, pathology, laboratory diagnostics, immune prophylaxis, immune therapy and treatment.
55. Clostridium difficile: the role in human disease. The role of C. difficile in hospital-acquired infections. Bacteria – infectious agent producing food poisoning infections (toxic infections and intoxications).
Lesson 25
56. Corynebacterium diphtheriae: main characteristics (morphology, growth and factors of pathogenicity).

57. Diphtheria: pathogenesis, laboratory diagnostics, immune prophylaxis, immune therapy and treatment.

58. Bordetella: the main characteristics(morphology, growth, sensitivity to unfavourable conditions and metabolism). Bordetella: main characteristics of the disease and factors of pathogenicity of Bordetella  pertussis.

59. Whooping cough: pathogenesis, stages of the disease, laboratory diagnostics (the basic method).

60. Whooping cough: laboratory diagnostics (retrospective diagnostics), specific prophylaxis and treatment.

61. Haemophilus influenzae: the main characteristics (morphology and growth), the role in human disease, laboratory diagnostics and specific prophylaxis.

62. Classification of the order Legionellales, Legionella pneumophila:  the main characteristics (morphology and growth) and its role in human disease.

63. Legionnaires’ disease: pathogenesis and laboratory diagnostics. Legionella pneumophila: Pontiac fever.
64. Coxiellae: main characteristics (epidemiology and the name of pathogenic species).  Main characteristics of the disease produced by coxiellae.
Lesson 26
65. Spirochetes: classification. Treponemes: main characteristics (morphology and cultivation) Treponemes:  factors of pathogenicity.

66. Syphilis: pathogenesis and stages of the disease. Neurosyphilis and congenital syphilis.
67. Syphilis: laboratory diagnostics (characteristics of the methods of microbiological diagnostics which usually applied at different stages of the disease). Serological tests (non-specific and specific). Syphilis: prophylaxis and treatment. 

68. Diseases related to syphilis (infectious agent, characteristics of the disease and treatment): endemic syphilis, pinta and frambesia.
69. Borrelia: main characteristics of the bacteria, factors of pathogenicity. Relapsing fever: characteristics of the disease.

70. Relapsing fever: pathogenesis, laboratory diagnostics, prophylaxis and treatment.

71. Lyme disease: characteristics of the disease, pathogenesis, diagnostics and treatment.

72. Leptospira: main characteristics of the bacteria (morphology, growth and resistance in the environment). Leptospirosis: characteristics of the disease.

73. Leptospirosis:  pathogenesis, the symptoms of the disease, laboratory diagnostics, prophylaxis and treatment.

74. Bartonellae: classification, main characteristics, pathogenic species and diseases produced by them.

75. Rickettsiae: classification, main characteristics of bacteria, characteristics of the diseases and factors of pathogenicity.

76. Rickettsiosises: typical groups of diseases and infectious agents (typhus group – history of the disease, epidemic and endemic typhus). Spotted fever group of rickettsiosises.
77. Epidemic typhus: pathogenesis and pathology, laboratory diagnostics, prophylaxis and treatment.
78. Orientia: main characteristics (bacteria, disease and vectors). Erlichia: main characteristics (bacteria and disease).
79. Chlamydiae: classification, main characteristics, reproduction (developmental cycle) and staining properties.

80. Diseases produced by chlamydiae: characteristics of the infectious agents (different species and immunotypes of clamydiae) and the names of the diseases.

81. Trachoma: pathogenesis, pathology and spreading of the disease. Urogenital chlamydiosis: pathogenesis and pathology.

82. Lymphogranuloma venericum (LGV): spreading of the disease, pathogenesis and pathology.

83. Psittacosis: spreading of the disease, pathogenesis and pathology. Laboratory diagnostics of the diseases caused by chlamydiae: trachoma, urogenital chlamydiosis and lymphogranuloma venericum.
84. Laboratory diagnostics of the diseases caused by chlamydiae: psittacosis. Chlamydial infections: immunity and treatment.

85. Mycoplasmas: classification and main characteristics (morphology, cultivation and growth requirements).

86. Diseases due to mycoplasmas: characteristics of the infectious agents and diseases. Laboratory diagnostics of the diseases produced by mycoplasmas, immunity and treatment. 
Lesson 27
87. Fungi: pathogenicity for humans and factors of pathogenicity. Laboratory diagnostics of mycoses: the methods of diagnostics.
88. Microscopic investigations in diagnostics of mycoses, cultivation of fungi and immunological tests.
89. Mycoses: classification. Superficial mycoses: aetiology and pathogenesis.
90. Dermatophytoses: characteristics of the diseases. Superficial mycoses: laboratory diagnostics of diseases caused by Trichophyton and Microsporum.
91. Subcutaneous mycoses: main characteristics, description of sporotrichosis and chromomycosis (infection produced by black moulds).
92. Systemic mycoses: main characteristics, coccidioidomycosis, blastomycosis and paracoccidioidomycosis.
93. Opportunistic mycosis: main characteristics. Asperigillosis: classification of pathogens and main characteristics of the disease.
94. Candida infection (candidiasis): classification of pathogens, main characteristics of disease and laboratory diagnostics.
95. Fungi Pneumocystis: main characteristics. Infections caused by Pneumocystis: main characteristics and laboratory diagnostics.

96. Medical Protozoology: characteristics of the discipline. Protozoa: classification and morphology. Laboratory diagnostics of infections caused by parasites: classification.

97. Laboratory diagnostics of infections caused by parasites: microscopic examination of faeces, blood.

98. Laboratory diagnostics of infections caused by parasites: microscopic examination of tissue specimens, cultivation of protozoa and serological tests.

99. Malaria: classification of parasites, epidemiology, main characteristics of the disease (pathogenesis and symptoms) and laboratory diagnostics.
100. Toxoplasmosis: aetiology (names of the type, genus and species of the pathogen), epidemiology, main characteristics of the disease (pathogenesis and symptoms) and laboratory diagnostics.
101. Infections produced by Cryptosporidia:  aetiology (names of the type, genus and species of the pathogen), infections caused by Cryptosporidia (characteristics and transmission) and laboratory diagnostics.
102. Amoabiasis: aetiology (names of the type, genus and species of the pathogen), epidemiology, main characteristics of the disease (pathogenesis and symptoms) and laboratory diagnostics.
103. Giardiasis: aetiology (name of the type, genus and species of the pathogen), main characteristics of the disease (pathogenesis and symptoms) and laboratory diagnostics.
104. Trichomoniasis: aetiology (name of the type, genus and species of the pathogen), epidemiology main characteristics of the disease (pathogenesis and symptoms) and laboratory diagnostics. Infections produced by associations of parasites with chlamydiae, mycoplasmas and gonococci.

EXAMINATION QUESTIONS ON VIROLOGY
Lesson 29

1. Discovery of viruses. Main peculiarities of viruses.
2. Structure of virions (fully assembled infectious viruses) and existing forms of viruses.

3. Classification of viruses and characteristics of other small infectious agents resembling viruses.

4. Tissue tropism of viruses.

5. Multiplication of viruses in the infected cell (productive infection).  The mechanisms involved in the processes of penetration of the virions into the cell, the ways of transcription of viral genome.

6. The ways of the egress (release) of viruses from the infected cell and results of the effect of viral genome on the infected cell. Viral infections: pathological processes induced by viruses in the infected cell.

7. Main characteristics of viral infections. Variants of the integration of viral DNA into host cell DNA. Virus-mediated effects on the infected cells and macroorganism. 

8. General scheme of pathogenesis of viral infections. Immunity in viral infections. Antiviral agents.

9. Immune prophylaxis (virus vaccines) and immune therapy of viral infections. Methods of laboratory diagnostics of viral infections (to list the methods). 

10. Methods of laboratory diagnostics of viral infections: virological method of diagnostics (virus isolation techniques), serologic diagnostics and immunologic detection of viral infections.
Lesson 30
11. Orthomyxoviridae: classification, main characteristics of the family and structure of the virion.

12. Orthomyxoviridae:  antigenic structure, variation of antigenic structure and the consequences of high antigenic variability. Bird flu virus (serotype H5N1): main statements.

13. Bird flu virus (serotype H5N1): an ability to cause pandemic. Influenza: pathogenesis of the disease. Influenza virus С. 
14. Influenza: immunity, immune- and chemoprophylaxis; laboratory diagnostics.

15. Paramyxoviridae: classification and structure. Parainfluenza virus: main characteristics. Parainfluenza: pathogenesis of the disease. 
16. Mumps (epidemic parotitis): main characteristics of the virus, pathogenesis of the disease and immune prophylaxis.
17. Measles virus: main characteristics, pathogenesis of measles and immune prophylaxis.
18. Respiratory syncytial virus (RSV): main characteristics.  Pathogenesis RSV-infection.
19. Coronaviruses: classification, main characteristics (structure of the virion, antigenic groups and cultivation).

20. Infections produced by coronaviruses: pathology of diseases. SARS.

21. Rubivirus: classification, structure of the virion and main properties of the virus. Pathogenesis and specific prophylaxis of rubella.

Lesson 31
22. Retroviruses: classification, main characteristics of the family and virion structure.

23. HIV: proteins of the spikes, the core and enzymes. Structure and function of HIV genome: structural genes, regulatory genes and long terminal repeats. 
24. HIV: antigenic types, tropism of HIV to human cells (phenotypes of HIV); life cycle of HIV in Т4-lymphocytes.

25. Life cycle of HIV in t-lymphocytes: main scheme. HIV-infection: epidemiology (ways of transmission), humans belonging to high risk groups, contamination of biological fluids by HIV.

26. Pathogenesis of HIV infection (the scheme). Pathogenesis of HIV infection in T-lymphocytes with different phenotype. Pathogenesis of HIV infection: activation of the infection and effect on the immune system status. 

27. Pathogenesis of HIV infection: stages of the disease and AIDS-associated diseases.

28. HIV-infection (AIDS): laboratory diagnostics of the disease and procedure of testing in high risk groups to reveal HIV-infected humans.
Lesson 32
29. Picornaviruses: classification and main characteristics. Enteroviruses: classification of the genus.

30. Enteroviruses: cultivation. Characteristics of the infections caused by enteroviruses and their pathogenesis.

31. Polioviruses: main characteristics of the viruses. Poliomyelitis: pathogenesis.

32. Poliomyelitis: clinical forms of the disease, immunity, laboratory diagnostics and immune prophylaxis.

33. Human coxsackieviruses: disease in humans. Echoviruses: disease in humans. Aphtovirus: disease in humans.
34. Rhinovirus group: characteristics of the genus. Caliciviridae: main characteristics, classification and role in human disease.

Lesson 33
35. Ecologic grouping of arbo- and roboviruses: main characteristics and composition of the group (main families). Togaviridae (Alphavirus): antigenic groups, multiplication and role in human disease.

36. Flaviviridae: classification of the family. Flaviviruses: antigenic groups and multiplication.

37. The tick-borne encephalitis: pathogenesis, clinical forms, laboratory diagnostics and specific prophylaxis.
38. Japanese encephalitis. Dengue fever. Yellow fever.
39. Bunyaviruses: classification and main characteristics (virion structure and morphogenesis).
40. Arenaviruses: main characteristics (virion structure, morphogenesis – the granules appearance, antigenic groups and role in human disease).
41. Filoviruses: general concepts (structure of virion and role in human disease). Classification of the family Filoviridae: the genus and sero-/genotypes.
42. Reoviruses: classification, main characteristics.  Rotaviruses: main characteristics (virion structure, role in human disease and diagnostics).
43. Rhabdoviruses: classification. Rabies virus: main characteristics (virion structure, stability outside the host cell and multiplication).
44. Rabies: pathogenesis of the disease, stages in the course of the disease and laboratory diagnostics (revealing of inclusion bodies, rabies antigens and antibodies).

45. Rabies: laboratory diagnostics (isolation of the virus). Modern methods of prophylaxis (prophylaxis in animals, pre-and post-exposure vaccinations in humans, two rabies vaccines).
Lesson 34
46. Poxviruses: main characteristics and classification. The history of development of the methods of immune prophylaxis of smallpox and worldwide smallpox eradication.
47. Herpesvirus family: classification, main characteristics, replication of the herpesviruses.
48. Infections caused by herpesviruses (general features). HSV: the role in human disease.
49. Laboratory diagnostics of the infections caused by HSV: rapid diagnostics, recovery (isolation of the virus) and serology.
50. Pathogenesis of chickenpox. Pathogenesis of herpes zoster (shingles): persistence and activation.
51. Cytomegalovirus (multiplication, cytopathic effect and cytotropism). The role in human disease.
52. Epstein-Barr virus: role in human disease and it oncogenic effect. HHV-6: the role in human disease. HHV-8: the role in human disease. 
53. Adenoviruses:  classification, main characteristics (virion structure and viral antigens). 
54. Adenoviruses: multiplication. Adenovirus infections: pathogenesis (the ways of transmission, portals and dissemination).
55. Adenovirus infections: clinical forms and laboratory diagnostics (revealing of antigens, antibodies and recovery of virus).
56. Papilloma- and polyomaviridae: general concepts (virion structure and role in human disease of the viruses belonging to the families). 
57. Parvoviruses: main characteristics (virion structure and resistance outside the host cell) and their role in human disease.
Lesson 35
58. Viral hepatitis: classification. HAV: morphology of the virion and antigenic structure. Main differences of HAV in comparison with other picornaviruses.

59. Hepatitis A: pathogenesis, variants of the outcome of the disease and laboratory diagnostics.

60. HBV: morphology of the virion, its antigenic structure and subtypes of HBV. 

61. Hepatitis В: the ways of spreading of the infection, pathogenesis and different forms of pathogenesis.

62. Hepatitis B: laboratory diagnostics, specific and non-specific prophylaxis.

63. Distinctive properties of HCV.

64. HCV: distinctive properties of the virus and structure of the virion. Hepatitis C and main characteristics of the disease.

65. Hepatitis D: main characteristics of the virus, structure of the virion (Delta agent). Hepatitis D: main characteristics of the disease.

66. Hepatitis Е: main characteristics of the virus and main characteristics of the disease. HFV.

67. Hepatitis G: main characteristics of the virus, main characteristics of the disease and laboratory diagnostics. TTV (transfusion transmitted virus): characteristics of the infection and laboratory diagnostics.

68. Modern theory of oncogenic transformation: oncogenes and anti-oncogens, oncogenic viruses and proto-oncogens.
69. Modern theory of oncogenic transformation: mechanisms of viral cancerogenesis (v-onc+  and v-onc- viruses. Changes of biological functions of the cells as a result of oncogenic transformation.
70. Modern theory of oncogenic transformation: tumour cell (its future depending on the immune system response), factors which promote oncogenic transformation of the cells and mechanisms of viral carcinogenesis. Oncogenic viruses and retrotransposons.
Lesson 36
71. Slow infections: main characteristics of the infections. Slow viral infections (viruses names and names of the disease), viruses which normally produce acute disease but can produce slow infections under certain conditions.
72. Slow infections produced by prions: scrapie and kuru.
73. Slow infections produced by prions (prion disease): symptoms of primary degenerative changes of the nervous tissue. Transmissive spongiform encephalopathy (TSE): main characteristics of the diseases and typical clinical symptoms.
74. The typical clinical symptoms of progressive degenerative changes of the central nervous system in human prion disease (sensor activity, motor and physiological dysfunctions). Prusiner’s discovery of prions: experimental model proposed in 1982. Prions: the meaning of the term and two isoforms of prions encoded by gene PRNP (PrPC and PrPSc) and the properties of the PrPC and PrPSc.

75. The mechanism of PrPC transformation to PrPSc, the principal differences between PrPSc and normal isoform (PrPC) and the process of the accumulation of PrPSc.
76. Pathogenesis of prion infections. Laboratory diagnostics of prion disease. The frequency of the prion disease in human and the countries where the sickness rate is higher. The clinical forms of Creutzfeldt-Jakob (C-J) disease.
77. The schematic picture of the history of spongiform encephalopathy proposed by Gajdusek. Factors of iatrogenic transmission of C-J disease and professional risk of getting the prion disease.
78. New variant of C-J disease (the end of ХХ century). The most significant discoveries in Microbiology starting from the end of XVII century. The hypothesis of aging as a prion disease. 
79. Clinical microbiology: definition of the term, main aspects of the study, methods and subjects of the study.
80. Opportunistic microorganisms: the main groups and their characteristics (ecological grouping, conditions for realisation of their pathogenicity, opportunistic population and specificity of the diagnostic methods).
81. Opportunistic infections: definition of the term, their appearance, conditions for their development, specific features (tropism, clinical symptoms, problems for therapy, etc) and laboratory diagnostics.
82. Hospital-acquired infections: definition of the term, the reasons for their spreading and aetiology (opportunistic and highly pathogenic microorganisms).
83. Hospital-acquired infections: clinical ecological variants of pathogens (resistance in the hospital surroundings), condition for their development, specificity of pathogenesis and specificity of the immune response.
84. Hospital-acquired infections:  diagnostics, the cases when the diagnosis “hospital acquired infection” could be stated. Prophylaxis of hospital-acquired infections.
