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PREAMBLE
Discipline "Immunology" refers to the cycle of mathematical, natural science disciplines, is studied in the fourth semester, the complexity of the discipline is 108 hours.

The purpose of studying the discipline "Immunology" is to prepare students for independent work on the clinical diagnosis of syndromes, which are based on immunopathological mechanisms. The main tasks that are solved in the study of the discipline: to give students modern knowledge of the human immune system and its diseases, to teach the skills of carrying out immunological examination and reading immunograms, to form methodological and methodological bases of clinical thinking and rational action of the doctor in the tactics of selecting and conducting immunotropic therapy.

The proposed publication contains systematic materials on the method of independent study of the theoretical material necessary for mastering practical skills. Modern methods of laboratory diagnostics are covered.

The material for each lesson is presented in the following sequence: questions are given for self-preparation and independent work of students during extracurricular time, a plan for classroom work, a brief theoretical reference, a list and procedure for performing practical work for the lesson, and recommendations for the formulation of research results.

The purpose of studying this area is the formation of professional competences stated in the FSES  for the specialty "Medical care": ability to assess morpho-functional, physiological conditions and pathological processes in the human body for solving professional problems (CPC-9); ability and readiness to implement a set of measures aimed at preserving and strengthening health, including the formation of a healthy lifestyle, preventing the occurrence and (or) spread of diseases, their early diagnosis, identifying the causes and conditions for their emergence and development, as well as aimed at eliminating harmful effects on human health of the factors of its habitat (PC-1); ability and willingness to conduct and interpret a survey, physical examination, clinical examination, results of modern instrumental and laboratory studies, morphological analysis of biopsy, operative and sectional material, to write medical records of outpatient and inpatient patient (PC-5); readiness to teach patients and their relatives basic hygienic measures of a recreational nature, skills of self-monitoring of basic physiological indicators, contributing to the preservation and strengthening of health, the prevention of diseases (PC-15)
Topic 1. BASIC TYPES OF IMMUNITY. THE STRUCTURE OF THE IMMUNE SYSTEM. ANTIGENS. REACTIONS OF AGGLUTINATION& IMMUNOFLUORESCENCE.

Home work.

I) Questions for study:

1) Subject and problems of immunology.
2) The structure of the immune system. The functions of the Central and peripheral organs.
3) The population of immunocompetent cells. Their phenotypic and functional differences
4) Types of immunity: innate immunity, acquired immunity. Mechanisms.

5) Types of antigens. Antigenic structure of bacterial cell. Antigens of viruses. Complex and simple haptens. Antigenic determinant.

6) Factors of antigenicity. Types of specifity of antigens. Superantigens.

7) Antigen-antibody reactions. General features (uses, characteristics, stages). 

8) Agglutination reactions. Agglutination phenomenon. Principle, mechanism, application. Types of agglutination reaction: slide agglutination test, tube agglutination test.

9) The mechanism of the reaction of immunofluorescence to determine the type and the type of microbe.

II) Before class draw this table in your workbook and fill in all empty fields: 

Types of immunity

	Type of immunity
	Definition
	Example

	Innate immunity 
	
	

	Acquired natural active
	
	

	Acquired natural passive
	
	

	Acquired artificial active 
	
	

	Acquired artificial passive
	
	

	Local immunity
	
	

	Herd immunity
	
	


Topic 2. ANTIBODIS. USING ANTIBODIES IN SEROLOGICAL DIAGNOSIS OF INFECTIOUS DISEASES.

Home work.

I) Questions for study:

1) The structure of immunoglobulins.

2) Characteristics of the different classes of immunoglobulins. 

3) The agglutination reactions and its variants.

4) The precipitation reaction.

5) The use of antibodies in the serological diagnosis of infectious diseases.

6) Determination of classes of immunoglobulins. Precipitation reaction according to Mancini.

II) Before class draw this table in your workbook and fill in all empty fields: 

To draw schematic structure of immunoglobulin, mark its structural and functional fragments

Topic 3.  IMMUNE REACTIONS IN VITRO FOR DIAGNOSTICS OF INFECTIOUS DISEASES.

Home work.

I) Questions for study:

1) Complement fixation test (only direct). Components, mechanism, procedure, result’ registration and application.

2) Neutralisation test and its variances. Components, mechanism, procedure, result’ registration and application.

3) Opsonisation test. Components, mechanism, procedure, result’ registration and application.

4) Radioimmunoassay (RIA). Components, mechanism, procedure, result’ registration and application.

5) Enzyme Linked Immunosorbent Assay (ELISA). Variances, components, mechanism, procedure, result’ registration and application.

6) Immunochromatography. Components, mechanism, procedure, result’ registration and application.

7) Immunoblotting. Components, mechanism, procedure, result’ registration and application.
8) Hybridoma technology for production of monoclonal antibodies
II) Before class draw this table in your workbook and fill in all empty fields: 

Draw schems of sandwich, indirect and competitive ELISA and mark all reacting components (antigen, antibody, enzyme etc.)

Module 1. General immunology                           

Questions for study
1. Subject and problems of immunology.
2. The structure of the immune system. The functions of the Central and peripheral organs.
3. The population of immunocompetent cells. Their phenotypic and functional differences
4. Types of immunity: innate immunity, acquired immunity. Mechanisms.

5. Types of antigens. Antigenic structure of bacterial cell. Antigens of viruses. Complex and simple haptens. Antigenic determinant.

6. Factors of antigenicity. Types of specifity of antigens. Superantigens.

7. Antigen-antibody reactions. General features (uses, characteristics, stages). 

8. Agglutination reactions. Agglutination phenomenon. Principle, mechanism, application. Types of agglutination reaction: slide agglutination test, tube agglutination test.

9. The mechanism of the reaction of immunofluorescence to determine the type and the type of microbe.

10. The structure of immunoglobulins.

11. Characteristics of the different classes of immunoglobulins. 

12. The agglutination reactions and its variants.

13. The precipitation reaction.

14. The use of antibodies in the serological diagnosis of infectious diseases.

15. Determination of classes of immunoglobulins. Precipitation reaction according to Mancini.

16. Complement fixation test (only direct). Components, mechanism, procedure, result’ registration and application.

17. Neutralisation test and its variances. Components, mechanism, procedure, result’ registration and application.

18. Radioimmunoassay (RIA). Components, mechanism, procedure, result’ registration and application.

19. Enzyme Linked Immunosorbent Assay (ELISA). Variances, components, mechanism, procedure, result’ registration and application.

20. Immunochromatography. Components, mechanism, procedure, result’ registration and application.

21. Immunoblotting. Components, mechanism, procedure, result’ registration and application.

22. Hybridoma technology for production of monoclonal antibodies
Topic 4. INNATE IMMUNITY                            

Home work.

I) Questions for study:

1) Recognition of microbes and damaged self by the innate immune system.

2) Cell-associated pattern recognition receptors of innate immunity (TOLL-like receptors, cytosolic receptors for PAMPS and DAMPS, other cell-associated pattern recognition receptors)

3) Cellular components of the innate immune system (epithelial barriers, phagocytes, dendritic cells, natural killer cells, t and b lymphocytes with limited antigen receptor, specificities, mast cells)

4) Soluble recognition and effector molecules of innate immunity (natural antibodies,  the complement system, pentraxins, collectins and ficolins)

5) The inflammatory response (the major proinflammatory cytokines tnf, il-1, and il-6, recruitment of leukocytes to sites of infection, phagocytosis and killing of microbes by activated phagocytes, systemic and pathologic consequences of the acute inflammatory responses)

6) Stimulation of adaptive immunity.

II) Before class draw in your workbook schems of pathways of complement activation

Topic 5. ADAPTIVE IMMUNITY. MECHANISMS OF ACQUIRED IMMUNE RESPONSE.

Home work.

I) Questions for study:

1) Antigen-presenting cell (APC)

2) Recognize antigens

3) Immune response

4) Humoral immune response

5) Primary and secondary humoral responses

6) Mechanism of humoral immune response

7) Cell mediated immune response

8) Activation of t lymphocytes

9) Possess antigen recognition
10) Cell-cell interactions in immune response

11) Detection of cell mediated immune response (cmi)

II) Before class draw in your workbook fill in the table 

	Surface antigens of lymphocytes
	Type of cells and their short characteristics (function)

	СD2+

	

	СD3+

	

	СD 4+
	

	СD 5+

	

	СD 8+

	

	СD 19+
	


Topic 6. ALLERGY. ALLERGIC DISEASES.
Home work.

I) Questions for study:

1) Definitions “allergy” and “hypersensitivity”.

2) Types of hypersensitivity. Classification.

3) Characteristics of every type of hypersensitivity.

4) Тyре I (anaphylactic) reaction. Mechanism, chemical mediators and features. 

5) Types of anaphylaxis, atopy and anaphylactoid reaction.

6) Тyре II (cytotoxic) and Type III (immune complex) reactions. Arthus rеасtiоn and sеrum siсknеss.

7) Тyре IV (delayed or cell mediated) reaction. Mechanism. Tuberculin (infection) and соntасt dermatitis types.

8) Тyре V (stimulatory type) reaction. Shwartzman reaction.

II) Before class draw in your workbook fill in the table 

	Types of allergens
	Examples

	Food 
	

	Dust
	

	Drug
	


	Infectious 
	

	Industrial
	


Distinguishing Fеаturеs of Immediate and Delayed Types of Hypersensitivity

	Fеаturе
	Immediate Type
	Delayed Type

	Mechanism of Immune rеsроnsе
	
	

	Onset аnd duration 
	
	

	Passive transfer
	
	

	Desensitisation
	
	

	Application for microbiologic diagnostics
	
	

	Examples of diseases
	
	


Topic 7. IMMUNOLOGICAL TOLERANCE. AUTOIMMUNE PATHOLOGICAL PROCESS. 
Home work.

I) Questions for study:

1) Immunological tolerance. Mechanisms of tolerance.

2) Pathogenesis of autoimmunity mechanisms

3) Autoimmune pathological process. Autoimmune diseases.
4) Organ-specific autoimmune diseases.

5) Systemic autoimmune diseases hla association with autoimmune diseases.
II) Before class draw in your workbook fill in the tables 

«Mechanisms of immunological tolerance»
	
	way
	location

	Deletion clones
	
	

	Edit
	
	

	The anergy
	
	

	Control by T cells
	
	


«The main forms of autoimmune diseases»

	Predominant type of immune mechanisms
	Organ specific diseases
	Systemic disease

	Cytotoxic (T-cell)
	
	

	Cell (Th17/Th1 - dependent)
	
	

	Humoral (Th2-dependent, associated with ABs)
	
	

	Mixed or unspecified type
	
	


Topic 8. IMMUNODEFICIENCY. 

Home work.

I) Questions for study:

1) Immunodeficiency.

2) Primary immunodeficiencies
3) Secondary immunodeficiencies
4) Assessment of immune status 
Topic 9. IMMUNISATION@IMMUNOTHERAPY

Home work.

I) Questions for study:

1) Prophylactic immunisation

2) Active immunisation by vaccines.

3) Immunisation schedule.

4) Types of vaccines.

5) Therapeutic sera and immunoglobulins.

6) Combined passive and active immunization.

7) Individual immunisation

8) Immunotherapy

II) Before class draw in your workbook fill in the table 

“Features of effective vaccines”
	Safe
	

	Protective
	

	Gives sustained protection
	

	Induces neutralizing antibody
	

	Induces protective T cells 
	

	Practical considerations
	


FINAL CLASS
CONTROL QUESTIONS 
1. Subject and problems of immunology.
2. The structure of the immune system. The functions of the Central and peripheral organs.
3. The population of immunocompetent cells. Their phenotypic and functional differences
4. Types of immunity: innate immunity, acquired immunity. Mechanisms.

5. Types of antigens. Antigenic structure of bacterial cell. Antigens of viruses. Complex and simple haptens. Antigenic determinant.

6. Factors of antigenicity. Types of specifity of antigens. Superantigens.

7. Antigen-antibody reactions. General features (uses, characteristics, stages). 

8. Agglutination reactions. Agglutination phenomenon. Principle, mechanism, application. Types of agglutination reaction: slide agglutination test, tube agglutination test.

9. The mechanism of the reaction of immunofluorescence to determine the type and the type of microbe.

10. The structure of immunoglobulins.

11. Characteristics of the different classes of immunoglobulins. 

12. The agglutination reactions and its variants.

13. The precipitation reaction.

14. The use of antibodies in the serological diagnosis of infectious diseases.

15. Determination of classes of immunoglobulins. Precipitation reaction according to Mancini.

16. Complement fixation test (only direct). Components, mechanism, procedure, result’ registration and application.

17. Neutralisation test and its variances. Components, mechanism, procedure, result’ registration and application.

18. Radioimmunoassay (RIA). Components, mechanism, procedure, result’ registration and application.

19. Enzyme Linked Immunosorbent Assay (ELISA). Variances, components, mechanism, procedure, result’ registration and application.

20. Immunochromatography. Components, mechanism, procedure, result’ registration and application.

21. Immunoblotting. Components, mechanism, procedure, result’ registration and application.

22. Hybridoma technology for production of monoclonal antibodies
23. Recognition of microbes and damaged self by the innate immune system.

24. Cell-associated pattern recognition receptors of innate immunity (TOLL-like receptors, cytosolic receptors for PAMPS and DAMPS, other cell-associated pattern recognition receptors)

25. Cellular components of the innate immune system (epithelial barriers, phagocytes, dendritic cells, natural killer cells, t and b lymphocytes with limited antigen receptor, specificities, mast cells)

26. Soluble recognition and effector molecules of innate immunity (natural antibodies,  the complement system, pentraxins, collectins and ficolins)

27. The inflammatory response (the major proinflammatory cytokines tnf, il-1, and il-6, recruitment of leukocytes to sites of infection, phagocytosis and killing of microbes by activated phagocytes, systemic and pathologic consequences of the acute inflammatory responses)

28. Stimulation of adaptive immunity.

29. Antigen-presenting cell (APC)

30. Recognize antigens

31. Immune response

32. Primary and secondary humoral responses

33. Mechanism of humoral immune response

34. Cell mediated immune response

35. Activation of t lymphocytes

36. Possess antigen recognition
37. Cell-cell interactions in immune response

38. Detection of cell mediated immune response (cmi)

39. Definitions “allergy” and “hypersensitivity”.

40. Types of hypersensitivity. Classification.

41. Characteristics of every type of hypersensitivity.

42. Тyре I (anaphylactic) reaction. Mechanism, chemical mediators and features. 

43. Types of anaphylaxis, atopy and anaphylactoid reaction.

44. Тyре II (cytotoxic) and Type III (immune complex) reactions. Arthus rеасtiоn and sеrum siсknеss.

45. Тyре IV (delayed or cell mediated) reaction. Mechanism. Tuberculin (infection) and соntасt dermatitis types.

46. Тyре V (stimulatory type) reaction. Shwartzman reaction.

47. Immunological tolerance. Mechanisms of tolerance.

48. Pathogenesis of autoimmunity mechanisms

49. Autoimmune pathological process. Autoimmune diseases.
50. Organ-specific autoimmune diseases.

51. Systemic autoimmune diseases hla association with autoimmune diseases.
52. Immunodeficiency.

53. Primary immunodeficiencies
54. Secondary immunodeficiencies
55. Assessment of immune status 
56. Prophylactic immunisation

57. Active immunisation by vaccines.

58. Immunisation schedule.

59. Types of vaccines.

60. Therapeutic sera and immunoglobulins.

61. Combined passive and active immunization.

62. Individual immunisation

63. Immunotherapy
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