Orenburg State Medical University

The Department of Microbiology, Virology, Immunology

PLAN OF EDUCATION ON A DISCIPLINE
LESSON 1.  HISTORY OF MICROBIOLOGY. BASIC CODE OF LABORATORY PRACTICE. METHODS APPLIED FOR STUDY OF MICROORGANISMS MORPHOLOGY.

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja from p.1 to p. 12.

The questions for study:

1. History of microbiology. The basic scientists and their advances.

2. Optical microscopy. The total magnification of a micro​scope. The resolving power.

3. Microscopically methods. Principles of immersion, phase contrast, dark field, dark field, fluorescent and electron microscopy. Applying of different kinds of microscopy.

2) Before class draw this table in their workbook and fill in all fields: 

Methods of Microscopy

	Kind of microscopy
	Type of rays and principle of image forming 
	Resolving 

Power
	What purposes this kind of microscopy applied?

	Light Immersion
	
	
	

	Phase Contrast
	
	
	

	Dark Field
	
	
	

	Fluorescent Microscopy
	
	
	

	Electron Microscopy
	
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

a) Excursion along department of microbiology. 

During the excursion you should listen to teacher and keep in mind basic moments related with the department and rules of our work.

b) An introductory talking about the discipline “Microbiology” and its syllabus (plan of education on a discipline).

c) Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Technique of immersion microscopy.

LESSON 2. COMPONENTS OF BACTERIAL CELL. SIMPLE  STAIN.

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja from p.12 to p. 22.

The questions for study:

1. Bacterial anatomy, essential and additional components of bacterial cell.

2. Cell wall of bacteria, its functions and composition. Methods of its revealing. Bacteria with defective cell wall, their features.

3. Nucleoid (bacterial nucleus), its functions, composition, methods of its revealing.

4. Cytoplasmic membrane, its functions, composition, methods of its revealing.

5. Capsule, its functions, composition, methods of its revealing.

6. Flagella, their functions, composition, methods of their revealing.

7. Fimbriae (pili), their functions, composition, methods of their revealing.

8. Spore, its functions, composition, methods of its revealing.

9. Kinds of smears of a bacterial culture (native and fixed), their applying.

10. Kinds of bacteria staining (simple, negative, differential) with examples and their applying. 

2) Before class draw this table in their workbook and fill in all fields: 

«Components of bacterial cell»

	Component
	Essential / Additional 
	Localization

(outside or inside the cell membrane)
	The basic functions (shortly)

	Cell wall
	
	
	

	Cytoplasmic membrane
	
	
	

	Nucleoid
	
	
	

	Cytoplasm 
	
	
	

	Rybosomes
	
	
	

	Capsule
	
	
	

	Flagella
	
	
	

	Fimbriae
	
	
	

	Spore
	
	
	

	Inclusions
	
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Detection of Components of Bacterial Cell with Light Microscopy.

Laboratory work #2. The Technique of Simple Staining of Smear from Bacterial Culture.

LESSON 3. THE STRUCTURE OF THE BACTERIAL CELL WALL. DIFFERENTIAL STAINING.
Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja from p.9 to p. 22.

The questions for study:

1. Cell wall of gram-positive and gram-negative bacteria, its functions and composition.

2. Differential staining.
3. Gram stain, technique of the staining and its mechanism.
4. Acid-fast stain (Ziehl-Neelsen stain), technique of the staining and its mechanism. Acid-fast bacteria and diseases induced by them.

2) Before class draw this table in their workbook and fill in all fields: 

	Characteristics
	Gram Positive
	Gram Negative

	Thickness
	
	

	Variety of amino acids
	
	

	Lipids
	
	

	Teichoic acid
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. The Technique of Gram Stain.

Laboratory work #2. The Technique of Ziehl-Neelsen staining.

LESSON 4 CLASSIFICATION AND TAXONOMY OF MICROORGANISMS.

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja from p.9 to p. 22.

The questions for study:

1. Composition of eukaryotic and prokaryotic cell.

2. Differences between eukaryotes and prokaryotes.

3. Morphology of bacteria depending on their shape and arrangement. 

4. Basic features of spirochetes, actinomycetes, mycoplasmae,  rikketsiae and chlamydiae.

2) Before class draw this table in their workbook and fill in all fields: 

«Components of bacterial cell»

	Microorganisms
	What taxon do they form and its level? 
	Features of DNA and its localization (shortly)
	Features of envelope and its chemical composition (shortly)

	Protozoa
	
	
	

	Gram “+”bacteria
	
	
	

	Gram “-” bacteria
	
	
	

	Actinomycetes
	
	
	

	Spirochetes
	
	
	

	Rikketsiae
	
	
	

	Chlamydiae
	
	
	

	Micoplasmae
	
	
	

	Viruses
	
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. 

The goal: To study the morphology of major groups of microorganisms: bacteria, spirochetes, rickettsiae, viruses.

LESSON 5. PHYSIOLOGY OF MICROORGANISMS.

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja 

p. 23 – 28, 42 – 47, 49 – 51.
The questions for study:

1. Bacterial growth, nutrition and metabolism.

2. Curve of bacterial growth.

3. Respiration of bacteria. Cultivation of obligate anaerobes and microaerophyles. 

4. Nutrient media for bacteria, their classification by physical condition and purpose.

2) Before class draw this table in their workbook and fill in all fields: 

«Nutrient media for growing of different groups of microorganisms»

	Microorganism
	Type of nutrition
	Type of respiration
	Examples of nutrient media for this microorganism

	Staphylococcus
	
	
	

	Clostridium
	
	
	

	Salmonella
	
	
	

	Rikketsia
	
	
	

	Spirochetes
	
	
	

	Chlamydiae
	
	
	

	Micoplasmae
	
	
	

	Viruses
	
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Kinds of nutrient media.

Laboratory work #2. Methods of obligate anaerobes and microaerophyls cultivation.

LESSON 6. CULTURAL METHOD OF INFECTIOUS DISEASES DIAGNOSTICS.

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p.48 – 53.
The questions for study:

1. Cultural method of bacteriological diagnostics, its purpose, stages and steps. 

2. Technique of cultural method. 

3. Kinds and examples of clinical samples.

4. Specimen collection and transport.
5. Methods of isolation of pure culture.

2) Before class draw this table in their workbook and fill in all fields: 

«Stages and steps of cultural method»

	Name of cultural method stage
	Name of cultural method step
	Short description of the step technique

	1.
	1. Sampling (taking of clinical specimen).
	

	
	2. Inoculation of nutrient medium with clinical specimen.
	

	
	3. Incubation of nutrient medium.
	

	2.
	4. Inspection of grown culture and transfer of distinctive colonies in the pure media (subcultures)
	

	
	5. Identification of pure cultures by their following features: 
	

	
	a) cultural (colony morphology) characteristics;
	

	
	b) morphological (bacterial cells appearance and arrangement) characteristics;
	

	
	c) biochemical characteristics; 
	

	
	d) antigenic characteristics.
	

	Additional examination of pure culture: 

a) antibiotic sensitivity test.
	

	b) typing methods
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Cultural method of diagnostics.

LESSON 7. BACTERIAL GENETICS. BACTERIOPHAGES AND THEIR APPLICATION. 

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p. 63-80.
The questions for study:

1. Structure and features of bacterial genome.

2. Types and features of plasmids.

3. Genetic variation in bacteria. Mutations and their classification.

4. Mobile genetic elements and their characteristics. 

5. Horizontal and vertical gene transfers.

6. Recombinations. Transformation, its steps and mechanism.

7. Conjugation, its kinds. Steps and mechanism of F+ conjugation.

8. Bacteriophage structure and features.

9. Lytic and lysogenic life cycles of bacteriophage, their steps. Features of lysogenic cycle.

10. Application of lytic and lysogenic phages in medicine and genetic engineering.

11. Transduction, its kinds. Steps and mechanism of generalized transduction.

12. Principles of genetic methods of diagnostics (PCR and hybridization with DNA-probes).

2) Before class in their workbook: 

a) Draw with color pencils a scheme of transformation (with names of 4 steps)

b) Draw with color pencils a scheme of F+ conjugation (with names of 4 steps)

c) Draw with color pencils a scheme of generalised transduction (with names of 7 steps)
I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Bacteriophage typing of bacteria.

Laboratory work #2. Evaluation of transduction results.

LESSON 8.   MODUL 1. Morphology and physiology of microorganisms.

I) Tests for module. Write answer the questions of the module test in the separate piece of paper and give it to your teacher.

II) Reply to the ticket on module. Take a ticket, prepare an answer and answer orally.

III) Demonstration of practical skills. 
The questions for preparing to module.

1. History of microbiology. The periods of microbiology development.

2. The basic scientists in microbiology and their contributions.

3. Optical microscopy. The total magnification of a microscope. The resolving power.

4. Microscopical methods. Principles of immersion, phase contrast, dark field, dark field, fluorescent and electron microscopy. Applying of different kinds of microscopy.

5. Kinds of smears of a bacterial culture (native and fixed), their applying.

6. Kinds of bacteria staining (simple, negative, differential) with examples and their applying.

7. Bacterial anatomy, essential and additional components of bacterial cell.

8. Cell wall of gram-positive and gram-negative bacteria, its functions and composition. Methods of its revealing. Bacteria with defective cell wall, their features. Reasons of the loss.

9. Nucleoid (bacterial nucleus), its functions and composition. Methods of its revealing.

10. Cytoplasmic membrane, its functions and composition. Methods of its revealing.

11. Capsule, its functions and composition. Methods of its revealing.

12. Flagella, their functions and composition. Methods of their revealing.

13. Fimbriae (pili), their functions and composition. Methods of their revealing.

14. Spore, its functions and composition. Methods of its revealing.

15. Gram stain, technique of the staining and its mechanism.

16. Composition of eukaryotic and prokaryotic cell.

17. Differences between eukaryotes and prokaryotes.

18. Morphology of bacteria depending on their shape and arrangement. 

19. Basic features of spirochetes, actinomycetes, mycoplasmae, rikketsiae and chlamydiae.

20. Acid-fast stain (Ziehl-Neelsen stain), technique of the staining and its mechanism. Acid-fast bacteria and diseases induced by them.

21. Bacterial growth, nutrition and metabolism. Curve of bacterial growth.

22. Respiration of bacteria. Cultivation of obligate anaerobes and microaerophyles. 

23. Nutrient media for bacteria, their classification by physical condition and purpose.

24. Cultural method of bacteriological diagnostics, its purpose, stages and steps. 

25. Technique of cultural method. Methods of pure culture isolation.

26. Structure and features of bacterial genome.

27. Types and features of plasmids.

28. Genetic variation in bacteria. Mutations and their classification.

29. Mobile genetic elements and their characteristics. 

30. Horizontal and vertical gene transfers.

31. Recombinations. Transformation, its steps and mechanism.

32. Conjugation, its kinds. Steps and mechanism of F+ conjugation.

33. Bacteriophage structure and features.

34. Lytic and lysogenic life cycles of bacteriophage, their steps. Features of lysogenic cycle.

35. Application of lytic and lysogenic phages in medicine and genetic engineering.

36. Transduction, its kinds. Steps and mechanism of generalized transduction.

37. Principles of genetic methods of diagnostics (PCR and hybridization with DNA-probes).

Practical skills. 

The ability of microscopy with the use of immersion microscopy. 

The ability to evaluate the results of bacteriological method of diagnosis.

LESSON 9. ENVIRONMENTAL MICROORGANISMS.

SANITARY MICROBIOLOGY OF WATER, SOIL, AIR. 

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p. 639 – 645.
The questions for study:

1. Microorganisms of environment (water, soil, air) including human pathogens.

2. Methods of sanitary microbiology. Common microbial number and sanitary indicator microorganisms: definitions.

3. Sanitary indicator microorganisms, detected in different objects of environment (water, soil, air, food, medical instruments).

4. Bacteriological examination of water.

5. Bacteriological examination of air.

2) Before class draw this table in their workbook and fill in all fields: 

«Microorganisms of environment»

	Object
	Nonpathogenic

for man microorganisms (names)
	Pathogenic 

for man microorganisms (names)
	Sanitary indicator microorganisms (names)

	Water
	
	
	

	Soil
	
	
	

	Air
	
	
	

	Food
	
	
	

	Med. instruments
	
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Bacteriological examination of air in hospital.

Laboratory work #2. Bacteriological examination of water wth total coliform test.

LESSON 10. ASEPSIS, STERILIZATION AND DISINFECTION. 

Home work

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p. 29-42.
The questions for study:

1. Environment factors affecting microorganisms, results of their action.

2. Conditions defining result of factor action.

3. Definitions of asepsis, antiseptics, sterilization and disinfection.

5. Methods of sterilization. Sterilization control.

6. Chemical agents using as antiseptics and disinfectants.

2) Before class draw this table in their workbook and fill in all fields: 

Classification of disinfectants based on spectrum of activity
	
	Spectrum of activity

	
	High level
	Intermediate level
	Low level

	Vegetative cells
	
	
	

	Mycobacteria
	
	
	

	Spores
	
	
	

	Fungi
	
	
	

	Viruses
	
	
	

	Examples
	Ethylene Oxide, Gluteraldehyde, Formaldehyde
	Phenolics

Halogens
	Quaternary ammonium compounds

Alcohols


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Action of UV rays on nonsporeforming bacteria.

Laboratory work #2. Sterilization methods.

LESSON 11. ANTIBIOTICS. CHEMOTHERAPY. 

Home work

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p. 622-635.
The questions for study:

1. Antibiotics. Classifications of antibiotics by chemical structure, origin, result of action, mechanism of action and antimicrobial spectrum. 

2. Complications of antibacterial therapy. 

3. Resistance of microorganisms to antibiotics and its mechanisms.

4. Antimicrobial sensitivity tests.

5. Chemotherapy. 

2) Before class draw this table in their workbook and fill in all fields: 

«Antibacterial medicines»

	Chemical group of medicines
	Antimicrobial spectrum (narrow/ broad)
	Result of action (static/cidal)
	Mechanism of action (cell target)
	Name of some drugs

	Sulphonamides
	
	
	
	

	Quinolones
	
	
	
	

	Imidazoles
	
	
	
	

	β-Lactam antibiotics
	
	
	
	

	Glycopeptides
	
	
	
	

	Aminoglycosides
	
	
	
	

	Tetracyclines
	
	
	
	

	Macrolides
	
	
	
	

	Chloramphenicol
	
	
	
	

	Polypeptides 
	
	
	
	

	Rifampin
	
	
	
	

	Polyenes
	
	
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Disc diffusion test for evaluation of bacterial sensitivity to antimicrobial medicines.

Laboratory work #2. Serial dilutions test for evaluation of bacterial sensitivity to antimicrobial medicines.

LESSON 12. INFECTIOUS PROCESS. ROLE OF MICROORGANISMS IN THIS PROCESS. 

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p. 80-91.
The questions for study:

1. Definitions of terms: infection, infectious process, соmmеnsаl, раthоgеn, opportunistic pathogen, pathogenicity, virulence, infectious disease.

2. Main factors of infectious process.

3. Sоurсеs of infесtiоn. Mechanisms of trаnsmission. 

4. Role of microorganism in infectious process. Differences between pathogenicity and virulence.

5. Determinants of virulence.

2) Before class in their workbook fill in the 1st column of the table with names of determinants of virulence: coagulase,  lecithinase, capsule, hemolysin, hyaluronidase, lysozyme, catalase, common pili. 
«Determinants of virulence»

	Name of determinant
	Purpose of determinant

	1.
	specific attachment to surface rесерtоrs on the epithelial cells

	2.
	enzyme that break down peptidoglycan of Gram-positive bacteria and provides affecting of normal microbial flora 

	3.
	breaks down hyaluronic acid and helps in spread of infection e.g. streptococcus

	4.
	causes deposition of fibrin around thе bacteria and thus рrеvеnts phagocytosis e.g. staphylococcus

	5.
	breaks down phospholipids of cell membrane of host



	6.
	рrеvеnts phagocytosis

	7.
	breaks down Н2О2, and enables thе bacteria to survive inside phagocytes 

	8. 
	exotoxin disrupting membrane of erythrocytes and breaking down haemoglobin


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

II) Laboratory work #1. Determinants of virulence.

LESSON 13. INFECTIOUS PROCESS. ROLE OF MACROORGANISMS IN THIS PROCESS.

EXPERIMENTAL INFECTION.

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p. 80-91.
The questions for study:

1. Role of microorganism in the infectious process (the concept of susceptibility, infection sensitivity)

2. The causes and conditions which influence susceptibility and infectious sensitivity of the host.

3. The role of the environment as a driving force of the infectious process. 

4. The role of social factors in the occurrence and development of infectious process.

5. The infectious stages of the disease.

6. The way the spread of germs and toxins in the body.

7. Form of infectious process.

8. Experimental infection and its importance in scientific research and practical medicine. Biological method of diagnosis (experimental infection).

2) Before class draw this table in their workbook and fill in all fields: 

 “Form of infectious process”

	Form of infectious process
	Description
	Schematic representation
	Example from clinical practice

	Acute infection
	
	
	

	Chronic infection
	
	
	

	Superinfection
	
	
	

	Reinfection
	
	
	

	Secondary infection
	
	
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Experimental infection in lab animal.

LESSON 14. PRINCIPLES AND METHODS OF DIAGNOSIS, TREATMENT AND PREVENTION OF INFECTIOUS DISEASES. 

Home work.

1) Reading and learning of “Textbook of Microbiology” by Prof. C.P. Baveja p. 9-23, 42-61, 635-639.
The questions for study:

1. Methods of microbiological diagnostics of infectious diseases.

2. Methods of laboratory diagnostics of viral infections.
3. Peculiarities of microbiological diagnostics at quarantine infections.
4. Express diagnostics.
5. Intraspecific identification of bacteria (epidemiological marking.).
6. The main groups of drugs used for specific diagnosis of infectious diseases.
7. The main groups of drugs used for specific prophylaxis and therapy of infectious diseases.
2) Before class draw this table in their workbook and fill in all fields: 

	Method of study
	Diagnostic value

	Microscopy
	

	Bacteriological
	

	Immunological
	

	Genotypic
	


I) Entry test.

Write answer the questions of the entry test in the separate piece of paper and give it to your teacher.

II) Theoretical part. 

Answer the questions of teacher and demonstrate your knowledge of the theme.

III) Laboratory work #1. Diagnostic and therapeutic bacteriophages.

Laboratory work 2. Use of microscopical method for diagnostics of Neisseria infections.

LESSON 15. MODUL 2. ECOLOGY OF MICROORGANISMS.  INFECTIOUS PROCESS.

I) Tests for module. Write answer the questions of the module test in the separate piece of paper and give it to your teacher.

II) Reply to the ticket on module. Take a ticket, prepare an answer and answer orally.

III) Demonstration of practical skills. 
The questions for preparing to module test.

1. Microorganisms of environment (water, soil, air) including human pathogens.

2. Methods of sanitary microbiology. Common microbial number and sanitary indicator microorganisms: definitions.

3. Sanitary indicator microorganisms, detected in different objects of environment (water, soil, air, food, medical instruments).

4. Bacteriological examination of water.

5. Bacteriological examination of air.

6. Environment factors affecting microorganisms, results of their action.

7. Conditions defining result of factor action.

8. Definitions of asepsis, antiseptics, sterilization and disinfection.

9. Methods of sterilization. Sterilization control.

10. Chemical agents using as antiseptics and disinfectants.

11. Antibiotics. Classifications of antibiotics by chemical structure, origin, result of action, mechanism of action and antimicrobial spectrum. 

12. Complications of antibacterial therapy. 

13. Resistance of microorganisms to antibiotics and its mechanisms.

14. Antimicrobial sensitivity tests.

15. Chemotherapy. 

16. Definitions of terms: infection, infectious process, соmmеnsаl, раthоgеn, opportunistic pathogen, pathogenicity, virulence, infectious disease.

17. Main factors of infectious process. Types of infection. 

18. Sоurсеs of infесtiоn. Mechanisms of trаnsmission. 

19. Role of microorganism in infectious process. Differences between pathogenicity and virulence.

20. Determinants of virulence, their classification, evaluation and examples.

21. Role of microorganism in the infectious process (the concept of susceptibility, infection sensitivity)

22. The causes and conditions which influence susceptibility and infectious sensitivity of the host.

23. The role of the environment as a driving force of the infectious process. 

24. The role of social factors in the occurrence and development of infectious process.

25. The infectious stages of the disease.

26. The way the spread of germs and toxins in the body.

27. Form of infectious process.

28. Experimental infection and its importance in scientific research and practical medicine. Biological method of diagnosis (experimental infection).

29. Methods of microbiological diagnostics of infectious diseases.

30. Methods of laboratory diagnostics of viral infections.
31. Peculiarities of microbiological diagnostics at quarantine infections.
32. Express diagnostics.
33. Intraspecific identification of bacteria (epidemiological marking.).
34. The main groups of drugs used for specific diagnosis of infectious diseases.
35. The main groups of drugs used for specific prophylaxis and therapy of infectious diseases.
Practical skills. 

1. Bacteriological examination of air in hospital.

2. Bacteriological examination of water total coliform test.

3. Action of UV rays on nonsporeforming bacteria.

4. Sterilization methods. 

5. Disc diffusion test for evaluation of bacterial sensitivity to antimicrobial medicines.

6. Serial dilutions test for evaluation of bacterial sensitivity to antimicrobial medicines.

7. Methods of revealing bacterial virulence factors.  
