History of Microbiology Main stages of Microbiology development  


1. The birth of Microbiology. A. Van Leeuwenhoek.
2. Hippocrates and his contribution to development of Microbiology.
3. J. Fracastoro and his contribution to development of the science. 
4. Ibn Sina (Avicenna) and his contribution to development of the science. 
5. Pasteur period in the development of Microbiology. The value of the works of L. Pasteur and his scientific school in the development of Microbiology.
6. The contributions of R. Koch and his scientific school in the development of General and medical Microbiology. 
7. The controversy of P. Erlich and I. I. Mechnikov 
8. The discovery of causative agents of infectious human diseases. The history of  development of chemotherapy (P. Erlich, A. Fleming, Z. Waxman, etc.).
9. Virology. D. I. Ivanovsky - founder of Virology. The establishment of Virology as an independent science.
10. The discovery of viruses affecting animals, humans, bacteria (bacteriophages) and cause tumors in animals (oncogenic viruses).
11. The history of discovery of antibiotics.
12. Nobel laureates in Microbiology. 
13. Microbiology in XX - XXI century. 
14. The institutions in Europe engaged in Microbiology and Virology. 
15. The institutions of the New world, dealing with Microbiology and Virology.
16. Institutions of India dealing with the Microbiology and Virology.
17. Antibiotics Exporters, Suppliers & Manufacturers in India.
Morphology and ultrastructure of bacteria. Structure of bacterial cell.

Bacteria, their basic morphological shapes, sizes, location. 

1. Nucleoid of bacteria: functions and methods of its detection.
2. Cytoplasm. Ribosomes: the size, structure, functions. Cytoplasmic inclusions, their chemical nature; grain volutin, value, coloring techniques. The structure of the cytoplasmic membrane its role in vital activity of bacteria.
3. Cell wall structure in gram-positive and gram-negative bacteria, functions. The protoplasts, spheroplasts and L-form of bacteria, their properties. Capsule, conditions of formation, chemical nature, significance, methods of detection.
4. Flagella: types of location, ultrastructure, value, identification. Pili (fimbria), unit, structure, value. 
5. Spores (endospores), their location, structure, resistance of spores to environmental factors, conditions of formation, purpose, methods of detection of spores.

Morphology and ultrastructure of major groups of prokaryotes and microscopic fungi

1. Actinomycetes. Taxonomic position. The peculiar morphology of a pure culture Druse in the tissues, structure. Studing methods with light microscope. Role in infectious human pathology. 

2. Spirochetes. Taxonomic position. The biological properties. Ultrastructure (cytoplasmic cylinder, endoflagella, cell wall).

3. Morphological differences between spirochetes of the genera Borrelia, Treponema, Leptospira. Methods of studying of spirochetes in the live state. Staining techniques of spirochetes. 

4. Role of spirochetes of the genera Borrelia, Treponema in infectious human pathology. 

5. Rickettsia spp. Taxonomic position. The biological properties. The morphological types of Rickettsia. Staining techniques (methods of Zdrodowskiy, Romanovsky-Gimsa). Obligate intracellular parasitism. Methods of cultivation.

6. The role of Rickettsia in the infectious pathology of man. 

7. Chlamydia. Taxonomic position. Ultrastructure of elementary and reticular bodies. Methods of studying.

8. The role of chlamydia in infectious human pathology. 

9. Mycoplasma. Taxonomic position. Features of morphology (polymorphism), biological properties. Studing methods.

10. The role of mycoplasmas in infectious human pathology 

11. Microscopic fungi. Morphology. The main differences in organization of the cells of eukaryotes and prokaryotes.

12. Morphological features of fungi of the genera Mucor, Penicillium, Aspergillus
13. Morphological features of yeasts of the genus Candida. 

14. Role of microscopic fungi in infectious human pathology.

Physiology of microorganisms. Chemical composition. 
Environmental factors that affect microbial cells
1. The chemical composition of bacterial cells. The role of water, mineral salts, proteins, nucleic acids, lipids, carbohydrates in the vital activity of bacteria. 

2. The concept of metabolism. The subdivision of microbes by the type of food, the source of energy, carbon and electron donor. Ways of transport of dissolved nutrients in a bacterial cell. Constructive metabolism. Phases of microbial population development in liquid nutrient medium under standard conditions.

3. Principles of cultivation of microorganisms. Substances and conditions necessary for the growth and reproduction of the microbial population: the optimum composition of nutrients, temperature, concentration of hydrogen ions (pH), redox potential, absolute sterility. Growth factors, their chemical nature.

4. The cultivation of obligate anaerobes. Methods of creation of anoxic conditions. Modern equipment for the cultivation of obligate anaerobes. 

5. Features of cultivation of mycoplasmas and obligate intracellular parasites, such as Rickettsia and Chlamydia.

7. The enzymes of bacteria, their classification by mechanism of action, the nature of the substrates and the synthesis conditions. 

8. Methods of differentiation of bacteria according to their biochemical activity. Differential diagnostic test systems: API 20, Entero-test, etc.

9. Energetic metabolism of microorganisms. The main types of biological oxidation of substrate.

10. Fermentation. Types of fermentation: alcoholic, lactic acid, muravlensky, butyric acid, propionic acid.

11. Features of organization of the respiratory chain of aerobic, facultative anaerobes and obligate anaerobes.

Bacteriophages

1. The history of discovery of  bacteriophages. 

2. The nature and properties of phages. Features of chemical composition. Basic morphological groups of phages.

3. Method of evaluation of bacteriophage titer on Grazia. 

4. The practical application of bacteriophages for diagnosties as epidemiological markers. Definition of phagotype.

 5. The use of bacteriophages in the prevention and therapy of infectious diseases. 
Genetics of bacteria

1. Bacterial chromosome, structure, size, functions. 
2. Extrachromosomal factors of heredity. Plasmids, their nature and properties. Types of plasmids, their role in determination of pathogenic propeties and drug resistance of bacteria. 
3. Extrachromosomal factors of heredity. The transposons. Temperate and defective phages, their nature, functions, importance for bacterial cells.
4. The bases of genetic engineering. The goals and objectives. Stages of genetic engineering technologies: method of production of recombinant DNA.
5. Restrictase, ligase, polymerase and their use to create vectors (plasmids, DNA of phages, viruses, cosmid). The introduction of recombinant DNA into the cell; expression and secretion. 
6. The products obtained by genetic engineering methods (vaccines, antigens, diagnostics, hormones, interferons, immunomodulators, etc.), their practical use.
7. Molecular-genetic research methods. Molecular hybridization method (molecular probes).
8. Polymerase chain reaction (PCR). Mechanism, stages, practical application.

Microecology of the human body

1. The microflora of the human body. Microflora of separate ecological niches: skin, oral cavity, pharynx, respiratory tract, vagina, gastrointestinal tract.
2. Microflora of the large intestine as a major reservoir of microbial flora of macroorganism, composition, and short description. 
3. Role of normal microflora for the human body: detoxification, immune, metabolic, regulatory, anti-infective. Role as source of endogenous infections. 
4. Dynamics of formation of intestinal microflora in newborns and infants. 
5. The influence of some factors (the mechanism of delivery (natural or caesarean), the composition of the microflora of patrimonial ways of mother, breast or artificial feeding) on the dynamics of colonization of the organism and the composition of the microflora of the child of first year. 
7. Gnotobiology as a science. Definition. Application gnotobiological methods in Microbiology for the selection of individual schemes of antimicrobial therapy. Gnotobiological technology in the clinic.

The doctrine of infection

1. The main factors of pathogenicity, adhesion and colonisation, invasion, toxic products. 
2. Exotoxins @ endotoxins, their differences.

3. The endotoxins of bacteria, chemical composition and properties. 
4. Genetic bases of pathogenicity of bacteria. Methods of attenuation of bacterial virulence. The practical application of obtained attenuated strains of bacteria.
