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Explanatory Note
The program of studying the discipline "Microbiology, virology and immunology" is compiled in accordance with the draft higher education standard of Ukraine for the second (master) level of higher education in the field of knowledge 22 "Health" specialty 221 "Dentistry".
Microbiology, virology and immunology, as an educational discipline is based on the knowledge obtained in the study of general biology, complex of chemical sciences, biophysics, disciplines of morphological and physiological cycle. Microbiology, in its turn, is the basis for studying general pathology, hygiene, epidemiology, subjects of surgical and therapeutic cycle. Medical microbiology, virology and immunology is a science about origin, evolution and properties of pathogenic for human microorganisms of human body normal microbiota, patterns of microorganism with macroorganism interaction, immune system and mechanisms of antimicrobial immunity, methods of diagnosis, principles of treatment and specific prevention of infectious diseases.

Discipline program is structured into 2 modules, which include blocks of thematic modules.

Module 1. Morphology and physiology of microorganisms. Infection and immunity. Ecology of microorganisms. Antibiotics
1. Microbiology as a science. Immunology. General characteristics of the main groups of microorganisms.
2. Morphology and structure of prokaryotes and parasitic unicellular eukaryotes. Biofilms.
3. Physiology of bacteria.
4. Genetics of microorganisms. Epigenetics.
5. Principles of chemotherapy.
6. Infection. Virulence factors. Toxins.
7. Human microbiome. Oral microbiota.
8. Sanitary microbiology.
9. Methods of modern clinical and laboratory diagnostics.
10. Immune system of the organism. Antigens Antibodies Humoral and cellular immunity. Mechanisms of the immune response.
11. Reactions of immunity. Immunopathology.

Module 2. General and special bacteriology, virology, mycology and protozoology.

12. Pathogenic prokaryotes and eukaryotes. General characteristics. Pathogenic cocci.
13. Enterobacteria and typical intestinal infections.
14. Especially dangerous infections.
15. Anaerobic infections. Aerobic conditionally pathogenic spore-forming bacteria.
16. Clinical microbiology of dental diseases. Infectious-inflammatory diseases of the mucous membranes of the mouth. Oral microbial in norm and pathology.
17. Actinomycosis. Mycosis. Rickettsiosis Chlamydia. Mycoplasmosis.
18. Vaccination. Pharmabiotics and immunobiotics. 
19. General virology. DNA viruses.
20. RNA viruses.
21. Slow viral infections. Hepatitis. Oncogenic viruses.
22. P.4 medicine: the concept of personalized medicine, early biomarkers and patient stratification principles.
23. Pathogenic protozoa.

The types of students activities according to the curriculum are:
a) lectures, b) practical classes, c) self-education work (SEW).
Practical knowledge includes:
1. Student`s research of morphological, tinctorial, cultural, fermentative, antigenic and other properties of microorganisms.
2. Mastering the techniques of microscopy, preparation of stained smears and intravital study of the microorganisms, cultivation and sterilization, isolation of pure culture of bacteria, their identification, determination of sensitivity to antibiotics, making serological tests, determination of sensitivity to bacteriophages, pathogenicity to laboratory animals, methods of viral cultivation etc.
3. Determination of the role of the microorganisms in human pathology, discussion of the pathogenesis of the most common infectious diseases and study of modern methods of microbiological diagnosis, including microscopy of the material, bacteriological and virological methods, ELISA and radioimmunoassay analysis, immunoelectrophoresis, immunoblotting method, genetic methods, etc.
4. The study of the modern methods of development and application of antibiotics, diagnostic sera, specific therapeutic and prophylactic drugs.

The current educational activity of students is controlled by practical classes in accordance with specific goals. It is recommended to use the following means of diagnosing the level of student preparation: testing, writing or oral answer of control questions, solving situational tasks, conducting laboratory studies and interpreting and evaluating their results, control of the practical skills.
The final control of the mastering of discipline is carried out upon completion of the exam. Assessment of the student's progress in discipline is a rating and is displayed on a multi-point scale as an average arithmetic score and has a definition based on the ECTS system and the scale adopted in Ukraine.
2. Information volume of academic discipline
150 hours of study, 5 credits of ECTS are allocated for the study of the discipline.
Module 1: 60 hours, 2 ECTS credit.
Module 2: 90 hours, 3 ECTS credits.

	Structure of the discipline
	Quantity of hours
	Year of study
	Types of control

	
	Total
	Auditorium
	SEW
	
	

	
	
	lecture
	practices
	
	
	

	
	
	
	
	
	
	

	Microbiology, virology and immunology" 
(2 modules)
	5 credits
ECTS
150 hrs.
	40
	70
	40
	Second year
III-IV semesters
	Credit, 
EXAM

	on semesters

	Module 1
	2 credits
60 hrs.
	20
	30
	10
	III semesters
	Credit

	Module 2
	3
credits
90 hrs.
	20
	40
	30
	IV semesters
	EXAM



The subject of the study of the discipline is the normal microbiota of the human body and its physiological functions; properties of pathogenic representatives of microbes, their interaction with the human body; mechanisms of development of infectious diseases, methods of their diagnosis, specific prevention and treatment, including oral cavity diseases.
Interdisciplinary connections: the study of "Microbiology, virology, immunology" directly relies on the following disciplines: medical biology, medical and biological physics, general biology, botany, biological chemistry, bioorganic chemistry, physiology.




The purpose and tasks.
The purpose of teaching the discipline "Microbiology, virology, immunology" is the study of the properties of normal microbiota of the human body, the regularity of the interaction of the microorganism with the macroorganism, the immune system and the mechanisms of anti infectious immunity, pathogenic microorganisms, diagnostic methods, treatment principles and specific prevention of infectious diseases, incl. oral cavity.
The study of microbiology is necessary for understanding the role of microorganisms in the pathogenesis of dental diseases, the importance of microbiological methods in diagnosis; obtained knowledge is used to study the problems of treatment and prevention of dental and related diseases. 
The main tasks of studying the discipline "Microbiology, virology, immunology" are:
· To interpret the biological properties of pathogenic and non-pathogenic microorganisms, viruses and patterns of their interaction with macroorganism, with the human population and the environment.
· To define methods of microbiological and virological diagnostics, etiotropic therapy and specific prophylaxis of infectious diseases.
· Explain the structure of the immune system of the human body.
· To interpret the basic mechanisms of forming an immune response of the human body.
· Identify the main types of pathological response of the immune system and the association with the emergence of the most common human diseases.

Distribution of educational time for the forms of education and occupations according to the working curriculum.

THE CONTENT OF THE EDUCATIONAL PROGRAM

Module 1. Morphology and physiology of microorganisms. Infection and immunity. Ecology of microorganisms. Antibiotics

Thematic module 1. Microbiology as a science. Immunology. General characteristics of the main groups of microorganisms.

Theme 1. Medical microbiology and its tasks. Methods of microbiological research. Trends of modern microbiology development.

Definition of microbiology as a science. Branches of microbiology: Biotechnology. Medical microbiology and its sections. Objectives of medical microbiology in the study of biological properties of pathogenic and nonpathogenic microorganisms, patterns of interaction with Macroorganism, population of people and the environment, development and use of methods of microbiological diagnosis, etiotropic therapy and prevention of specific infectious diseases. Methods of microbiological research: microscopy, staining, cultivation, selection of pure cultures, immunological methods, experiments on animals, virological methods, biotechnology and genetic engineering.
Connection of medical microbiology with doctor’s practical activities. The principles of microbiological service establishment’s microbiological profile.
Microbes as the main object of study microbiology. Unicellular and cellular forms of microbes (prions, viroids, viruses, bacteria, fungi, protozoa). Fundamental features of the modern medical microbiology and tendencies of its development.

Theme 2. Stages of medical microbiology development.

Stages of development of microbiology. The first idea of contagiousness. The invention of the microscope and the discovery of microorganisms (A. Levenhook and others.). Discovering the first pathogens. Appearance and development of microbiology as a science (second half of 1 in. c.). Proceedings of Louis Pasteur, Robert Koch and their school. Their importance for medical microbiology. Discovering the main causative agents of infectious diseases of humans. Development of methods of cultivation and differentiation. S. M Vinogradsky.
Medical microbiology in the first half of the twentieth century. Further discovering of infectious diseases. The development of chemotherapy in microbiology and medicine (P. Ehrlich et al.). Discovering antibiotics (A. Fleming et al.).
Discovering viruses. Formation of virology as an independent science. D. Y. Ivanovskiy - the founder of virology. The value of scientific and technological progress in molecular biology, genetics and genetic engineering for further development of theoretical and applied medical microbiology, virology and immunology.
The birth of immunology as an independent science in the Pasteur period. Development of Pasteur principles of production of live vaccines. Discovering phagocytosis as a protective response. Creating a cellular theory of immunity (I. I Mechnikov). Discovering the humoral factors of immunity (P. Ehrlich, E. Behring and E. Roux et al.). Discovering allergy methods for toxoid, vaccines, therapeutic sera, serological methods for diagnosis of infectious diseases.
Progress Immunology in the second half of the twentieth century. Development of modern theories of immunity (F. Haurovits, F. Burnet, P. Tonegava et al.). The role of local scientists in the development of microbiology. Contribution of D. Samoylovycha, M. Terehovskoho, D. I. Ivanov, G. N. Habrychevskoho, D. L. Romanovskoho, F. Y. Chystovycha, L. S. Tsenkovskoho, G. M. Minchen, O. Mochutkovskoho, F. A. Lesch, Mechnikov, M. F, Gamal, D. K. Zabolotny, V. K.  Vysokovycha, M. Volkovich, V. Podvysotskogo, 3. W. Ermoliev, P. Zdrodovskoho, V. M. Zhdanov, A.A. Smorodyntseva, M. Chumakov, L. Zilbera, S.M. Minervina, S.S Dyachenko, V.S. Derkach, S.G. Mosinha, V. Smirnov in the development of medical microbiology, virology and immunology.

Thematic module 2. Morphology and structure of prokaryotes and parasitic unicellular eukaryotes. Biofilms.

Theme 3. The organization and structure of a bacteriological laboratory. Microscopic method of investigation. Simple methods of staining.

Equipment and organization of microbiology laboratory. Microscopic method for studying microorganisms. Special regimen in a bacteriological laboratory. Technique microscopy. Microscopic method for studying microorganisms. Preparations for microscopy, the technique of their manufacture.
Simple methods of staining in microbiology.

Theme 4. The morphology and structure of the bacterial cell. Gram’s, Ziehl-Neelsen’s staining.

Cocci, bacilli, vibrios, spirillae. Simple and sophisticated methods of coloring. Methods of Gram, mechanism, application of the method. The basic shape and size of bacteria. Morphologic features of gram-positive and gram-negative bacteria. Factors affecting the color of bacteria stained by Gram. 
Modern ideas about the evolution of the world of microbes. Fundamental differences in structure and function among prokaryotes (bacteria), eukaryotes (fungi, protozoa), viruses, viroids, prions. Archaebacteria and eubacteria. 
The history of ideas about the taxonomy of microorganisms. Phylogenetic (natural) systematic and its approach.
Artificial systematic. Taxonomy of D. Bergy.
Classification of prokaryotes, taxonomic group. Type and its determination in microbiology. Intra-species categories: subspecies, variants. Taxonomic significance of the gene 16 S ribosomal RNA.
The concept of population, culture, strain and clone in microorganisms. Binary nomenclature of bacteria. Classification of fungi and protozoa.
Structure of the bacterial cell. Flagella, cilia, capsule, cell wall, periplasm, cytoplasmic membrane, nucleoid, cytoplasm, ribosomes, mezosomy, plasmids, inclusion. Chemical composition and functional significance of different structures of prokaryotes. Polymorphism of bacteria. The form of bacteria that are at rest (spores). Spore formation. Properties of L-form bacteria. Methods for detection of prokaryotic structures, stained by Tsilem-Nielsen, Orzeszkowa, Neysseru, Burr-Hinsa, Yone and others. Mechanisms of interaction of dyes with structures of bacterial cells.

Theme 5. The morphology and structure of the rickettsia, chlamydia, mycoplasma.

Features of the ultrastructure and chemical composition of spirochetes, actinomycetes, rickettsia, chlamydia, mycoplasma.
Structure of fungi cell. The main forms of fungi: yeast, yeast fungi, filamentous fungi. Hyphae, mycelium. Dimorphism fungi. Features of the structure of cytoplasmic membrane and cell wall. Mechanisms of propagation of fungi: budding, formation of spores. Vegetative disputes endospory, sexual spores. Methods for studying the morphology of fungi.
Features of the structure of the simplest: pellicle, ectoplasm, cysts. Life cycles are the easiest, pathogenic to humans. Methods for studying morphology. Microscopic method for diagnosis of infectious diseases.

Theme 6. Biofilms.

General characteristics of biofilms. Basic principles of the structure of biofilms. Biofilms as a form of the existence of microorganisms. Structural components of the biofilm. Matrix. Polysaccharides of biofilms matrix. Proteins of biofilms matrix. Nucleic acids in the matrix of biofilm. Lipids of biofilms matrix. Water as a component of the biofilms matrix. Matrix and mechanical properties of biofilm. Basic stages of biofilm formation. Quorum Sensing System. Types of quorum sensing systems. Signal peptides.

Thematic module 3. Physiology of bacteria.

Theme 7. Bacterial nutrition and respiration. Nutrient media and conditions of microbial cultivation.

The chemical composition of the bacterial cell: water, chemical elements and minerals, nucleic acids, proteins, lipids, carbohydrates. Features of the chemical composition of bacteria compared to eukaryotic cells.
Features of the metabolism and energy in bacteria (the intensity of metabolism, a variety of types of metabolism, metabolic flexibility, abundant synthesis of metabolites and energy). Constructive and energy metabolism and their relationship.
Features of the metabolism and reproduction of chlamydia, spirochetes, actinomycetes.
Nutrition of bacteria. Sources of nitrogen, carbon, minerals and growth factors. Autotrophs and heterotrophs. Holofillic way of nutrition. Mechanisms of transport of nutrients in the bacterial cell: volatile (simple and facilitated diffusion), non volatile (active transport), and significance of periplasmic permease enzymes. Classification of bacteria according to type of nutrition.
Respiration of bacteria. Energy requirements of bacteria. Sources and routes of energy in photoautotrophy, chemoautotrophs.
Types of biological oxidation of the substrate and methods of energy in heterohemoorganotrophs: oxidative metabolism; decay - as a combination of anaerobic and aerobic decomposition of proteins, fermentative metabolism and its products, nitrate respiration. Aerobic, anaerobic, facultative anaerobes, microaerophiles, capnophilic bacteria.
Vegetative and rest forms of microbes. Simple division. Fragmentation. Phase propagation of microbes in liquid nutrient medium under stationary conditions. Continuous cultivation, its importance in biotechnology. Nutrient environment. Requirements for growth media. Types of growth media. Ways to create a dense nutrient media: agar-agar, gelatin, Minimize serum. Basic principles and methods of cultivation of bacteria.

Theme 8. Antisepsis and asepsis. Sterilization and disinfection of dental material.

Antisepsis and asepsis. Sterilization. Methods of sterilization, sterilization modes. Disinfection, fluid appointments and final disinfection. Preparations for disinfection.

Theme 9. Growth and reproduction of microorganisms. Isolation of pure culture of aerobic bacteria.

Growth and reproduction of microorganisms. Simple division. Fragmentation. Periodic culture. Phases of development of microorganisms in a liquid medium in periodic culture. 
Isolation of the pure culture of bacteria and its identification - is the basis of bacteriological methods of diagnosis. Determination of the conception: “colony”, “isolated colony”, “suspicious colony”. Scheme of isolation of pure cultures of aerobic bacteria.  Scheme of isolation of pure cultures of anaerobic bacteria. Characteristics of each stage.

Theme 10. Culture properties of bacteria.

Cultural properties of microorganisms - the type of nutrition, respiration, temperature optimum, the growth morphology on solid and liquid nutrient media. Morphology of colonies, growth morphology of MPA and MPB in vitro. Types of colonies. Pigment synthesis.
Enzymes of bacteria and their classification. Constitutive and inductive enzymes, genetic regulation. The specificity of the enzymes. Exo-and endo enzymes. Limiting habitat factors (temperature, concentration of hydrogen ions, osmotic pressure, oxygen pressure). The concept about mesophiles, thermophiles, psychrophiles. Halophilic, acidophilic bacteria.  
Methods for studying the enzymatic activity of bacteria and their use for identification of bacteria. Modern methods for rapid identification of bacteria by automated indicators of enzymatic activity.
The use of microbes and their enzymes in biotechnology to obtain amino acids, peptides, organic acids, vitamins, hormones, antibiotics, feed protein to food processing and industrial products, biological wastewater treatment, obtaining liquid and gaseous fuels.

Theme 11. Identification of pure cultures of microorganisms. Isolation of pure culture of anaerobic bacteria.

Type of microorganisms, definition. Properties of microorganisms, which determines their species affiliation. Method of determination of the type of microorganisms. Concepts of biovars, serovars, phagovars. Features of cultivation of rickettsia, chlamydia, spirochete.
The value of the bacteriological (cultural) method in the diagnosis of infectious diseases.
Features of cultivation of anaerobic microorganisms. Conditions and methods of cultivation of anaerobic bacteria (nutrient environments for obligate anaerobes, anaerobic boxes, etc.).

Theme 12. The evolution of microorganisms. Taxonomy, classification and nomenclature of microorganisms.

Modern ideas about the evolution of the world of microbes. Fundamental differences in structure and function among prokaryotes (bacteria), eukaryotes (fungi, protozoa), viruses, viroids, prions. Archaebacteria and eubacteria. 
The history of ideas about the taxonomy of microorganisms. Phylogenetic (natural) systematic and its approach.
Artificial systematic. Taxonomy of D. Bergy.
Classification of prokaryotes, taxonomic group. Type and its determination in microbiology. Intra-species categories: subspecies, variants. Taxonomic significance of the gene 16S ribosomal RNA.
The concept of population, culture, strain and clone in microorganisms. Binary nomenclature of bacteria. Classification of fungi and protozoa.



Thematic module 4. Genetics of microorganisms. Epigenetics.

Theme 13. Genetics of microorganisms.

Morphotypes and structure of bacteriophages. Chemical composition. Phages virulent and moderate. Stages productive type of interaction of bacteriophages with bacterial cells. Lysogeny and Phage conversion.
Practical use of bacteriophages in microbiology and medicine to identify bacteria, prevention and treatment of infectious diseases and to evaluate the microbial contamination of the environment.
Definition of genetics of microorganisms as a science. Its importance in the theory and practice of medicine.
The difference between prokaryotic genomes and eukaryotic cells. Evolution of the genome of microorganisms. The organization of genetic material of bacterial cells: bacterial chromosome, plasmids, migrating elements. Structure of the chromosomes. Genes. Principles of bacterial genome. System repair.
Plasmids of bacteria and their properties. Conjugative and nonconjugative, integrative and autonomous plasmids. Classification of plasmids for functional activity: F, R, So1, N1y, Ent and other plasmids.
Transposons, sequence-insertion. General characteristics and functions of migratory genetic elements.
The concept of gene, genotype and phenotype. Types of variation in bacteria. Modification variability, its mechanisms and manifestations in bacteria.
Genotypic variability. Mutations of bacteria and their variations. Mutagens and their classification. Types of mutations: deletion, translocation, inversion, duplication, insertion.
Genetic recombination and its types. Mechanisms of transmission of genetic information in bacteria and their importance to obtain bacterial strains with desired properties and for the preparation of genetic maps. Transformation, transduction and conjugation.
The role of mutants and recombinants. Match. Heterogeneity of populations of microorganisms, types and mechanisms of population variability. The concept of dissociation of bacteria, S-and R-form colonies. The value of volatility in the evolution of microorganisms.
Microbiological basis of genetic engineering and biotechnology. The use of enzymes (restriction digestion, ligase, polymerase, revertase) in genetic engineering. Vectors that are used to transfer genetic material. Features of gene expression in prokaryotes and eukaryotes cells. Practical use of results of genetic engineering research in medicine, biology and the national economy.
Genetic techniques in the diagnosis of infectious diseases and identification of bacteria: DNA sequencing, polymerase chain reaction, hybridization of nucleic acids determine the length of fragments of nucleic acids and others.

Theme 14. Epigenetics. 

Definition of epigenetics as a science. Its importance in the theory and practice of medicine. Waddington's scientific work. Modifications of chromatin and their mechanism of action. Regulatory role of histones and acetylation in transcription. Acetylation and deacetylation. Phosphorylation Methylation: methylation of lysines, demethylation of lysines, methylation of arginines. Deimination. Incubation / de-hybridization and sweating. Other epigenetic modifications: prions, RNAs and silencing of genes, directed RNA, mechanism of inactivation of X chromosomes, genomic imprinting as a partial case of epigenetic modifications. Epigenetic factors.


Thematic module 5. Principles of chemotherapy.

Theme 15. Antibiotics and chemotherapy. The main antimicrobial drugs in dental practice.

The history of ideas of antimicrobial therapy. Periods of chemotherapy. Proceedings of DL Romanovsky, P. Ehrlich, G. Domahka. Sulfonamide discovery. Basic principles of rational chemotherapy. The concept of chemotherapy drugs, chemotherapeutic index.
Microbial antagonism and its mechanisms. Microbes-Antagonists - producers of antibiotics. Teachings of I.I. Mechnikov about the physiological role of lactic bacteria for the intestine. History of discovery of the first antibiotics by A. Fleming, and S. Vaxman. Antibiotics, definitions, concepts, biological role in nature.
Classification of antibiotics in origin, chemical composition, the mechanism and spectrum of antimicrobial action. Natural, semisynthetic and synthetic antibiotics. The mechanism of action of antibiotics on the microbial cell. Antibiotics - inhibitors of peptidoglycan cell wall synthesis, protein synthesis, nucleic acids, as well as those that disrupt the function of cytoplasmic membrane of bacteria and fungi. Bactericidal and bacteriostatic action of antibiotics. Measurement of antimicrobial activity of antibiotics. Methods for determining the sensitivity of bacteria to antibiotics. The concept of minimum inhibitory concentration. Test for sensitivity to antibiotics. 
Complications of antibiotic therapy. Dysbacteriosis. Resistance and sensitivity of bacteria to antibiotics. 
Natural and acquired resistance to antibiotics. Genetic and biochemical mechanisms of antibiotic resistance. The role of plasmids and transposons in the formation of drug resistance bacteria. Ways to prevent the formation of bacterial resistance to antibiotics. Principles of rational antibiotic therapy.
Value of discovery of antibiotics (twentieth century). Causal therapy for bacterial, spirochetosis, fungal, protozoan infections.

Thematic module 6. Infection. Virulence factors. Toxins

Theme 16. Infectious process, its forms, conditions of appearance and development.

Definition of the concept of "infection", "infectious process", "infectious disease". Development of ideas about the essence of the infectious process. Conditions of an infectious process. 
The role of microorganisms in the infectious process. Pathogenicity of microbes, definition. Pathogenicity as a consequence of the evolution of parasitism. Obligatory-pathogenic, conditionally pathogenic, non-pathogenic microorganisms.
Virulence, definition, unit of measurement. Factors of pathogenicity of bacteria: adhesins, invasions, enzymes of pathogenicity, structures and substances of bacteria that suppress phagocytosis. Microbial toxins, their classification. Protein toxins (exotoxins), properties, mechanism of action. Units for measuring the power of exotoxins. Endotoxins, chemical composition, properties, differences from protein toxins. Pathogenic properties of rickettsiae, chlamydia, mycoplasma, fungi and protozoa. Obligatory intracellular parasitism of viruses. Genetic control of pathogens of microorganisms. Heterogeneity of microbial populations on the basis of virulence.
Phases of the development of the infectious process. Critical doses of microorganisms that cause infectious disease. Ways of infecting pathogens in the body. Adherence of microorganisms, colonization, aggregation, formation of biofilms, invasion. The spread of microbes and their toxins in the body: bacteremia, toxinemia, sepsis and its consequences. Ways of infection of the tissues of the mouth.
Asymptomatic infection. The dynamics of the development of an infectious disease is periods of incubation, prodromal, growth, and ultimate.
Forms of infection: exogenous and endogenous; focal and generalized; mono infection and mixed; secondary infection, reinfection, superinfection, relapse; acute, chronic, persistent infection. Concepts of wound infection, respiratory, intestinal, venereal and skin infections; anthropogenic, zoonotic, anthropogenic and sapronous infections. Mechanisms of transmission of infections: fecal-oral, air-drop, sexual, alimentary, transmissive, contact-household, transplacental. Concept about the pathogenesis of infectious disease.
Biological method of research. Its application in the study of etiology, pathogenesis, immunogenesis, diagnosis, therapy and prevention of infectious diseases. Laboratory animals, pure genetic lines of animals.

Thematic module 7. Human microbiome. Oral microbiota.

Theme 17. Human microbiome. Oral microbiome.

Normal microbiota of the human body. Autochthonous and allochthonous microbiota of the human body. Microbiota of the skin, respiratory tract, digestive and urogenital systems, its anti-infectious, detoxifying, immunizational, and metabolic role. Methods of studying the role of normal human microbiota . Gnotobiology, the significance of genetic principles in the clinic. Factors that affect the quantitative and qualitative composition of the human body's microbiota. The concept of colonization resistance and its role in infectious pathology. Dysbiosis Methods of determination. Probiotics, prebiotics - drugs for the restoration of normal microbiota of the human body. The mechanism of action. Dynamics of normal microbiota in human ontogenesis. Pathogenic role of normal microbiota and mechanisms of their acquisition of pathogenic properties.
Effects of chemical and physical environmental factors on microorganisms. Influence of temperature, reaction of environment, drying, radiation, ultrasound, atmospheric and osmotic pressure, chemical substances of different classes. Mechanism of the damaging effect of these factors.

Thematic module 8. Sanitary microbiology.

Theme 18. Sanitary Microbiology. Sanitary microbiology of water, soil, air. Sanitary microbiology of dental institutions. 

Ecological systems of microorganisms. Free-living and parasitic microbes. Microbiota of soil, water and air - atmospheric and enclosed premises (medical institutions, dwellings, etc.).
Microbiological aspects of environmental protection. Protection of groups of microorganisms that take part in the circulation of substances and energy from the harmful effects of man-made factors. Biological and technogenic pollution of the environment and the role of microbes in biodegradation. Microbial degradation of national and household materials, medicines. Problems of protection of the biosphere from artificial mutants and "space" microbes.
Microbiological control of the sanitary condition of dental premises.

Thematic module 9. Methods of modern clinical and laboratory diagnostics.

Theme 19. Bioinformatics.

Bioinformatics as a science, its connection with mathematical and biological disciplines. Databases, their definitions and purposes. Mathematical modeling, processing of large data arrays. Artificial Intelligence Systems for Clinical and Laboratory Diagnostics.

Theme 20. Omics disciplines

The concept of omics disciplines. Metabolomics. Nutriomics Proteomic Regulation of molecular processes in the human body. Application of omics technologies in clinical and laboratory diagnostics.

Thematic module 10. Immune system of the organism. Antigens Antibodies Humoral and cellular immunity. Mechanisms of the immune response

Theme 21. The main stages of immunology development.

Stages of development of immunology. E. Genner – smallpox vaccine. Pasteur - the doctrine of attenuation of microorganisms. Getting anti antrax and anti-rabic vaccines.
The development of the doctrine of cellular (II Mechnikov) and humoral (P. Ehrlich) immunity.
Current areas of immunology:
The role of national and foreign scientists in the development of immunology. Nobel laureates in the field of immunology. The main topics of modern immunology: infectious and noninfectious, clinical, transplantation, environmental, immunogenetics, immunopathology, allergology, immunohematology et al. The role of immunology in medicine and biology, its relationship with other sciences. Immunological methods of research.

Theme 22. Immunity. Nonspecific host defense factors of the oral cavity.

Immunity as a way of protecting the body from substances that have signs of genetic alienation and implemented by a specialized immune system.
The formation of the immune system of the organism.
Factors of non-specific organism protection from microorganisms. Non-specific factors for protecting the mouth.
Barrier and antimicrobial properties of the skin, mucous membrane. Normal microbiota. Reactivity of cells and tissues. Physico-chemical factors, the function of excretory organs and systems.
Phagocytosis The role of I. I. Mechnikov in the development of the doctrine of phagocytosis. Classification of phagocytic cells. Basic stages of phagocytosis. Biochemical mechanisms of bacterial damage by phagocytes. Completed and incomplete phagocytosis. Methods of study of phagocytic activity: phagocytic index, phagocytic activity, phagocytic index. The value of phagocytosis in the implementation of natural immunity and the development of the immune response.
Killing system of the human body: natural killers, large granular lymphocytes (KHL), K-cells, LAC-cells, their role in immunological surveillance of genetically (pathologically) modified human body cells.
Macrophages (migrating and tissue), granulocytes - neutrophils, eosinophils, basophils (migrating and tissue).
Humorous factors of nonspecific protection: complement system, lysines, interferons, leukins, antiviral inhibitors, lysozyme, platinum, propedin, fibronectin, cytokines and others.
The main components of the complement system. The role of complement in chemotaxis, opsonization and lysis of microbes, the development of allergic and immunopathological processes. Methods of qualitative and quantitative determination of complement. Classical and alternative ways of activating the complement.
Interferons Classification of interferons, inductors, mechanism of formation, biological functions of interferons (antiviral, antitumor, immunomodulatory, radioprotective). Recombinant interferons.


Theme 23. The organs of the immune system. Cellular and humoral immunity factors.

The structure of the immune system.
Central organs of the immune system: thymus, bone marrow. Peripheral organs of the immune system: spleen, lymph nodes and lymphoid clusters associated with the mucous membrane. Immunocompetent cells. T-lymphocytes, ontogenesis. Subpopulation of T-lymphocytes: Th0, Th1, Th2, their comparative characteristics. Surface markers and receptors of these cells: CD4 + - lymphocytes (helper cells), CD8 + - lymphocytes (cytotoxic, effector), their functions. B-lymphocytes, ontogenesis. Subpopulation of B-lymphocytes. Surface markers and receptors. Co-operation between immunocompetent cells in the process of forming an immune response. Concept about immunomodulators. Immunostimulants and immunosuppressants.

Theme 24. Characteristics of antigens.

Antigens are the inductors of the immune response.
Structure of antigens. Antigenic determinants (epitopes). Classification of antigens. Complete antigens and haptens. Types of antigenic specificity. Adjuvant Antigenic structure of microorganisms. Localization, chemical composition and specificity of antigens of bacteria, viruses, enzymes, toxins. The role of microbial antigens in the infectious process and the development of the immune response. Antigens of human histocompatibility. Antigens of erythrocytes of various blood groups, autoantigens, embryonic, tumor, and human transplantation antigens.

Theme 25. Immunoglobulins as a product of the humoral immune response.

Structure and function of antibodies (immunoglobulins).
Constant and variable regions of H- and L-polypeptide chains, domains. Structure of active centers of immunoglobulins. Heterogeneity of molecules. The concept of the valency of antibodies. Fc - (cellular) receptors. Mechanism of interaction of antibodies with antigens. Classes of immunoglobulins, their structure and properties. Antigenic structure of immunoglobulins: isotypic, alotypic, idiotic determinants. Antidiabetic antibodies. Pathological immunoglobulins. Genetics of immunoglobulins. Autoantibody The concept of polyclonal and monoclonal antibodies. Principles of monoclonal antibody production. 
Immunoglobulins of saliva and mucous membranes of the mouth.

Thematic module 11. Reactions of immune response. Immunopathology.

Theme 26. The reactions of the immune response. Principles of the application of antigens and antibodies as diagnostic products.

Forms and types of immune response. Humoral immune response and its stages: recognition, antigen processing, presentation of antigen to T helper and B-lymphocytes, proliferation and differentiation of B-lymphocytes. T- and B-dependent antigens, their effect on the immune system, the synthesis of antibodies by plasma cells. Immunological memory, memory cells. Primary and Secondary Immune Response. Interaction of cells of the immune system in the process of immune response. Participation of macrophages, T- and B-cells. Interleukins
Cellular immune response and its stages: recognition, antigen processing, antigen presentation of Tl1 lymphocytes, proliferation and differentiation of effector T cells (helper cells, suppressors, effects of hypersensitivity of the delayed type, memory cells). Cytokines and their role in the formation of cellular immune responses.
Characteristics of manifestations of immune response: antibody synthesis, hypersensitivity of immediate and delayed types, immunological memory, immunological tolerance.
Serological reactions, their variants, specificity, sensitivity, two-phase nature, reversibility. Mechanism of interaction of antigens and antibodies in serological reactions. The main components of serological reactions. Practical use of serological reactions: identification of antigen, diagnostic detection of antibodies. Use for serological identification of antigens.
Serologic identification - identification of antigens of microorganisms by its reactions with diagnostic serums (for the purpose of establishing the species and serovars of microorganisms). Major serological responses for identification and criteria for their registration. Use of serological reaction for indicating microorganisms' antigens for the purpose of express diagnosis of infectious diseases.
Serologic diagnostics as diagnostics of infectious diseases by detecting antibodies to the pathogen in the serum of the patient. Diagnostics, reception, use of them for serological diagnostics of infectious diseases (detection of antibodies in serum of a sick person). The concept of "antibody titre", "diagnostic titre", "diagnostic growth of antibody titer," "paired serum." The principle of differentiation based on the results of serological reactions of an existing infectious disease from the past. Criteria for serological diagnosis: detection of antibodies to the pathogen in the diagnostic titer, detection of the diagnostic growth of the antibody titer, detection of antibodies to the pathogen belonging to the IgM class.
Monoclonal antibodies, their use. Phenomena of detection and methods of registration of serological reactions. Reactions based on the agglutination phenomenon: direct and indirect agglutination, inhibition of indirect hemagglutination, reverse indirect hemagglutination reaction, Coombs reaction - antiglobulin test. Reactions based on the phenomenon of precipitation: ring prescription, flocculation, gel precipitation. Reactions of immune lysis (bacteriolysis, spirohetholysis, hemolysis). Reaction of complement binding. The reaction of immobilization of microorganisms. Neutralization reaction (toxins, viruses, rickettsiae). Reactions using labeled antigens and antibodies: immunofluorescence (direct and indirect), immune enzyme method (direct, indirect, solid-phase, competitive), radioimmunoassay (competitive, reverse, indirect). Immuno-electron microscopy.

Theme 27. Immune status of the human body and methods of its assessment. Allergy. Immunopathological processes in the oral cavity. Immunoprophylaxis and immunotherapy.

Allergy. The concept of allergy. Allergens Classification of allergic reactions by James and Coombs. Allergic reactions of humoral (immediate) type. Reagent type of GST. The mechanism of development. Clinical manifestations: anaphylactic shock, urticaria, Quincke's edema. Atopy: bronchial asthma. Cytotoxic type of GST. Mechanism of development, clinical detection. Ways of Prevention Immunocomplex type GNT. The mechanism of development. Clinical Detection. Diagnostic tests for the detection of humoral type allergies. Allergic reactions of the cellular (delayed) type - HUT. Mechanism of development, clinical forms of detection: infectious, contact allergy. Methods of detection of GUT, skin allergic tests. Clinical Detection. Immunodiagnostics. Manifestations of allergic reactions in the mouth.
Comprehensive assessment of the immune status of the organism in terms of nonspecific protection factors, the state of T- and B-systems. The role of assessing the immune status of an organism in the diagnosis of infectious diseases and pathology of the immune system of the organism.
Immunodeficiency states. Classification of immune deficiency states at birth and acquired, primary and secondary.
Autoimmune processes. Autoimmune diseases associated with violation of histochemical barriers for out-of-body organs, when cross-reactive antigens enter, with the disruption of immunological tolerance due to impairment of the immune system function of the body in lymphoproliferative diseases and defects of the immune system. Principles and prospects for the treatment of autoimmune diseases.




Module 1. Morphology and physiology of microorganisms. Infection and immunity. Ecology of microorganisms. Antibiotics

	No
	Theme
	Lecture
	Practical classes
	SEW
	Indivi-dual SEW

	Microbiology as a science. Immunology. General characteristics of the main groups of microorganisms.

	1
	Medical microbiology and its tasks. Methods of microbiological research. Trends of modern microbiology development.
	0,5
	1
	
	

	2 
	Stages of medical microbiology development.
	0,5
	
	1
	

	Morphology and structure of prokaryotes and parasitic unicellular eukaryotes. Biofilms.

	3
	The organization and structure of a bacteriological laboratory. Microscopic method of investigation. Simple methods of staining.
	0
	1
	1
	

	4
	The morphology and structure of the bacterial cell. Gram’s, Ziehl-Neelsen’s staining.
	0.5
	1
	
	

	5
	The morphology and structure of the rickettsia, chlamydia, mycoplasma.
	1
	1
	
	

	6
	Biofilms
	1
	1
	1
	

	Physiology of bacteria.

	7
	Bacterial nutrition and respiration. Nutrient media and conditions of microbial cultivation.
	0,5
	1
	
	

	8
	Antisepsis and asepsis. Sterilization and disinfection of dental material.
	1
	1
	
	

	9
	Growth and reproduction of microorganisms. Isolation of pure culture of aerobic bacteria. 
	1
	0,5
	
	

	10
	Culture properties of bacteria.
	0
	0,5
	
	

	11
	Identification of pure cultures of microorganisms. Isolation of pure culture of anaerobic bacteria.
	0.5
	1
	
	

	12
	The evolution of microorganisms. Taxonomy, classification and nomenclature of microorganisms.
	0
	1
	1
	

	Genetics of microorganisms. Epigenetics

	13
	Genetics of microorganisms.
	1
	1
	
	

	14
	Epigenetics
	1
	1
	
	

	Principles of chemotherapy.

	15
	Antibiotics and chemotherapy. The main antimicrobial drugs in dental practice.
	0
	1
	1
	

	Infection. Virulence factors. Toxins

	16
	Infectious process, its forms, conditions of appearance and development.
	2
	1
	1
	

	
	Control of theoretical knowledge 1
	
	2
	
	

	Human microbiome. Oral microbiota.

	17
	Human microbiome. Oral microbiome.
	2
	2
	
	

	Sanitary microbiology.

	18
	Sanitary Microbiology. Sanitary microbiology of water, soil, air. Sanitary microbiology of dental institutions
	2
	1
	1
	

	Methods of modern clinical and laboratory diagnostics.

	19
	Bioinformatics
	1
	1
	
	

	20
	Omics discipline
	1
	1
	
	

	Immune system of the organism. Antigens Antibodies Humoral and cellular immunity. Mechanisms of the immune response

	21
	The main stages of immunology development.
	1
	1
	1
	

	22
	Immunity. Nonspecific host defense factors of the oral cavity.
	0.5
	1
	
	

	23
	The organs of the immune system. Cellular and humoral immunity factors.
	0
	1
	
	

	24
	Characteristics of antigens.
	0.5
	1
	
	

	25
	Immunoglobulins as a product of the humoral immune response.
	0
	1
	
	

	Reactions of immune response. Immunopathology. 

	26
	The reactions of the immune response. Principles of the application of antigens and antibodies as diagnostic products.
	1
	1
	1
	

	27
	Immune status of the human body and methods of its assessment. Allergy. Immunopathological processes in the oral cavity. Immunoprophylaxis and immunotherapy.
	1
	1
	1
	

	
	Control of theoretical knowledge 2
	
	2
	
	

	
	TOTAL
	20
	30
	10
	



THEMATIC PLAN OF LECTURES

	N
	Module 1. Morphology and physiology of microorganisms. Infection and immunity. Ecology of microorganisms. Antibiotics
	Quantity of hours

	1.
	Medical microbiology, its tasks. The microscopic method of investigation. Morphology of bacteria. The main shape of bacteria. The basic groups of microorganisms. Simple methods of staining. Complex methods of staining. Gram’s, Ziehl-Neelsen’s.
	2

	2.
	Physiology of bacteria. Nutrition and respiration of microorganisms. Cultivation of bacteria. Sterilization and disinfection of dentistry instruments.
	2

	3.
	Bacteriological method of investigation. Isolation of pure cultures of aerobes from caries dens. Biofilms
	2

	4
	 Microbial genetics. Epigenetics
	2

	5
	Infectious process, its forms, conditions of appearance and development.
	2

	6
	Human microbiome. Oral microbiome.
	2

	7
	Sanitary Microbiology. Sanitary microbiology of water, soil, air. Sanitary microbiology of dental institutions
	2

	8
	Methods of modern clinical and laboratory diagnostics. Bioinformatics. Omics discipline
	2

	9
	Immunity. Non-specific resistance factors of the oral cavity. Mechanisms of specific immunity. Mechanisms of immune response. Characteristics of antigens. Immunoglobulins as a product of the humoral immune response.
	2

	10
	The reactions of the immune response. Principles of the application of antigens and antibodies as diagnostic products. Immune status of the human body and methods of its assessment. Allergy. Immunopathological processes in the oral cavity. Immunoprophylaxis and immunotherapy.
	2

	
	TOTAL
	20



THEMATIC PLAN OF PRACTICAL CLASSES

	N
	Thematic module 1. Morphology and physiology of microorganisms. Infection and immunity. Ecology of microorganisms. Antibiotics
	Quantity of hours

	1.
	Structure, equipment and safety precautions in microbiological laboratory. The basic groups of microorganisms. The microscopic method of investigation. The main shape of bacteria. Simple methods of staining.
	2

	2.
	Microscopic method of investigation. Complex methods of staining. Gram’s, Ziehl-Neelsen’s staining. An ultrastructure of bacterial cell.
	2

	3.
	Physiology of microorganisms. Nutrition and respiration of microorganisms. Cultivation of bacteria. Bacteriological method of investigation. Isolation of pure cultures of aerobes from caries dens (the first day of investigation). Sterilization and disinfection of dentistry instruments.
	2

	4
	Bacteriological method of investigation. Isolation of pure culture of aerobes from caries dens (the second day of investigation). Bacteriological method of investigation. Isolation of pure culture of aerobes from caries dens (the third day of investigation). Methods of cultivation and isolation of pure culture of anaerobes.
	2

	5
	Microbial genetics. Epigenetics.
	2

	6
	Antibiotics and chemical drugs. Requirements to antimicrobial drugs in dentistry practice.
	2

	7
	Infectious process, its forms, conditions of appearance and development.
	2

	8
	Control of theoretical knowledge 1
	2

	9
	Human microbiome. Oral microbiome.
	2

	10
	Bioinformatics. Omics discipline
	2

	11
	Immunity. Factors of nonspecific resistance of the organism. Nonspecific factors of oral cavity
	2

	12
	The organs of the immune system. Cellular and humoral immunity factors.
	2

	13
	Principles of serological identification of microorganisms and diagnosis of infectious diseases. Agglutination and precipitation tests, complement fixation tests. 
	2

	14
	Modern methods of rapid diagnosis of infectious diseases. (enzyme-linked immunosorbent assay, immunofluorescence test, polymerase chain reaction).
	2

	15
	Control of theoretical knowledge 2
	2

	
	Total
	30



Module 2. General and special bacteriology, virology, mycology and protozoology.

Thematic module 12. Pathogenic prokaryotes and eukaryotes. General characteristics. Pathogenic cocci.

Theme 1. Staphylococci. Streptococci

The place and value of microbiological diagnostics in the complex diagnostics of infectious diseases. Principle of microbiological diagnostics is direct or indirect determination of pathogens in organisms. 
Description of methods by the type of diagnostics and time of establishment of diagnosis, express diagnostics, early, late and retrospective view. Microscopic, bacteriological (cultural, biological, serological, allergic, methods of microbiological diagnostics, their advantages and failures, limitations, principles of use.  
Investigational material. Making a choice, taking of the material, transporting, registration.
General characteristics of suppurative (pyogenic) cocci. Morphological and biological properties of staphylococci. Classification. Criteria of pathogenicity. The diseases of staphylococcal etiology. Pathogenesis, principles of therapy. Laboratory diagnosis of staphylococcal infections. Morphological and biological properties of Streptococcus pyogenes. Classification (according to antigenic structure and haemolytic properties). The diseases of streptococcal etiology, pathogenesis, therapy, prophylaxis. Role of streptococci in etiology of scarlet fever and rheumatism. Laboratory diagnosis of streptococcal infections.Morphological and biological properties of Streptococcus pneumoniae. Classification. Pathogenesis of the disease. Laboratory diagnosis. Prophylaxis of staphylococcal and streptococcal infections.

Theme 2. Neisseria.

Neisseria. Biological properties. Classification. Development of pathogenesis. Meningococci. Biological properties, classification. Pathogenesis and microbiological diagnostics of diseases caused by meningococci. Gonococci. Biological properties. Pathogenicity for humans.

Thematic module 13. Enterobacteria and typical intestinal infections

Theme 3. Family Enterobacteriaceae. Enterobacteria as causative agents of oral cavity diseases.

The Enterobacteriaceae family characteristics. The characteristics of Escherichia, Salmonella, Shigella genera. The diagnostic differential media for cultivation of enterobacteria (Endo’s medium, Levin’s medium, Ploskirev’s medium, Hiss’ medium) - the principle composition and significance. Morphological and biological properties of Escherichia. An antigenic structure of E. coli. Pathogenicity. Pathogenic serogroups of intestinal rod: EPEC (enteropathogenic), EIEC (enteroinvasive), ETEC (enterotoxigenic), EHEC (enterohemolytic) – a causative agent of colienteritis, dysentery-like and cholera-like diseases. The role of E. coli as a representative of normal microflora and also in the aetiology of purulent- inflammatory diseases. Epidemiology and pathogenesis of escherichiosis. The principles of prophylaxis and therapy. The microbiological diagnosis of escherichiosis.

Theme 4. Salmonella.

The general characteristics of the Salmonella genus. The morphological and biological properties of the typhoid and paratyphoid salmonella. The antigenic structure of salmonellae. Kauffmann-White classification. The epidemiology and pathogenesis of typhoid and paratyphoid. The phases of enteric fever pathogenesis (digestive, invasion, bacteremia, excreto-allergic, outcome) and their characteristics. The principles of therapy and prophylaxis of intestinal typhoids. The microbiological diagnosis of intestinal typhoids:
    - bacteriological method (the isolation of haemoculture and coproculture);
    - the serological method (IHA test, Vidal’s test). Diagnostic antigens. The criteria of serological diagnosis of intestinal typhoids.
The morphological and biological properties of salmonella - the causative agents of gastroenterocolitis (salmonellosis). Biopathogenicity of salmonellae (pathogenicity for humans and for animals).
 The epidemiology and pathogenesis of food toxiconfections (poisoning) of salmonella etiology. The role of preliminary accumulation of salmonella in foodstuffs. Hospital salmonellosis. The principles of therapy and prophylaxis of salmonellosis. The laboratory diagnostics of salmonellosis, bacteriological, biological (biological test) and serological methods of diagnosis.

Theme 5. Shigella.

The general characteristics and international classification of Shigella. The morphological and biological properties of Shigella. The pathogenic properties of Shigella (adhesivity, invasiveness, toxicity - enterotoxin, cytotoxin, endotoxin). The epidemiology and pathogenesis of bacterial dysentery. The principles of prophylaxis and antibacterial therapy of dysentery.The microbiological diagnosis of dysentery (bacteriological method, serodiagnosis, rapid diagnosis - IFT).

Thematic module 14. Especially dangerous infections

Theme 6. Vibrios.

Morphological and biological properties of vibrios. Cholera and cholera-like vibrios. Halophilic vibrios.
 Classification of cholera vibrios: biotypes, serotypes, NAG-vibrios. Basic criteria of differentiation between Vibrio cholerae and Vibrio eltor. Toxin production in cholera vibrios. Endotoxin, exotoxin. Toxic action of cholerogen and its role in pathogenesis of cholera. Epidemiology and pathogenesis of cholera. Principles of prophylaxis and etiotropic therapy. Microbiological diagnosis of cholera: microscopic, bacteriological, serological and express-methods. 

Theme 7. Causative agents of zoonotic infections – plague and anthrax.

The characteristics of zoonotic infections. The morphological and biological properties of the brucellosis and tularaemia causative agents. Classification. The pathogenesis of brucellosis and tularaemia as zoonotic diseases. The clinical symptoms. The immunity and allergy during brucellosis and tularaemia. The microbiological diagnosis of brucellosis and tularaemia (the bacteriological, biological, serological and allergic methods of diagnostics). The principles of therapy and prophylaxis of brucellosis and tularaemia. The diagnostic, prophylactic and therapeutic preparations which are used during brucellosis and tularaemia. 
Zoonotic infections on which the international medico-sanitary rules (separately dangerous infections). Regimen of work with pathogens. The morphological and biological properties of the causative agents of plague and anthrax. The ecology of the pathogens of plague and anthrax. The plague as a natural focal infection.  D.K. Zabolotny’s works on the epidemiology of plague. The pathogenesis and the main clinical symptoms of plague and anthrax.
 Specific prophylaxis of plague and anthrax. Principles of therapy. The microbiological methods of diagnosis of plague and anthrax: microscopic, bacteriological, biological, allergic methods, express - indication of the causative agents.

Theme 8. Corynebacteria and Bordetella.

The morphological and biological properties of the pathogen of diphtheria. Biovars. The characteristics of its growth on nutrient media. The pathogenesis of diphtheria. The sources of infection, the paths of the transmission, entrance gates and the localization of the process in organisms. Diphtheria toxin and its action. The role of antitoxic immunity during diphtheria. Diphtheria anatoxin (toxoid), measuring units of the activity, obtaining, application. The methods of microbiological diagnosis of diphtheria: microscopic, bacteriological and serological methods. An identification of isolated pure culture of Corynebacterium diphtheriae by morphological, tinctorial, cultural, biochemical (cystinase, urease) and biological properties. The study of the toxigenicity of Corynebacterium diphtheriae.  A specific etiotropic therapy of diphtheria. Anti-diphtheria sera, its production, measuring units of the activity, and use. The specific prophylaxis of diphtheria. Vaccines used for the diphtheria prophylaxis.
The morphological and biological properties of Bordetella. The characteristics of its growth on nutrient media. The pathogenesis of diphtheria. The sources of infection, the paths of the transmission, entrance gates and the localization of the process in organisms. The methods of microbiological diagnosis of Bordetella: microscopic, bacteriological and serological methods.

Theme 9. Causative agents of tuberculosis and other mycobacteria.

The characteristics of mycobacteria, general properties, classification. The role in human pathology. The morphological and biological properties of tuberculosis mycobacteria. The epidemiology, pathogenesis and forms of human tuberculosis manifestation. The principles of therapy of tuberculosis. The immunity and allergy during tuberculosis. The specific prophylaxis of tuberculosis. The microbiological methods diagnostics of tuberculosis (microscopic, bacteriological, biological, allergic, serological). Peculiarities of the sampling and cultivation of tested material. Мycobacterium leprae. The morpho-biological properties, pathogenicity for human, clinical forms of leprosy. The microbiological methods of leprosy diagnosis (microscopic, аllergic, biological).

Thematic module 15. Anaerobic infections. Aerobic conditionally pathogenic spore-forming bacteria.

Theme 10. Pathogenic anaerobes (Bacillaceae family).

General characteristics of pathogenic clostridia. Etiology of a gaseous anaerobic infection as a polymicrobial disease. The characteristics of obligate causative agents and microbes-associates. Pathogenesis of a gaseous anaerobic infection. Principles of therapy and prophylaxis of a gaseous anaerobic infection. The characteristics of the causative agent of tetanus. Pathogenesis of tetanus as a toxico-infectious disease. Properties of the toxin. Principles of etiotropic and pathogenic therapy of tetanus. Specific prophylaxis of tetanus. The morphological and biological properties of the Clostridium botulinum. Production of the toxin. Serovars of C. botulinum. Pathogenesis of botulism as a food toxinfection. Methods of laboratory diagnosis of wound anaerobic infection. Меthods of microbiological diagnosis of botulism. Selection of tested material. Bacteriological diagnosis - isolation and identification of a pure culture. A biological test with a neutralization test. The rapid methods of botulism diagnosis.

Theme 11. Gram-negative non-fermenting and other bacteria.

Pseudomonas (the family Pseudomonadaceae). Classification. Ecology. Resistance. Pseudomonas aeruginosa. Biological properties. Pathogenicity factors. The role of inflammatory processes and hospital infection. Microbiological diagnostics. Treatment.
Other gram-negative non-fermenting bacteria: Burkholderia, Kingillas, Moraxels, Kingillas, Acinetobacter. Their importance in the development of pathological processes in the mouth.
Listeria. Classification. Biological properties. Pathogenicity for animals. Epidemiology. Pathogenesis of a disease in a person. Immunity. Microbiological diagnostics. Treatment and prevention of listeriosis.
Legionella (family Legionellaceae). Classification. Biological properties. Cultivating Legionella. Distribution of Legionella in the environment. Characteristics of legionella - pathogens of pneumonia. Epidemiology of legionellosis. Risk groups. Pathogenesis of the disease. Clinical forms. Immunity. Microbiological diagnostics. Methods of detecting legionnaires in the environment. Treatment, prevention of legionellosis.
The genus Pasteurella. Taxonomic position. Classification. Biological properties of the genus. Pasteurella multocida is an agent of diseases of birds, cattle and humans. Characteristic. Microbiological diagnostics. Antimicrobial drugs.
Genome of Haemophilus. Classification. Biological properties of hemophilia. Factors for growth of hemophilia. Haemophilus influenzae is a causative agent of acute and chronic respiratory diseases, bacterial meningitis, and the like. Characteristics of the pathogen. Antigenic structure. Sensitivity to antibiotics. Haemophilus ducreyi - the causative agent of venereal disease - soft chancre. Characteristics of the pathogen. Microbiological diagnostics of diseases caused by hemophilia. Antimicrobial drugs.

Thematic module 16. Clinical microbiology of dental diseases. Infectious-inflammatory diseases of the mucous membranes of the mouth. Oral microbial in norm and pathology

Theme 12. General characteristics of clinical microbiology. Opportunistic infections.

Definition. The significance of clinical microbiology in the work of the physician.
Objects of research. Pathogenic and conditionally pathogenic microorganisms. Pathogenicity. Heterogeneity and population variability.
Microbiocenosis of healthy and pathologically altered human biotops. Dysbacteriosis . Conditions of occurrence. Consequences of development. Classification by pathogen and localization. 
Definition. Conditions of occurrence, especially. Distribution of opportunistic infections. Exogenous opportunistic infections (legionella, pseudotuberculosis, listeriosis, seratosis). Endogenous opportunistic infections, the role of representatives of the resident microflora of the organism in their occurrence. Microbiological diagnostics. Criteria of etiological role of conditionally pathogenic microbes isolated from the pathological center.

Theme 13. Hospital infections.

Opportunistic infections. Etiological structure. Hospital strains of conventionally pathogenic microbes. Opportunistic infections associated with medical intervention. Features of immunity. Microbiological bases of prophylaxis and treatment of opportunistic infections. Substantiation of anti-epidemic measures.
Definition. Classification. Conditions conducive to their occurrence and widespread distribution in hospitals.
Microorganisms that are most commonly caused by an internal medicine. The most common pathology is early infections, purulent-inflammatory processes of the skin, respiratory organs, central nervous system, gastrointestinal tract, genitourinary system, eyes, ears, sepsis.
Etiology, pathogenesis, clinical forms of a hospital infection caused by obligate pathogenic microbes (nosocomial toxicospecific salmonellosis, hospital coli enteritis, hepatitis B, adenovirus conjunctivitis, local and generalized forms of herpetic and cytomegalovirus infection, chlamydial and mycoplasma urethritis, dermatomycosis, etc.). Conditions of diagnostics of intradermal infections. Criteria of etiological role of microorganisms isolated during bacteriological diagnostics of intra-hospital infections.

Theme 14. Clinical microbiology of an oral cavity. Periodontopathogenic microorganisms.

The role of microorganisms in the etiology and pathogenesis of dental diseases (pulpitis, periodontitis), periodontal disease, oral mucosa, hard and soft tissues (abscesses, cysts, etc.). Defeat of the mucous membrane of the mouth with various bacterial and viral infections. Fungal stomatitis. Methods of microbiological diagnostics of infectious pathology of the mouth.

Theme 15. Purulent-inflammatory diseases in dental practice.

The role of microorganisms in the etiology and pathogenesis of dental diseases (pulpitis, periodontitis), periodontal disease, oral mucosa, hard and soft tissues (abscesses, cysts, etc.). Defeat of the mucous membrane of the mouth with various bacterial and viral infections. Fungal stomatitis. Methods of microbiological diagnostics of infectious pathology of the mouth.

Theme 16. Pathogenic Spirochaetes and spirilla. Spirochaetes of the oral cavity.

General characteristics of the family (family Spirochaetaceae). Classification.
Treponema. Syphilis causative agent. Morphological, cultural properties. Pathogenesis and immunogenesis of syphilis. Microbiological diagnostics and specific therapy. Ways of infecting a person. The course of the disease in humans. Microbiological diagnostics. We are treating our company.
Borrelia. Pathogen epidemic swirling typhoid. Pathogenesis, immunity. Microbiological diagnostics. Specific prevention. Pathogenesis, diagnostics. Lyme disease, pathogen, diagnosis, prevention.
The genus Leptospira, the family Leptospiraceae. Classification. The causative agent of leptospirosis. Properties Pathogenicity for humans and animals. Pathogenesis of leptospirosis. Immunity. Microbiological diagnostics. Specific prevention.
Genus of Campylobacter. Classification. Campylobacter, a causative agent of purulent-inflammatory and acute intestinal diseases. Biological properties, microbiological diagnostics.
Heliocobacter spp. The discovery of Helicobacter pylori - a causative agent of human gastroduodenal diseases. Biological properties. Factors of colonization of the mucous membrane of the stomach. Urease activity. Pathogenesis of helicobacter infection. Methods of microbiological diagnostics: accelerated (urease and histological tests), bacteriological, chain polymerase reaction, serological diagnostics. Modern methods of treatment of helicobacter infection.

Theme 17. Nonclostridial anaerobes as causative agents of infectious diseases of teeth and an oral cavity.

Bacteroides. Prevotella. Porphyromonas. Ecology. Biological properties. Pathogenicity for a person. Immunity. Microbiological diagnostics. Antimicrobial drugs.
Fusobacterium. Propionibacterium.
Anaerobic cocci, properties. Peptococcus. Peptostreptococcus. Veillonella. The role of human pathology.

Thematic module 17. Actinomycosis. Mycosis. Rickettsiosis. Chlamydia. Mycoplasmosis

Theme 18. Pathogenic fungi and actinomycetes.

Pathogenic fungi. Classification. Biological properties. Resistance. Factors of pathogenicity, toxins. Sensitivity to antibiotics.
Dermatophytes - pathogens of dermatomycosis (epidermis, trichophytosis, microsporia). Properties. Pathogenicity for a person. Microbiological diagnostics.
Pathogens of deep mycoses: blastomycosis, histoplasmosis, cryptococcosis. Properties Pathogenicity for a person. Microbiological diagnostics.
Fungi of the genus Candida. Properties Pathogenicity for a person. Microbiological diagnostics. Antimicrobial drugs.
Pathogens of aspergillosis and penicilliosis. Properties Pathogenicity for a person.
Mycotoxicosis.
Pneumocystis carinii. Pneumocystis pneumonia in patients with AIDS.
Actinomycetes (the genus Actinomycetaceae). General description of the kind of actinomycetes. Pathogen actinomycosis. Ecology. Resistance. Properties Pathogenesis of the disease. Immunity. Microbiological diagnostics. Chemotherapeutic drugs. Immunotherapy. Prevention of actinomycosis.
Nocardia Classification. Ecology. Biological properties. Pathogenesis of nocardiosis. Microbiological diagnostics. Antimicrobial drugs.

Theme 19. Rickettsia. Chlamydia. Mycoplasma.

The general characteristics of rickettsia. Classification, morpho-biological properties, methods of culturing.
Rickettsiosis. Classification. The causative agents of main rickettsiosis. The source of infection, ways of transmission. The causative agent of the epidemic typhus fever. The causative agent of Q-fever. The pathogenesis of the diseases, prevention, the methods of laboratory diagnostics.
The general characteristics of mycoplasma. Culturing. Species of human pathogenic mycoplasmas (Mycoplasma pneumoniae, Ureaplasma urealyticum) and conditionally pathogenic (M. hominis, M. fermentans, M. arthritidis). Pathogenesis of the diseases. The laboratory diagnosis of mycoplasmosis. The general characteristics of chlamydia. Culturing. Human pathogenic species (Chlamydia psittaci, C. trachomatis, C. pneumoniae). Classification. Pathogenesis of chlamydial infections. Laboratory diagnostics of ornithosis, lymphogranuloma venereum (LGV), trachoma and other chlamydiosis. 

Thematic module 18. Vaccination. Pharmabiotics and immunobiotics.

Theme 20. Vaccination in the prevention of infectious diseases caused by bacteria. 

Development of the doctrine of immune prophylaxis. E. Jenner, L. Pasteur, E. Bering, G. Ramon et al. Active and passive immunoprophylaxis. Preparations for active immunoprophylaxis. Modern classification of vaccines: live, inactivated, chemical, anatoxins, subcomponent, genetically engineered, synthetic, DNA vaccines. Methods of manufacturing, assessment of efficiency and control. Associated vaccines. Adjuvant. Autovaccine, Vaccine Therapy.
Therapeutic and prophylactic immune serums, principles of their obtaining, control, classification, use.

Theme 21. Pharmabiotics and immunobiotics.

The concept of probiotics, prebiotics and synbiotics. Their general characteristics and applications. Differences from antibiotics.
The concept of pharmabiotics and immunobiotics. Their general characteristics and applications. Methods of development. The difference is from probiotics, prebiotics and synbiotics.

Thematic module 19. General virology. DNA viruses

Theme 22. Morphology and ultrastructure of viruses. Cultivation of viruses.

Definition of virology as science. General, medical and sanitary virology. The tasks of medical virology. Value of medical virology in activity of the doctor. Organization and activity of virology laboratories. Achievement of medical virology in the struggle with infectious diseases. Unresolved problems of medical virology. 
Kingdom of viruses. Definition of viruses as special forms of living organisms. Principles of the virus's structural organization. Virion and its components. Nucleocapsid, capsomers, supercapsid (peplos), peplomers. Simple and complex viruses, types of nucleocapsid symmetry. 
Chemical compounds of viruses: nucleic acids, fibers, lipids, carbohydrates. Their features and function. Enzymes of viruses, their role, classification. 
Reproduction of viruses during interaction with alive cells. The basic stages of interaction of viruses with cells during productive infection. Integrative and abortive types of viruses interaction. Persistence of viruses in cells. Interference of viruses, defective interfering particles. Virus-satellites. 
Methods of cultivation of viruses in chicken embryos and in laboratory animals.
Methods of virus cultivation in cells. Classification of cell cultures which are used in virology, their characteristics. Methods of indication of viral reproduction as cytopathogenic action, plaques formation under agar and bentonite covering and viral inclusions. Indication of viral reproduction by means of hemagglutination and hemadsorption tests. Methods of quantitative definition (titration) of viruses. Genetic methods of definition of viruses and their nucleic components.

Theme 23. Serological tests in virology.

Methods of laboratory diagnosis of viral infections.
Express diagnosis. Early diagnosis. Late diagnosis. 
Peculiarities of serological tests which are used in virology. Technique of serum-pairs. Peculiarities of viral diagnosticums. CFT, IHAT, ELISA and their application in virology. Tests which are used exclusively in virology – inhibition of hemagglutination and hemadsorption tests, neutralization of viral replication.

Theme 24. Genetics of viruses. Bacteriophages, applications.

Significance of viruses in the development of genetics. Genetic device of viruses. Differences in the genomes of RNA and DNA-containing viruses. Modifying variability of viruses: phenotypic mixing, polyploidy. Types of genotype variability of viruses.
Mutations of viruses, their classification. Mutations are spontaneous and induced, direct and inverse. Mutagens
Genetic relationships between viruses. Recombination, transduction. Genetic reactivation. Complementation.
Virulence of viruses as a genetic trait. Genetic markers of virulence.
Population variability of viruses. Heterogeneity of viral populations, its mechanisms and practical significance. Dissociation of viruses during reproduction in a cell. Biological properties of dissociates. Cloning genetic variants. The role of viruses in the exchange of genetic information in the biosphere.
Morphological types and structure of bacteriophages. Chemical composition. Virulent and moderate phages. Stages of productive type of interaction of bacteriophages with bacterial cells. Phage conversion.
Practical use of bacteriophages in microbiology and medicine in order to identify bacteria, prevent and treat infectious diseases, and to assess the microbial contamination of environmental objects.

Theme 25. Poxviruses, parvoviruses, papovaviruses, coronaviruses.

Family Poxviridae. Genus Orthopoxvirus. General characteristic and classification. Viruses of human smallpox, monkeypox, cowpox, vaccinia and ectromelia. Structure of virions. Antigens. Cultivation. Sensitivity to action of chemical and physical factors. Hemagglutination, its mechanism. Pathogenetic features of disease. Laboratory diagnostics. Endocellular inclusions (Guarnieri’s bodies). Specific preventive measures of smallpox. Global eradication of smallpox. Genus Parapoxvirus. Virus of molluscum contagiosum. Pathogenesis of infection. Laboratory diagnostics. Family Papovaviridae. General characteristic and classification. Morphology of viruses. Viruses of human papilloma and polyoma. Pathogenesis of diseases caused by these viruses. Oncogenicity. Laboratory diagnostics. Family Parvoviridae. General characteristic and classification. Structure of virions. Antigens. Cultivation. Sensitivity to physical and chemical factors. Virus В19, its value in human pathology. Adenoassociated viruses, their properties, use in gene engineering.

Theme 26. Herpesviruses.

Herpesviruses. General characteristic and classification. Structure of virions. Antigens. Cultivation. Sensitivity to physical and chemical factors.
Human pathogenic herpes viruses: α-herpes viruses, herpes simplex of 1-st and 2-nd types, α-herpes virus – varicella-zoster virus; β-herpes virus – cytomegalovirus (CMV); γ-herpes virus - Epstein-Barr virus (ЕВV), causative agent of infectious mononucleosis and human oncological diseases. Human herpes viruses of 6, 7, 8-th types. Biological properties. Role in human pathology. Mechanism of herpes viruses persistence. Laboratory diagnostics, specific preventive measures and treatment of herpetic infections.

Theme 27. Adenoviruses.

Adenoviruses. General characteristic and classification. Human adenoviruses. Structure of virions. Antigens, their localization and specificity. Cultivation. Sensitivity to physical and chemical factors. Hemagglutination activity. Pathogenesis of diseases. Persistence. Oncogenic serotypes of adenoviruses. Intestinal adenoviruses. Laboratory diagnostics of adenoviral infections. Specific preventive measures and treatment.

Theme 28. Retroviruses. HIV.

General characteristic. Classification. Representatives of subfamilies Oncovirinae, Lentivirinae. Human immunodeficiency virus (HIV). Morphology and chemical compounds of viruses. Features of the genome. Variability, its mechanisms. Types of HIV, their origin and evolution. Cultivation, stages of interaction with sensitive cells. Sensitivity to physical and chemical factors.
Pathogenesis of HIV-infections. Cells-targets in human organisms, characteristic of superficial receptors. Mechanism of development of immunodeficiency. AIDS-associated infection. Laboratory diagnostics. Polymerase chain reaction and western blot (immunoblot) test in diagnostics of HIV-infection. Treatment (etiotropic, immunomodulatory, immune replacing preparations). Prospects of specific preventive measures.





Thematic module 20. RNA viruses.

Theme 29. Orthomyxoviruses.

Orthomyxoviruses. General characteristic and classification. Human influenza viruses. Structure of virions. Features of the genome. Cultivation. Sensitivity to physical and chemical factors. The characteristics of antigens. Functional activity of hemagglutinin and neuraminidase. Classification of human influenza viruses. Types of antigenic variability, its mechanisms. Pathogenesis of influenza. Role of viral persistence in human and animal organisms in preservation of epidemic significant strains. Immunity. Laboratory diagnostics. Specific preventive measures and treatment.

Theme 30. Paramyxoviruses.

Paramyxoviruses. General characteristic and classification. Structure of virions. Antigens. Cultivation. Sensitivity to physical and chemical factors. 
Human parainfluenza viruses (1 - 5-th types). Mumps virus. Role in human pathology. Immunity. Specific preventive measures. 
Morbilliviruses. Biological properties of measles virus, pathogenesis of disease. Immunity and specific preventive measures.
Pneumoviruses. Human respiratory- syncytial virus. Biological properties. Pathogenesis of diseases. Immunity.
Persistence of paramyxoviruses and human pathology. Laboratory diagnostics of paramyxovirus infections.

Theme 31. Picornaviruses.

General characteristic and classification of family Picornaviridae. Genera. 
Genus of Enteroviruses. Classification: poliomyelitis, Coxsackie, ЕСНО viruses, enteroviruses of 68 - 72-nd types. Characteristics of virions. Antigens. Cultivation. Pathogenicity for animals. Sensitivity to physical and chemical factors. Value of genetic heterogeneity of enteroviruses populations in development of disease.
Role of enteroviruses in human pathology. Pathogenesis of poliomyelitis and other enteroviral infections. Immunity. Specific preventive measures and therapy. Problems of liquidation of poliomyelitis in the world. 
Laboratory diagnostics of enteroviral infections.
Features of hepatitis A virus (HAV). Approaches to specific preventive measures of HAV. Laboratory diagnostics of HAV. 
Rhinoviruses. General characteristic. Classification. Pathogenesis of rhinovirus infections. Laboratory diagnostics.
Aphthovirus. Foot-and-mouth disease virus. Biological properties. Classification. Pathogenesis of human infection. Laboratory diagnostics, specific preventive measures.
Cardioviruses. General characteristic. Role in human pathology.

Theme 32. Others RNA-viruses: aphthovirus. Rhabdoviruses.

Family Rhabdoviridae. General characteristic and classification. Genus Lyssavirus. Rabies virus. Structure of virions. Cultivation. Sensitivity to physical and chemical factors. Pathogenicity for humans and animals. Pathogenetic features of disease. Intracellular inclusions (Babes-Negri bodies). Laboratory diagnostics. Specific preventive measures. Census Vesiculovirus. Vesicular stomatitis virus, its role in human pathology, diagnostics.


Theme 33. Ecological group of arboviruses.

Family Rhabdoviridae. General characteristic and classification. Genus Lyssavirus. Rabies virus. Structure of virions. Cultivation. Sensitivity to physical and chemical factors. Pathogenicity for humans and animals. Pathogenetic features of disease. Intracellular inclusions (Babes-Negri bodies). Laboratory diagnostics. Specific preventive measures. Genus Vesiculovirus. Vesicular stomatitis virus, its role in human pathology, diagnostics. General characteristic. Classification. Antigens. Cultivation. Sensitivity to physical and chemical factors. The basic representatives of human pathogenic flaviviruses – viruses of tick borne encephalitis, yellow fever, dengue fever, Japanese encephalitis, Omsk hemorrhagic fever. Features of pathogenesis. Natural-focal peculiarities.
Tick borne encephalitis virus. Biological properties, ecological variants of viruses. Distribution in nature. Mechanism of viruses transfers to humans. Pathogenesis and immunogenesis of diseases. Contribution of our country scientists into investigation of flaviviral infections (L.O.Zilber, M.P. Chumakov, A.K.Shubladze, E.N.Levkovich and others).
Microbiological diagnostics of flaviviral infections. Specific preventive measures and treatment.
Other RNA-containing viruses. Rubella virus. Viruses of hemorrhagic fever with renal syndrome and syndrome of hantavirus pneumonia. Coronaviruses. SARS virus. Filoviruses. Marburg and Ebola viruses. Reoviruses. Human rotaviruses.

Thematic module 21. Slow viral infections. Hepatitis Oncogenic viruses

Theme 34. Prions.

Prions. Properties. Prionic diseases of animals (scrapie, a spongiform encephalopathy of cows) and human beings (Kuru, Creutzfeldt-Jakob disease, etc.). Physical and chemical properties. Mechanism of their replication in vivo. 
Pathogenesis of prion diseases. Methods of postmortem and lifetime diagnostics. 
Methods of laboratory diagnosis of viral infections.
Express diagnosis. Early diagnosis. Late diagnosis.

Theme 35. Causative agents of viral hepatitis.

Hepatitis virus A (HAV), its features. Approaches to specific preventive measures of a hepatitis A. Laboratory diagnostics of HAV. 
Hepatitis virus B (HBV). History of studying. Structure of virions. Antigens: НBsAg - superficial antigen of Dein particles. Internal antigens: НBc, НBe, their characteristic. Sensitivity to physical and chemical factors. Features of pathogenesis of disease. Persistence. Immunity. Microbiological diagnostics, methods of revealing and diagnostic value of hepatitis B markers (antigens, antibodies, nucleic acids). Specific preventive measures and treatment.
Others causative agents of viral hepatitis (C, D, Е, G), their taxonomic position, properties, role in human pathology, methods of laboratory diagnostics.

Theme 36. Oncogenic viruses. Slow viral diseases.

History of the development of ideas about the role of viruses in carcinogenesis. Signs of a transformed cell. Mechanisms of transforming action of oncogenic viruses. The concept of "oncogene". Theories of the origin of oncogenes. The Virus-Genetic Theory of Tumor Origins L. O. Zilbera.
Oncogenic RNA-containing viruses from the family of retroviruses are representatives of the subfamily Oncovirinae. Morphology, classification. The role in human carcinogenesis. Oncogenic viruses of other taxonomic groups (representatives of the families Adenoviridae, Poxviridae, Hepadnaviridae, etc.). General characteristics. Endogenous retroviruses.
Theme 37. Vaccination in the prevention of infectious diseases caused by viruses

Modern classification of vaccines for the prevention of infectious diseases caused by viruses.
Methods of manufacturing, assessment of efficiency and control. Vaccination calendar.

Thematic module 22. P4 medicine: the concept of personalized medicine, early biomarkers and patient stratification principles.

Theme 38. P4 medicine: preventive, personalized, predictive and patient-oriented medicine

Medicine at the present stage of development. The emergence of P4 medicine as one of the modern directions. The main components of P4 medicine. The concept of early biomarkers. Concept and basic principles of stratification of patients.

Thematic module 23. Pathogenic protozoa

Theme 39. Pathogenic protozoa.

Pathogenic protozoa. Classification. Ecology. Biological properties.
Plasmodium malariae. Development cycles. Pathogenesis of malaria, immunity. Microbiological diagnostics. Antimicrobial drugs. Prevention.
Toxoplasma, amoeba, lamblia, leishmania, trypanosomes, trichomonas, balantidium. Properties Role in pathology. Pathogenesis and microbiological diagnostics of diseases. Principles of treatment. Prevention. Free-living pathogenic amoebae. Role in pathology. The simplest company.

Module 2. General and special bacteriology, virology, mycology and protozoology.

	No
	Theme
	Lecture
	Practical classes
	SEW
	Indivi-dual SEW

	Pathogenic prokaryotes and eukaryotes. General characteristics. Pathogenic cocci.

	1
	Staphylococci. Streptococci
	1
	1
	1
	

	2
	Neisseria
	1
	1
	1
	

	Enterobacteria and typical intestinal infections

	3
	Family Enterobacteriaceae. Enterobacteria as causative agents of oral cavity diseases.
	0.5
	0.5
	1
	

	4
	Salmonella.
	0.5
	0,5
	1
	

	5
	Shigella.
	0,5
	0.5
	1
	

	Especially dangerous infections

	6
	Vibrios.
	0,5
	0,5
	1
	

	7
	Causative agents of zoonotic infections – plague and anthrax. 
	1
	1
	1
	

	8
	Corynebacteria and Bordetella.
	1
	1
	1
	

	9
	Causative agents of tuberculosis and other mycobacteria.
	1
	1
	1
	

	Anaerobic infections. Aerobic conditionally pathogenic spore-forming bacteria.
	

	10
	Pathogenic anaerobes (Bacillaceae family).
	1
	3
	1
	

	11
	Gram-negative non-fermenting and other bacteria.
	0
	
	1
	

	Clinical microbiology of dental diseases. Infectious-inflammatory diseases of the mucous membranes of the mouth. Oral microbial in norm and pathology.

	12
	General characteristics of clinical microbiology. Opportunistic infections.
	
	
	1
	

	13
	Hospital infections.
	
	
	1
	

	14
	Clinical microbiology of an oral cavity. Periodontopathogenic microorganisms. 
	
	0.5
	1
	

	15
	Purulent-inflammatory diseases in dental practice.
	
	0.5
	1
	

	16
	Pathogenic Spirochaetes and spirilla. Spirochaetes of oral cavity.
	0,5
	0,5
	1
	

	17
	Nonclostridial anaerobes as causative agents of infectious diseases of teeth and an oral cavity
	
	
	1
	

	Actinomycosis. Mycosis. Rickettsiosis Chlamydia. Mycoplasmosis

	18
	Pathogenic fungi and actinomycetes. 
	1,5
	2
	1
	

	19
	Rickettsia. Chlamydia. Mycoplasma
	
	2
	1
	

	Vaccination. Pharmabiotics and immunobiotics. 

	20
	Vaccination in the prevention of infectious diseases caused by bacteria
	1
	1
	1
	

	21
	Pharmabiotics and immunobiotics
	1
	1
	1
	

	General virology. DNA viruses

	22
	Morphology and ultrastructure of viruses. Cultivation of viruses.
	0
	0.5
	1
	

	23
	Serological tests in virology.
	0
	0.5
	1
	

	24
	Genetics of viruses. Bacteriophages, applications.
	0
	0.5
	1
	

	25
	Poxviruses, parvoviruses, papovaviruses, coronaviruses.
	0
	0.5
	1
	

	26
	Herpesviruses. 
	0,5
	0.5
	1
	

	27
	Adenoviruses.
	0,5
	1
	1
	

	28
	Retroviruses. HIV.
	0,5
	1
	1
	

	RNA viruses.

	29
	Orthomyxoviruses.
	0.5
	0
	1
	

	30
	Paramyxoviruses.
	0.5
	0,5
	1
	

	31
	Picornaviruses.
	0,5
	0,5
	0
	

	32
	Others RNA-viruses: aphthovirus. Rhabdoviruses.
	0
	0
	0
	

	33
	Ecological group of arboviruses.
	0.5
	0,5
	0
	

	Slow viral infections. Hepatitis Oncogenic viruses

	34
	Prions.
	0,5
	0.5
	0
	

	35
	Causative agents of viral hepatitis.
	1
	1
	0
	

	36
	Oncogenic viruses. Slow viral diseases.
	1
	1
	0
	

	37
	Vaccination in the prevention of infectious diseases caused by viruses
	1
	2
	0
	

	P4 medicine: the concept of personalized medicine, early biomarkers and patient stratification principles.

	38
	P4 medicine: preventive, personalized, predictive and patient-oriented medicine
	1
	2
	0
	

	Pathogenic protozoa.

	39
	Pathogenic protozoa. 
	
	2
	0
	

	
	Final module control and other controls
	
	8
	0
	

	
	TOTAL
	20
	40
	30
	



THEMATIC PLAN OF LECTURES 

	N
	Thematic module 2. General and special bacteriology, virology, mycology and protozoology
	Quantity of hours

	1
	Pathogenic prokaryotes and eukaryotes. General characteristics. Pathogenic cocci.
	2

	2
	Family Enterobacteriaceae. Enterobacteria as causative agents of oral cavity diseases. Salmonella. Shigella.
	2

	3
	Especially dangerous infections
	2

	4
	Corynebacteria and Bordetella. Causative agents of tuberculosis and other mycobacteria.
	2

	5
	Vaccination
	2

	6
	Pathogenic fungi and actinomycetes. Pathogenic Spirochaetes and spirilla. Spirochaetes of the oral cavity.
	2

	7
	RNA-viruses. General characteristics. Hepatitis. Retroviruses. General characteristics. HIV.
	2

	8
	DNA-viruses. General characteristics. Hepatitis B. Herpesviruses. Prions
	2

	9
	Retroviruses. HIV.
	2

	10
	P4 medicine. Pharmabiotics
	2

	
	TOTAL
	20



THEMATIC PLAN OF PRACTICAL CLASSES

	N
	Thematic module 2. General and special bacteriology, virology, mycology and protozoology
	Quantity of hours

	1.
	Staphylococci, streptococci, meningococci and gonococci. Microbiological diagnosis diseases caused by gram positive and gram negative cocci.
	2

	2.
	Escherichia and Salmonella. Microbiological diagnosis of colienteritits, typhoid fever, paratyphoid fever A and B, salmonellosis.
	2

	3
	Pyogenic inflammatory processes in dentistry practice (abcesses, thrombophlebitis, phlegmonous, osteomyelitis). Septic conditions, microbiological diagnosis and prevention. Clinical microbiology of oral cavity. Stomatitis, caries, pulpitis. Periodontopathogenic microorganisms. Microbiological investigation in dentistry.
	2

	4
	Especially dangerous infections.
	2

	5
	Corynebacteria. Microbiological diagnosis of diphtheria. Mycobacteria. Microbiological diagnosis of tuberculosis.
	2

	6
	.Control of theoretical knowledge 1
	2

	7.
	Causative agents of anaerobic infections. Microbiological diagnosis of anaerobic infections (tetanus, botulism, gas gangrene).
	2

	8
	Rickettsia. Spirochaetes. Microbiological diagnosis of syphilis, borreliosis and leptospirosis
	2

	9
	Chlamydia. Mycoplasma
	2

	10
	Pathogenic actinomycetes and fungi. Actinomycosis and mycoses of oral cavity. Microbiological diagnosis, medical preparations.
	2

	11
	Vaccination in the prevention of infectious diseases caused by bacteria. Pharmabiotics and immunobiotics.
	2

	12.
	.Control of theoretical knowledge 2
	2

	13
	DNA-viruses. General characteristics. Hepatitis B. Herpesviruses. Prions
	2

	14
	General characteristics of slow viral infections
	2

	15
	RNA-viruses. General characteristics. Hepatitis.  Retroviruses. General characteristics. HIV.
	2

	16
	Vaccination in the prevention of infectious diseases caused by viruses
	2

	17
	P4 medicine: the concept of personalized medicine, early biomarkers and patient stratification principles
	2

	18
	P4 medicine. Pharmabiotics
	2

	19
	Pathogenic protozoa.
	2

	20
	KROK-1
	2

	
	TOTAL
	40

	
	Total number of hours of practical classes in discipline
	70



THEMATIC PLAN

of the self-education work of students of dentistry faculty

	No
	Type of self-education works
	Quantities of hours
	Control

	1
	Pathogenic prokaryotes and eukaryotes. General characteristics. Pathogenic cocci
	2
	Final control


Exam

	2
	Enterobacteria and typical intestinal infections
	3
	

	3
	Especially dangerous infections.
	4
	

	4
	Anaerobic infections. Aerobic conditionally pathogenic spore-forming bacteria.
	2
	

	5
	Clinical microbiology of dental diseases. Infectious-inflammatory diseases of the mucous membranes of the mouth. Oral microbial in norm and pathology
	6
	

	6
	Actinomycosis. Mycosis. Rickettsiosis Chlamydia. Mycoplasmosis
	2
	

	7
	Vaccination. Pharmabiotics and immunobiotics.
	2
	

	8
	General virology. DNA viruses
	7
	

	9
	RNA viruses.
	2
	

	
	Module 1.
	30
	







Individual educational and research tasks are one of the forms of organization education at university, which aims at deepening, generalization and consolidation the knowledge acquired by students in the learning process, and applying this knowledge in practice. Individual tasks are performed by students independently under the guidance of teachers. The purpose of the individual educational and research task is independent study part of the program material, systematizing, deepening, synthesis and practical application of the students’ knowledge of the curriculum, and development of independent work skills. Executed individual task has a title page, the content of the individual task, theoretical and practical part, conclusion, list of references. Disclosure of the individual task should have a practical orientation, relationship with the specific object of activity in the field of medicine or dentistry. Designing of the work is carried out in accordance with regulatory (methodological) documents requirements.
In the chapter it is necessary to disclose forms of individual tasks performance organization with the discipline and their themes. Individual educational and research tasks are executed if it is planned by a working curriculum for the academic year.
Writing of abstracts by themes:
"Composition of normal microflora of the oral cavity";
"The role of microorganisms in the pathology of the oral cavity."
"The role of viruses in pathology of the oral cavity";
"Fungi and protozoa - pathogens of oral cavity diseases".
"Educational methods": relevance of classes subject, communication with related disciplines, practical skills, the current control of students preparation for classes using tests tasks of license examination "Step 1", the use of interactive methods "Brainstorm", "Method of competitive groups", "Case method" and other educational technologies used for transfer and assimilation of knowledge and skills.
The chapter "Control methods" must contain a statement of the content and assessment of students’ knowledge technologies, namely - the list of all the types of work that the student must perform during the current, final control, independent work, individual tasks and criteria for their evaluation.
Distribution of the points that students get

In the section should be indicated:
• Types of the control (current and final)
• Form of the final control according to the curriculum (test, exam)
• Evaluation criteria
Control measures include current and final semester control and certification of the graduates.
Current control is carried out during training sessions and aims at checking mastering educational material by students. Form of conducting current control during training sessions is determined by the working curriculum on the subject.
Evaluation of current educational activity. In evaluating the mastering of each topic for current educational activity the student gets marks by 4-point (traditional) scale taking into account approved evaluation criteria for appropriate discipline. Herewith all types of work, provided by the curriculum, are taken into account. The student must get the mark for each theme. Assessment forms of current educational activity should be standardized and include control of theoretical and practical training. Put by the traditional assessment scale marks are converted into points.
For subjects which form of the final control is the test:
The maximum number of points that a student can get for current educational activity while studying a subject is 200 points.
The minimum number of points that a student should get for current educational activity for admission to the subject is 120 points.
Calculating the number of points is based on received by the student marks by the traditional scale while studying a subject during the semester, by calculating the average arithmetic (AA), rounded to two decimal places. The resulting mark is converted into points for multipoint scale as follows:
𝑥 = AA × 200/5
For convenience, a table converting into 200-point scale is presented:

Conversion of the average mark for current activity in multipoint scale for the disciplines that ends with the test (differentiated test)

For subjects which form of the final control is the exam:
The maximum number of points that a student can get for current educational activity per semester for admission to the exam is 120 points.
The minimum number of points that a student should get for current educational activity per semester for admission to the exam is 72 points.
Calculating the number of points is based on received by the student marks by the traditional scale while studying a subject by calculating the average arithmetic (AA), rounded to two decimal places. The resulting mark is converted into points by multipoint scale as follows: 𝑥 = AA × 120/5. For convenience, a table converting into 200-point scale is presented:
Independent work of students is evaluated during the current control of the theme in the appropriate class. Mastering of themes which are submitted only to the independent work is controlled at the final control.

Final control is carried out to assess the results of study on a particular educational qualification level and on some of its completed stages by the national scale and scale ECTS. Final control includes semester control and students certification.
Semester control is carried out in the forms of semester exam or test (differentiated test) from a specific discipline in the volume of educational material, determined by the working program on the discipline and in terms determined by the working curriculum, individual curriculum of the student.
Semester (differentiated) test is a form of final control, which is to evaluate mastering the academic material on a certain discipline by the student solely on the basis of performance of all kinds of educational works provided by the working curriculum. Semester (differentiated) test is evaluated by the results of current control.
Semester exam is a form of final control of mastering by the student theoretical and practical material on a single discipline per semester, carried out as a control measure. Student is considered to be admitted to the semester exam on the discipline, if he has visited all provided by the curriculum on the discipline lecture classes, fulfilled all kinds of works, provided by the working curriculum on this discipline and in its study during the semester got not less than the minimum number of points (72 points).
Semester exam is conducted in writing during the examination session, as scheduled. The form of the exam must be standardized and include control of theoretical and practical training.
The maximum number of points that a student can get in the exam is 80.
The minimum number of points in the exam is at least 50.
Determination of the number of points that a student got from the discipline
Mark of the discipline, culminating in the exam is defined as the sum of points for current educational activity (at least 72) and points for the exam (at least 50).
Mark of the disciplines, which form of the final control is differentiated test is based on the results for current educational activity and is calculated in points, according to the table 1.
Mark of the disciplines, which form of the final control is test (differentiated test), is based on the results of current educational activity and is expressed by two-point scale "Passed" or "Not passed". To enroll a student must get for current educational activity at least 60% of the maximum amount of points in the discipline (120 points).
Points of the discipline irrespectively are converted regardless both in scale ECTS, and in a 4-point scale. Points of the ECTS scale into 4-point scale are not converted and vice versa.
Points of the students, who study in one specialty, including the number of points gained in the discipline, are ranked on a scale ECTS as follows:

Points ECTS                 Statistical index
А The best                        10 % of students
В Next                               25 % of students
С Next                               30 % of students
D Next                               25 % of students
E The last                          10 % of students

Points of the discipline for students who successfully completed the program are converted into traditional 4-point scale by absolute criteria that are presented in the table below:

	Points of the discipline                                   Mark by 4-point scale
From 170 till 200 points                                                                     5
From 140 till 169 points                                                                     4
From 139 points till minimum
quantity of points, that a student                                                        3
should get
Lower than minimal quantity of points,
that a student should get                                                                     2


Points ECTS are not converted in the traditional scale as the scale ECTS and four-point scale are independent.
Objectivity of students’ educational activities evaluation is tested by statistical methods (correlation coefficient between the points ECTS and national scale mark).

Methodical maintenance.
Content of practical skills to the exam

1. Microscopy of smear by immersion system, make conclusions about morphological properties of microorganisms under research.
2. Preparation of smears from dental plaque, stained by Gram’s method, make conclusions about pure culture of microorganisms, its morpho-tinctorial properties.
3. Inoculation of bacterial suspension on solid media for isolation of pure culture of microbes.
4. Characteristics of culture properties of bacterial growth on a solid media. Make conclusions about purity of the culture.
5. Using differential media for the study of biochemical properties of bacterial pure culture. Studying the result of bacterial biochemical activity.
6. Vaccine prevention. Choose 2-3 alive vaccines, name the principle of preparation.
7. Choose 2-3 killed vaccines, name the principle of preparation.
8. Antitoxic immunity. Drugs for active antitoxic immunity.
9. Drugs for passive antitoxic immunity.
10. Presumptive agglutination test (principle, performance, purpose, drugs for performance, signs of positive outcome).
11. Standard agglutination test (principle, performance, purposes, drugs for performance, signs of positive outcome).
12. Indirect haemagglutination test (principle, performance, purpose, drugs for performance, signs of positive outcome).
13. Precipitation test (principle, performance, purpose, drugs for performance, signs of positive outcome).
14. Complement fixation test (principle, performance, purposes, drugs for performance, signs of positive outcome).
15. Enzyme-linked immunosorbent assay (principle, performance, purpose, drugs for performance, signs of positive outcome).
16. Polymerase chain reaction (principle, performance, purpose, drugs for performance, signs of positive outcome).
17. Serologic identification of microorganisms. Drugs for serologic identification of microorganisms.
18. Serologic diagnosis of infectious diseases. Drugs for serologic diagnostics.
19. Main groups of antibiotics (examples, mechanisms of action).
20. Methods of determining bacterial sensitivity to antibiotics.
21. Describe morphological properties of bacteria in the demonstrative smear and identify microorganisms.
22. Make bacteriological research in diseases caused by gram positive and gram negative bacteria.
23. Identify and describe colonies of lecithinase positive and lecithinase negative bacteria on the egg-salt agar.
24. Detects and describes colonies of hemolytic and nonhemolytic staphylococci and streptococci.
25. Detects and describes colonies of lactose positive and lactose negative bacteria on the differential media.
26. Make a reckoning of Vidal’s test.
27. Make a reckoning of Wasserman’s test.
28. Make a Vi-hemagglutination test.
29. Askoli test.
30. Choose and describe drugs for treatment of disease caused by gram positive and gram negative bacteria.
31. Choose and describe drugs for treatment of tuberculosis.
32. Choose and describe drugs to create antitoxic immunity.
33. Choose and describe drugs to create antimicrobial immunity.
34. Choose and describe drugs for specific antitoxic treatment.
35. Choose and describe drugs for prevention of diphtheria, tuberculosis, whooping cough, cholera, plaque, anthrax, anaerobes infection, leptospirosis.
36. Explain the principles of serological diagnosis in dysentery. Explain the mechanism of indirect haemagglutination test and principles of preparation, estimate and interpret the results.
37. Explain the principles of serological diagnosis in spirochetosis. Explain the mechanism of Wasserman’s test and principles of preparation, estimate and interpret the results.
38. Explain the principles of bacteriological diagnosis in Typhoid fever. Conduct estimation of biochemical properties of salmonella. Interpret the results. Explain the principles of serological identification of hem culture in Typhoid fever.
39. Explain the principles of bacteriological diagnosis in Dysentery. Conduct estimation of biochemical properties of shigella. Interpret the results. Explain the principles of serological identification of coproculture in dysentery.
40. Detects the viruses in the infected chicken embryo by haemagglutination test.
41. Examine contaminated cell culture in the test tube. Note the presence of viral cytopathic effect in the culture and its character, and compare the contaminated culture with the normal non infected one.
42. Estimate the results of haemagglutination inhibition test. Determine the presence and degree of haemagglutination inhibition and make conclusion 
43. Determine in CPE the serum which neutralized the virus and the serological variant of this virus.
44. Estimation of the results of haemagglutination inhibition test with the pair sera. Determine the presence and degree of haemagglutination inhibition and make conclusions about diagnosis of increase of antibodies’ titre.
45. Enzyme-linked immunosorbent assay in diagnosis of viral infections. Make conclusions about viral diagnosis.


Theoretical questions to the exam

1. Principles of classification and systematization of microorganisms. The basic taxonomic category.
2. Stages of microbiology development. Works of L. Pasteur, R. Koch.
3. Morphology of bacteria. The basic morphological groups.
4. Structure of prokaryotic and eukaryotic cells.
5. Morphology of spirochetes, chlamydia, mycoplasma, rickettsia.
6. Morphology of fungi, actinomyces.
7. Simple and complex methods of stain. Structure of gram-positive and gram-negative bacteria. Method of Gram’s staining.
8. Concept about tinctorial properties of bacteria. Methods of differential staining of microorganisms by Ziehl-Neelsen, Neisser, Giemsa.
9. Microscopic method of diagnosis of infectious diseases. Possibility and restriction of a method. Modern microscopes.
10. Growth and reproduction of a bacterial cell. Phases of development of a cell’s population.
11. Metabolism of bacterial cells. An exchange of hydrocarbons. Types of fermentation.
12. Types of bacterial nutrition. Types of transportation across the cytoplasmic membrane. 
13. Types of bacterial respiration.
14. Conditions of bacterial cultivation. The demands of the media.
15. The basic types of media, its purposes.
16. Methods of cultivation and pure culture isolation of anaerobes. Media for anaerobes.
17. Enzymes and pigments of bacteria. Practical use of bacterial enzymatic properties.
18. Methods of isolation of pure culture of microorganisms.
19. A bacteriological method of investigation. Stages of isolation of bacterial pure culture.
20. Influence of environmental factors on microorganisms: temperature, pressure, radiation.
21. Methods of sterilization. The microbiological control in sterilization.
22. Disinfection. Basic groups of disinfectant substances.
23. Concept of asepsis, antiseptics; the microbiological control.
24. Pathogenicity and virulence of microorganisms. Factors of bacterial and viral virulency. Opportunistic microbes.
25. Bacterial toxins. Mechanisms of action on macroorganisms.
26. Toxic substances of microbial cells. Endotoxins. Lipopolysaccharides. Mechanism of action on macroorganisms.
27. Definition of “infection”, “infectious process”, “infectious disease”.
28. Reservoirs and sources of infection. Mechanisms, ways and factors of infection transmission.
29. Portal of entry and ways of spreading the infection in the body.
30. Forms of infection and infectious process. Stages and periods of infectious diseases.
31. Phenomenon of antagonism between microorganisms. Symbiosis. Antagonistic substances and bacteriocins. 
32. Sources and methods of antibiotics production. Main groups of antibiotics. Principles of rational antibiotic therapy. Complications. 
33. Classification of antibiotics according to their chemical structure and mechanism of action on microbial cell.
34. Phenomenon and mechanisms of microorganism’s resistance to antibiotics. R-plasmids. Methods of determination of bacterial sensitivity to antibiotics.
35. Synthetic antimicrobial substances (chemical preparations). Main groups. 
36. Structure of genetic apparatus of the bacterial cell. Main forms of variability in bacteria. Main types of genetic interaction in bacteria. Transformation, transduction, conjugation.
37. Bacteriophage. Structure of phage. Interaction between phage and bacterial cell. Moderate and virulence phages. Practical application of bacteriophage. Phagodiagnosis, phagotherapy, phagoprevention.
38. The basis of cell immunity. Subpopulation of lymphocytes and its functions. Lymphokines.
39. The basis of humoral immunity. Production of antibodies. Immunoglobulins. Properties and functions of main classes. Structure of molecules of immunoglobulins. The concept of idiotype and epitope. 
40. Antigens. Chemical structure, properties, antigens and haptens. Mechanisms of antigens recognition by the immune system of organisms. The role of macrophages and lymphocytes, their interaction. Antigenic structure of bacterial cells. O, K, H and other antigens.
41. The concept of immune reactions and their peculiarities. Main types of immune (immunochemical) reactions.
42. Principles and methods of serological identification of microorganisms and its antigens.
43. Principles and methods of serological diagnosis of infectious diseases. Diagnosticums.
44. Modern diagnostics preparations: labeled serum, monoclonal antibodies.
45. Agglutination tests. Purposes and principles of employment.
46. Precipitation tests. Purposes, main modifications. 
47. Complement fixation test. Principle, methods of applying, purposes. Lysis test: bacteriolysis, cytosis, immune haemolysis. 
48. Diagnostic serological tests with the use of labeled sera. Serological reactions with the use of immunoenzymatic methods (ELIZA). Main modifications, purposes. Immunofluorescence tests. Main modifications, purposes.
49. Modern method of diagnosis. Polymerase chain reaction (principle, performance).
50. Nonspecific factors of resistance to infectious diseases. Lysozyme. Complement. Interferon. Phagocytosis. Main types of phagocytic cells. Its role in the immune response. Methods of estimation. Opsonins. 
51. Vaccines. Main types, principles of productions, control and application. Perspectives of the production of new vaccines. Vaccines preparations for routine vaccination.
52. Alive vaccines. Methods of production. Attenuation. Concept of eubiotics.
53. Chemical vaccine. Toxoids as vaccinal preparations. Production and application. Corpuscular vaccines. 
54. Treatment and prevention of immune sera. Antitoxic sera. Principles of producing, cleaning, titration control. Preparations of gamma-globulins, immunoglobulins. 
55. Allergic reactions of I-IY types. Mechanisms, clinical manifestation.  
56. Methods of estimation of the immune status of human. Immunodeficiency. Tests for quantitative characteristics of immunocompetent cells and for detection of their functional activity.
57. Normal microflora of the human body.
58. Microflora of dentistry clinics. Sanitary indicative microorganisms of soil, air, water. Indicators (microbial number, coli-titre, coli-index, perfringens-titre).

Systematic bacteriology
1. Staphylococci. Classification, properties, diseases caused by them and their pathogenesis. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis.
2. Streptococci. Classification, properties, diseases caused by them and their pathogenesis. Bacteriological diagnosis.
3. Streptococcus pneumonia. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis. Conditional pathogenic streptococci.
4. Streptococci in development of rheumatic fever, glomerulonephritis, septic endocarditis. Serologic tests in rheumatic fever diagnosis.
5. Neisseria. Meningococci, properties, classification, disease pathogenesis. Microbiological diagnosis of purulent meningitis.
6. Neisseria. Gonococcus, properties, epidemiology and pathogenesis of the disease, microbiological diagnosis, preparations for specific treatment.
7. Enterobacteria, evolution. Escherichia. Pathogenic and conditional pathogenic E.coli. Bacteriological diagnosis of escherichiosis. Preparations for the specific treatment.
8. Salmonella. Causative agents of typhoid and paratyphoid fever. Epidemiology and pathogenesis of the disease. Microbiological diagnosis. Specific treatment and prophylaxis.
9. Salmonella – causative agents of food poisoning (toxico infections). Classification by antigenic structure. Bacteriological diagnosis.
10. Shigella. Classification, properties, epidemiology and pathogenesis of the disease. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis.
11. Yersinia. Classification, properties, diseases caused by them, epidemiology. Bacteriological diagnosis.
12. Causative agent of plague. Taxonomy. Epidemiology and pathogenesis of the disease. Bacteriological diagnosis. Rapid diagnosis. Preparations for specific treatment and prophylaxis.
13. Klebsiella. Classification, pathogenic properties. Causative agents of ozaenae, scleroma. Bacteriological diagnosis.
14. Pathogenic vibrios. Causative agent of cholera. Epidemiology and pathogenesis of the disease. Bacteriological diagnosis. Differentiation of cholera and cholera-like vibrios. Preparations for specific treatment and prophylaxis.
15. Brucella. Classification. Epidemiology and pathogenesis of the disease. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis.
16. Causative agent of tularemia. Culture – basal properties. Epidemiology and pathogenesis of its disease. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis.
17. Causative agent of anthrax. Epidemiology, pathogenesis, bacteriological diagnosis and prophylaxis of the disease.
18. Clostridia. Properties, conditions for culture. Causative agent of tetanus. Epidemiology and pathogenesis of the disease. Preparations for specific treatment and prophylaxis.
19. Causative agent of gas gangrene. Pathogenesis of the disease. Toxins, their action. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis.
20. Microorganisms – causative agents of nonclostridial anaerobic infection. Culture peculiarities. Microbiological diagnosis of the diseases.
21. Clostridia causing botulism. Causative agents, properties, toxins' characteristics. Laboratory diagnosis. Preparations for specific treatment.
22. Corynebacteria. Causative agent of diphtheria. Epidemiology, pathogenesis, disease. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis. 
23. Mycobacteria. Causative agent of leprosy. Obtaining causative agent culture. Bacteriological diagnosis. Preparations for specific treatment and prophylaxis.
24. Bordetella. Classification. Properties of the causative agent, pathogenesis of pertussis. Laboratory diagnosis. Drugs for specific treatment.
25. Causative agent of tuberculosis. Pathogenesis. Techniques of bacteriological diagnosis. Antituberculosis drugs and vaccines.
26. Actinomycetes. Dernatomycetes. Causative agents of systemic mycoses. Candidiasis. Morphology, culturing. Pathogenic species. Diagnosis. Basal antifungal antibiotics and chemotherapeutic agents.
27. Causative agents of malaria. Classification, life cycle. Morphology of main forms of the causative agent. Antimalarial drugs.
28. Flagellates – causative agents of human diseases (giardia, trichomonas, toxoplasma, leishmania). Morphology, cultivation, diagnosis. Antiparasitic agents. 
29. Treponema. Causative agent of syphilis, disease pathogenesis. Diagnosis of syphilis. Serologic reactions. Specific treatment of syphilis.
30. Borrelia. Morphological characteristics. Pathogenic species, diseases. Typhoid fevers caused by spirochetes, epidemiology, diagnosis.
31. Leptospira. Morphology, culture peculiarities. Epidemiology of the disease. Bacteriological diagnosis. Specific treatment.
32. Chlamydia. Morphology properties, parasitism character. Pathogenic species. Microbiological diagnosis of ornithosis, trachoma, urogenital infections. Treatment.
33. Mycoplasma. Morphology, culture. Pathogenic species. Microbiological diagnosis of the diseases.
34. Protozoa – causative agents of amoebiasis, trypanosomosis, balantidiasis. Geographical distribution of the diseases. Diagnostic techniques. Antiprotozoal treatment.
35. Clinical microbiology. Nosocomial infections.
36. Stomatitis, caries, pulpits. Periodontopathogenic microorganisms – causative agents of gingivitis, periodontitis. Microbiological research in dentistry.  

General virology.

1. Peculiarities of biology of viruses.
2. Characteristics of autonomic genetic structure (viroid, transposon, plasmid.) Viruses of bacteria (Bacteriophages).
3. Structure of virions. Simple and complex viruses.
4. Viral proteins, lipids, hydrocarbons and its functions. Viral enzymes; viral RNA- and DNA-polymerases.
5. Viral nucleic acids (types RNA and DNA).
6. Main types of interaction of virus and cell.
7. Characteristics of the methods of viral cultivation.
8. Cultivation of viruses in chicken embryos. Structure of chicken embryo and methods of its inoculation. Viral detection and identification. Reactions of haemagglutination, inhibition of haemagglutination, complement fixation. Neutralisation test. 
9. Cultivation of viruses in animals. Methods of its infection and detection of viruses in organisms.
10. Tissue and cell cultures in virology. Media for cell culture.
11. Detection of viruses in the cells: cytopathic effect. Viral inclusions.
12. Peculiarities of pathogenesis of viral infection.
13. Peculiarities of antiviral immunity, (humoral, cellular immunity, immunopathological reactions). Interferon. Drugs of interferons. 
14. Serological reactions in virology, its importance in diagnosis of viral infections. 15.Immunofluorescent test, ELISA, RIA, Western-blot, PCR. 
16. Methods of laboratory diagnosis. Stages of isolation and identification of viruses from investigative material.
17. Serological methods of investigation of pair sera of viral sickness and its interpretations.   
18. Problems of chemotherapy of viral infections, antiviral drugs.
19. Specific prevention of viral infections. Main viral vaccines, antiviral globulins. 
20. Chemotherapy of viral infection. Basic groups of drugs. 
21. Bacteriophages, methods of detection and titration. Practical uses of bacteriophages.

Special virology. 

1. Classification of viruses. Main families DNA- and RNA-genome viruses.
2. Picornaviruses, main genes of this family, molecular biology. Polio virus of human, pathogenesis, immunity, epidemiology, treatment, prevention of disease and its laboratory diagnosis. Viruses of ECHO, Coxsackie, Cardioviruses and Rhinoviruses.
3. Orthomyxoviruses. Influenza viruses. Structure of virion, molecular biology. Epidemiology and pathogenesis of disease. Laboratory, serologic and rapid diagnosis of influenza. Specific prevention and treatment of influenza.
4. General characteristics of paramyxoviruses. Viruses of parainfluenza and mumps. Virus of measles and RSV. Pathogenesis, peculiarities of laboratory diagnosis, specific prevention.
5. Family of Flaviviruses. Viruses of tick-borne encephalitis. Epidemiology and pathogenesis. Laboratory, serologic diagnosis, treatment and specific prevention.
6. Family of Bunyaviruses. Peculiarities of epidemiology, characteristic of most important representatives. Viruses of haemorrhagic fevers. 
7. General characteristics of Arenaviruses and Filoviruses. Viruses of Lassa fever, Ebola’s, Marburg’s.
8. Rota viruses. Viruses of enteric infections.  
9. Role of viruses in aetiology of acute respiratory infections. Reoviruses. Coronaviruses. Principles of laboratory diagnosis.
10. Rabies virus. Epidemiology and pathogenesis of rabies. Laboratory diagnosis, specific prevention.
11. Family of retroviruses. Human immunodeficiency virus. Structure of virion, epidemiology and pathogenesis. Laboratory diagnosis of AIDS. Perspective of specific treatment and prevention of the disease.
12. Viruses of hepatitis. Parenteral of Hepatitis B, C, D, G, F. Hepatitis A, E. Epidemiology and pathogenesis, laboratory diagnosis, treatment and prevention. 
13. Oncogenic viruses. Viral oncogenesis.
14. General characteristic of poxviruses.
15. Herpes viruses, biology, classification, its antigenic structure, laboratory diagnosis, chemio-, immuno- and interferon therapy of herpes infections.
16. General characteristics of adenoviruses pathogenesis, laboratory diagnosis.
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