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LESSON 17. СOCCAL INFECTIONS AND THEIR MICROBIOLOGICAL DIAGNOSTICS.
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Taxonomy and morphology of staphylococci. 
2. Nutrient media for staphylococci. Biochemical reactions. Differentiation of S. aureus from other species.
3. Antigenic structure. Determinants of virulence. Enzymes and toxins. 
4. Pathogenesis of staphylococcal diseases, their main symptoms.
5. Epidemiology of  staphylococcal diseases. Resistance to environment. Role of carriers as a source of the infection. Hospital staphylococcal infection. MRSA and MRSE. Typing of S. aureus.

6. Laboratory diagnostics of staphylococcal diseases. 

7. Recommended antibiotics and hospital control. 
III) Laboratory work #1. Use of cultural method for diagnostics of staphylococcal infection.
The goal:  To perform bacteriological examination of clinical specimens for etiological diagnostics of purulent postoperative complication and for detection of staphylococcal carrier.  
Clinical Task. Purulent complication was diagnosed in a patient from postoperative ward of surgical department.  Wound effluent was collected for estimation of etiology of the complication. Also nasal smears from medical staff were collected for detection of carrier that is a source of the hospital infection. All collected specimens were transferred immediately to bacteriological laboratory. Cultural method was used to estimate causative agent of purulent complication. Phagotyping of isolated strains and disk diffusion test with antibiotics were performed to estimate source of the infection. Register the results of this examination and make a conclusion. 
The technique. All specimens were collected with sterile swab. Petri dishes with Egg yolk salt agar were inoculated with the swabs and then with wire loop by streak plating. Study cultural properties of grown colonies on the plates. To count bacterial number on a swab multiply a number of colonies on a plate by 50 (since it was estimated experimentally that it is approximately equal to amount of bacteria on a swab). Bacterial number 1000 or more on a swab suggests this strain may be a causative agent of infection. Study morphological, biochemical properties and some determinants of virulence of the grown bacteria. Identify them up to species level with special tables. Read results of phagotyping and disk diffusion test with antibiotics of isolated strains.
OBSERVATIONS AND RESULTS

	I) Isolation of pure culture
	Cultural properties 
	II) Identification of pure culture

	Name of examining person
	Name of the specimen
	Name of the nutrient medium
	Bacterial number (CFU on a swab)
	Color
	Lecitinase (+/-)
	Results of microscopy of the colonies (drawing)
	Coagulase (+/-)
	Manni-tol fermentation (+/-)
	Hae-moly-sis

(α, β, -)

	Patient

(1)
	
	
	
	
	
	
	
	
	

	Nurse

(2)
	
	
	
	
	
	
	
	
	

	Doctor

(3)
	
	
	
	
	
	
	
	
	


	Name of examining person
	II) Identification of pure culture 

	
	STAPHYtest (for Gram-positive cocci arranged in irregular clusters) 

Results of biochemical tests (write “+” or “-”)

	
	1
	2
	3
	4
	5
	6
	7
	8
	Result of identification according to special table (Latin name)

	Patient (1)
	
	
	
	
	
	
	
	
	

	Nurse (2)
	
	
	
	
	
	
	
	
	

	Doctor (3)
	
	
	
	
	
	
	
	
	


	Name of examining person
	III) Typing of pure culture 

	
	Disk diffusion test with antibiotics (names of medicines and results: 1. diameter of zone of inhibition;

2. S – sensitive, R – resistant, I - intermediate sensitive)
	Phagotyping 

(number of bacteriophage able to lyse the bacterial strain)

	
	1
	2
	3
	4
	5
	6
	

	Patient (1)
	
	
	
	
	
	
	

	Nurse (2)
	
	
	
	
	
	
	

	Doctor (3)
	
	
	
	
	
	
	


The conclusion. Answer the questions in written form:

1. What is the etiology of the purulent postoperative complication?________________________

2. What results of cultural method does confirm your conclusion?_________________________

3. What persons from medical staff are carriers of staphylococci?__________________________

4. What person from medical staff is a source of the hospital infection? Why?________________

LESSON 18.  INFECTIONS CAUSED BY  STREPTOCOCCUS SPP. & NEISSERIA SPP. AND THEIR MICROBIOLOGICAL DIAGNOSTICS.
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Taxonomy and classification of streptococci. 
2. Streptococcus pyogenes. Morphological, cultural and physiological properties. Types of haemolysis. Antigenic structure. Toxins and enzymes. Pathogenesis and clinical signs of streptococcal infections. Epidemiology. Microbiological diagnostics. Non-suppurative complications, treatment and prophylaxis with antibiotics. 

3. Streptococcus pneumoniae. Morphological, cultural and physiological properties. Differentiation from other streptococci. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis. 

4. Classification and taxonomy of Gram-negative cocci.

5. Neisseria meningitidis. Morphological, cultural and physiological properties. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis.
6. Neisseria gonorrhoeae. Morphological, cultural and physiological properties. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis.
Laboratory work. Use of microscopical method for diagnostics of Neisseria infections.

The goal: To acquire skill of microscopical diagnostics of meningococcal meningitis and acute gonorrhoeae. 
Clinical Task. In bacteriological lab clinical specimens from two patients A.S. and H.B. were transferred. From patient A.S. with diagnosis “Meningitis” cerebro-spinal fluid was taken. From patient H.B. with diagnosis “Acute gonorrhoeae” pus from urethra was sampled. Smears from these specimens were stained with simple positive method. Perform the microscopical examination of the smears and draw the results.

OBSERVATIONS AND RESULTS
	Clinical specimen
	Drawing of microscopical view
	Name of causative agent

	1.


	
	

	2.


	
	


The conclusion. Answer the questions in written form:

1. Are these diagnoses wrong or right? Why?________________________________________

2. Are there some differences in microscopical features of smears? Why?__________________
LESSON 19. INFECTIONS CAUSED BY MYCOBACTERIUM  SPP. AND THEIR MICROBIOLOGICAL DIAGNOSTICS
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Taxonomy and classification of mycobacteria. 
2. Mycobacterium  tuberculosis. Morphological, cultural and physiological properties. Resistance to environmental factors. Biochemical reactions. Antigenic structure and determinants of virulence. 

3. Epidemiology and pathogenesis of tuberculosis. Immunity and hypersensitivity. Koch's Рhеnоmеnоn.

4. Microbiological diagnostics of tuberculosis. Tuberculin skin test. Lab diagnostics. 

5. Treatment and prophylaxis. ВCG Vассinе. Revised National Tuberculosis Control Programme (RNTCP).

6. Non-tuberculous mycobacteria (NTM). Classification. Morphological, cultural and physiological properties. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis. 
7. Mycobacterium leprae. Morphological, cultural and physiological properties. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis.
Laboratory work. Use of microscopical method for diagnostics of tuberculosis.

The goal:  To acquire skill of microscopical diagnostics of pulmonary tuberculosis.  
Clinical Task. Two patients A. and B. were taken to a hospital. Both persons complained of cough with sputum and high temperature. After X-ray examination of chest shadow foci were revealed in lungs of the both patients. The primary diagnosis “Tuberculosis” was made out. The microscopy of sputum was performed after Ziehl-Neelsen and auramin staining of smears. Perform the microscopical examination of the smears and draw the results.

OBSERVATIONS AND RESULTS
	
	Clinical specimen
	Drawing of microscopical view (Ziehl-Neelsen staining)
	Drawing of microscopical view (auramin staining)

	Patient A


	
	
	

	Patient B


	
	
	


The conclusion. Answer the questions in written form:
1. Are these diagnoses wrong or right? Why?________________________________________
2. What is the advantage of luminescent microscopy against light-field one? _______________

LESSON 20. INFECTIONS CAUSED BY CORYNEBACTERIUM  SPP. AND THEIR MICROBIOLOGICAL DIAGNOSTICS.
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Taxonomy and general characteristics of corynebacteria. 
2. Corynebacterium diphtheriae. Morphological, cultural and biochemical properties. 

3. Diphtheria toxin. Properties and mode of action. Resistance to environmental factors. Antigenic structure and phage typing. 

4. Epidemiology and pathogenesis of diphtheria. Local and systemic effects of toxin. Complications.

5. Manifestations and complications of diphtheria. 

6. Microbiological diagnostics of diphtheria. Collection of specimen. Microscopical examination. Cultural method. Detection of exotoxin. Rapid tests.

7. Specific prophylaxis. Active and passive immunization. DPT vaccine. Combined immunization. Treatment with antitoxic serum and antibiotics.

8. Other pathogenic corynebacteria and diphtheroids. Characteristics and distinguishing  from C. diphtheriae.
Laboratory work #1. Use of cultural method for diagnostics of diphtheria.

The goal:  To acquire skill of cultural diagnostics of diphtheria.  
Clinical Task. Girl at the age of two years was taken to infectious department. She had a high temperature and sore throat. On the surface of fauces dence gray pseudomembrane was revealed. The previous dignosis “Diphtheria” was made out. Phisician prescribed immediate injection of antitoxic diphtherous serum in dosis of  5000 AU. A piece of pseudomembrane was sampled from faucal mucosa and passed to Lab. Register result of cultural method and make a conclusion.

OBSERVATIONS AND RESULTS
	Clinical specimen
	Nutrient medium
	Cultural properties
(in words)
	Identification of pure culture

	
	
	
	Drawing of microscopical view (Loeffler’s staining)
	Fermentation of … (+/-)
	Urease 

(+/-)
	Cystinase

(+/-)
	Name of species and biovar

	
	
	
	
	glucose
	starch
	
	
	

	
	
	
	
	
	
	
	
	

	Drawing of  Elek’s Test for toxigenicity with labels


The conclusion. Answer the questions in written form:
1. Is the previous diagnosis wrong or right? Why?____________________________________

2. Is the prescription wrong or right? Why? _________________________________________
LESSON 21. INFECTIONS CAUSED BY ESCHERICHIA  SPP. AND SHIGELLA SPP. AND THEIR MICROBIOLOGICAL DIAGNOSTICS. 
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Taxonomy and general characteristics of family Enterobacteriaceae. 

2. Escherichia coli. Morphological, cultural and biochemical properties. 

3. Antigenic structure of  E. coli.

4. Toxins of  E. coli. 

5. Epidemiology of escherichiosis.

6. Pathogenesis of enteric and extraenteric forms of escherichiosis.

7. Lab diagnostics of enteric and extraenteric forms of escherichiosis.

8. Shigella spp.Morphological, cultural and biochemical properties. 

9. Antigenic structure and classification of Shigella. Bacteriophage and colicin tурing.

10. Toxins of  Shigella. Epidemiology  and pathogenesis of bacillary dysentery.

11. Lab diagnostics, treatment and prophylaxis of  bacillary dysentery.

Laboratory work #1. Use of cultural method for diagnostics of escherichiosis.

The goal:  To acquire skill of cultural diagnostics of escherichiosis.  
Clinical Task. A woman was taken to infectious department. She had a high temperature, vomiting and diarrhea. The previous diagnosis “Acute enteric infection?” was made out. Stool was sampled and passed to Lab. Register result of cultural method and make a conclusion.

OBSERVATIONS AND RESULTS
	I) Isolation of pure culture
	II) Identification of pure culture

	Name of the specimen
	Name of the nutrient medium
	Cultural properties 
	Slide agglutination test with polyvalent serum (mix of _________and_________)
	Results of microscopy of pure culture (drawing)

	
	
	
	
	

	II) Identification of pure culture 

	ENTEROtest (for Gram-negative oxydase-negative rods) 

Results of biochemical tests (write “+” or “-”)

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	Result of identification according to special table (Latin name)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Slide agglutination test with monovalent sera 

	No______________
	No______________
	Serogroup of the pure culture and group of E. coli

	
	
	

	Tube agglutination test with monovalent sera No______________

	With boiled culture (titre)
	With live culture (titre)

	
	


The conclusion. Answer the questions in written form: 
What is the final diagnosis? Why?________________________________________________
Laboratory work #2. Serological diagnostics of bacillary dysentery.
The goal:  To acquire a skill of evaluation of antibodies to Shigella in patient’s serum.
Clinical Task. A man was taken to infectious department. He have been complaining of irregular diarrhea and stomach ache for 8 months. The previous diagnosis “Chronicle bacillary dysentery?” was made out. Stool was sampled, passed to Lab and S. flexneri was estimated. To evaluate course of the infection blood was sampled for passive haemagglutination test. Register result of serological method and make a conclusion.

OBSERVATIONS AND RESULTS

	Diagnosticum
	Dilutions of patient’s serum

	
	Control
	1/100
	1/200
	1/400

	Erythrocyte diagnosticum with 

S. flexneri
	Phenomenon of haemagglutination (write +/-)

	
	
	
	
	


The conclusion. Answer questions the following in written form:

1. What is the final diagnosis? __________________________________________________

2. What findings do confirm the diagnosis? ________________________________________
LESSON 22. SALMONELLA INFECTIONS AND THEIR MICROBIOLOGICAL DIAGNOSTICS.
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Etiology and epidemiology of typhoid, paratyphoid, food toxic infections. 

2. Antigenic structure of Salmonella (table the Kauffman-white) and its use for the determination of Salmonella. 

3. Phases of the pathogenesis of typhoid fever. The mechanism of inflammatory and allergic phase. The pathogenesis of food toxic infections.

4. Methods of laboratory diagnostics of typhoid fever and food toxic infections in different phases of the disease: a) bacteriological; b) serology – widal reaction and its diagnostic value of anamnestic reaction. 

5. Diagnosis of Salmonella carriers.

6. Specific prophylaxis and therapy of salmonellosis
Laboratory work. Use of cultural and serological method for diagnostics of salmonellosis.

The goal:  To acquire skill of cultural and serological diagnostics of salmonellosis.  
Clinical Task. A woman was taken to infectious department on the 6th day of disease. The previous diagnosis “Enteric fever? Acute enteric infection?” was made out. Blood, urine, stool were sampled and passed to Lab. Serum was made from blood for Widal’s test. Register results of cultural and serological methods and make a conclusion.

OBSERVATIONS AND RESULTS
Cultural method

	I) Isolation of pure culture
	II) Identification of pure culture

	Variance
	Name of the spe-cimen
	Results of microscopy of pure culture (drawing)
	Motility
	Slide agglutination test 
	Species and serovar

	
	
	
	
	with O-sera
	with H-sera
	

	
	
	
	
	II 
	IV
	IX
	D
	a
	i
	

	1
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	

	II) Identification of pure culture 

	ENTEROtest (for Gram-negative oxydase-negative rods) 

Results of biochemical tests (write “+” or “-”)

	Variance
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	Result of identification according to special table 

(Latin name)

	
	H2S
	MAN
	LYS
	IND
	LAC
	SCI
	URE
	GLY
	VPT
	INO
	LIP
	PHE
	

	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	


Serological method (Widal’s test)

	Diagnosticum
	Dilutions of patient’s serum

	
	Control
	1/100
	1/200
	1/400
	1/800

	Variance
	Phenomenon of agglutination (write +/-)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	


Specific prophylaxis of enteric fever (medicines)

	Name
	Composition
	Purpose
	Type of immunity

	1.
	
	
	

	2.
	
	
	

	3.
	
	
	


The conclusion. Answer the questions in written form: Variance No._______

What is the final diagnosis? Why?________________________________________________
LESSON 23. CHOLERA. MODUL LESSON.
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Classification of vibrios. The etiology of cholera. 
2. Epidemiology and pathogenesis of cholera. 
3. Laboratory diagnosis of cholera. 
4. Differentiation of biovars of V. cholerae. Rapid methods of diagnosis of cholera.

5. Prevention of cholera.

Questions for module lesson tests

1. Taxonomy and morphology of staphylococci. Nutrient media for staphylococci. Biochemical reactions. Differentiation of S. aureus from other species.
2. Antigenic structure. Determinants of virulence. Enzymes and toxins. Pathogenesis of staphylococcal diseases, their main symptoms. Epidemiology of  staphylococcal diseases. Resistance to environment. Role of carriers as a source of the infection. Hospital staphylococcal infection. MRSA and MRSE. Typing of S. aureus.

3. Laboratory diagnostics of staphylococcal diseases. Recommended antibiotics and hospital control. 

4. Taxonomy and classification of streptococci. Streptococcus pyogenes. Morphological, cultural and physiological properties. Types of haemolysis. Antigenic structure. Toxins and enzymes. Pathogenesis and clinical signs of streptococcal infections. Epidemiology. Microbiological diagnostics. Non-suppurative complications, treatment and prophylaxis with antibiotics. 

5. Streptococcus pneumoniae. Morphological, cultural and physiological properties. Differentiation from other streptococci. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis. 

6. Classification and taxonomy of Gram-negative cocci. Neisseria meningitidis. Morphological, cultural and physiological properties. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis.
7. Neisseria gonorrhoeae. Morphological, cultural and physiological properties. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis.

8. Taxonomy and classification of mycobacteria. Mycobacterium  tuberculosis. Morphological, cultural and physiological properties. Resistance to environmental factors. Biochemical reactions. Antigenic structure and determinants of virulence. 

9. Epidemiology and pathogenesis of tuberculosis. Immunity and hypersensitivity. Koch's Рhеnоmеnоn.

10. Microbiological diagnostics of tuberculosis. Tuberculin skin test. Lab diagnostics. Treatment and prophylaxis. ВCG Vассinе. Revised National Tuberculosis Control Programme (RNTCP).

11. Non-tuberculous mycobacteria (NTM). Classification. Morphological, cultural and physiological properties. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis. 

12. Mycobacterium leprae. Morphological, cultural and physiological properties. Antigenic structure. Determinants of virulence. Pathogenesis and clinical signs. Epidemiology. Lab diagnostics. Treatment and prophylaxis.

13. Taxonomy and general characteristics of corynebacteria. Corynebacterium diphtheriae. Morphological, cultural and biochemical properties. Diphtheria toxin. Properties and mode of action. Resistance to environmental factors. Antigenic structure and phage typing. 

14. Epidemiology and pathogenesis of diphtheria. Local and systemic effects of toxin. Complications. Manifestations and complications of diphtheria. 

15. Microbiological diagnostics of diphtheria. Collection of specimen. Microscopical examination. Cultural method. Detection of exotoxin. Rapid tests. Specific prophylaxis. Active and passive immunization. DPT vaccine. Combined immunization. Treatment with antitoxic serum and antibiotics.

16. Other pathogenic corynebacteria and diphtheroids. Characteristics and distinguishing  from C. diphtheriae.
17. Taxonomy and general characteristics of family Enterobacteriaceae. 

18. Escherichia coli. Morphological, cultural and biochemical properties. 

19. Antigenic structure of  E. coli.

20. Toxins of  E. coli. 

21. Epidemiology of Escherichiosis.

22. Pathogenesis of enteric and extraenteric forms of escherichiosis.

23. Lab diagnostics of enteric and extraenteric forms of escherichiosis.

24. Shigella spp.Morphological, cultural and biochemical properties. 

25. Antigenic structure and classification of Shigella. Bacteriophage and colicin tурing.

26. Toxins of  Shigella. Epidemiology  and pathogenesis of bacillary dysentery.

27. Lab diagnostics, treatment and prophylaxis of  bacillary dysentery.

28. Etiology and epidemiology of typhoid, paratyphoid, food toxic infections. 
29. Antigenic structure of Salmonella (table the Kauffman-white) and its use for the determination of Salmonella. 

30. Phases of the pathogenesis of typhoid fever. The mechanism of inflammatory and allergic phase. The pathogenesis of food toxic infections.

31. Methods of laboratory diagnostics of typhoid fever and food toxic infections in different phases of the disease: a) bacteriological; b) serology – widal reaction and its diagnostic value of anamnestic reaction. 

32. Diagnosis of Salmonella carriers.

33. Specific prophylaxis and therapy of salmonellosis
34. Classification of vibrios. The etiology of cholera. 

35. Epidemiology and pathogenesis of cholera. 

36. Laboratory diagnosis of cholera. 

37. Differentiation of biovars of V. cholerae. Rapid methods of diagnosis of cholera.

38. Prevention of cholera.

Laboratory work. Use of cultural method for diagnostics of cholera.

The goal:  To acquire skill of cultural diagnostics of cholera.  
Clinical Task. A man was taken to infectious department. He complained of intractable vomiting and frequent diarrhea. He was in contact with patient suffered from cholera. The previous diagnosis “Cholera?” was made out. Stool was sampled and passed to Lab. Register result of cultural method and make a conclusion.

OBSERVATIONS AND RESULTS
	I) Isolation of pure culture
	II) Identification of pure culture

	Name of the spe-cimen
	Name of the nutrient medium
	Cultural properties 
	Motility
	Results of microscopy of pure culture (drawing)

	
	
	
	
	

	II) Identification of pure culture 

	Results of biochemical tests (write “+” or “-”)

	Sucrose 
	Arbinose 
	Mannose 
	Heiberg’s group

	
	
	
	

	Slide agglutination test with monovalent sera 

	O1
	O139
	Serogroup of V. cholerae

	
	
	

	Identification of V. cholerae biotype

	Haemolysis of sheep erythrocytes
	Agglutination of cheek erythrocytes
	Polymyxin B sensitivity
	Phage typing (name of lytic phage)
	Voges-Proskauer reaction
	Biotype of V. cholerae 

	
	
	
	
	
	


The conclusion. Answer the questions in written form:
What is the final diagnosis? Why?________________________________________

LESSON 24. ZOONOTIC NFECTIONS AND THEIR MICROBIOLOGICAL DIAGNOSTICS.

I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. The originality of the reservoir and sources of infection with zoonotic infections. Natural focal diseases. 
2. Species of Brucella and their pathogenicity. Phase of pathogenesis. 
3. Principles and methods of laboratory diagnostics of brucellosis. Immunity and Allergy in brucellosis, reaction Burne. Specific prevention and treatment of chronic brucellosis. 
4. Species of Francisella and their pathogenicity Pathogenesis and clinical forms of tularemia. Principles and methods of laboratory diagnostics of tularemia. Specific prophylaxis of tularemia. 
5. Species of Yesinia and their pathogenicity Clinical forms of plague. Principles and methods of laboratory diagnostics of plague. Specific prophylaxis and treatment of plague.
6. Circulation of the bacilli of anthrax in nature as a spore-forming microbe. 
7. The pathogenesis of anthrax. The pathogenicity factors of the pathogen. Clinical forms.
8. Principles and methods of laboratory diagnostics of anthrax.  Specific prophylaxis and treatment of anthrax.
Laboratory work #1. Use of lab methods for diagnostics of brucellosis.
The goal:  To acquire skill of cultural, serological and allergic diagnostics of brucellosis.  
Clinical Task. A woman was taken to infectious department. He felt ill two weeks ago. He had a high temperature, fever, headache, myalgia and joint pain. The previous diagnosis “Brucellosis?” was made out. Test with brucellin was doubtful. Make and register result of serological test – slide agglutination test. Register results of cultural method. Make a conclusion.

OBSERVATIONS AND RESULTS
Cultural method
	Clinical specimen
	Nutrient medium
	Identification of pure culture
	Name of species

	
	
	Morphology
(drawing)
	Growth in presence of
	H2S production
	

	
	
	
	fuksin
	thionin
	
	

	
	
	[image: image1.png]



	
	
	
	


Serological method
	Clinical specimen
	Name of test
	Results

	
	
	


Allergic method
	Name of test
	Name of medicine
	Type of medicine
	Results

	
	
	
	


The conclusion. Answer the question in written form:
1. Is the previous diagnosis confirmed? Why? 

2. What reasons may produce doubtful skin test?

3. What persons may have positive result of skin test with brucellin?

Laboratory work #2. Use of biological method for diagnostics of anthrax.

The goal:  To acquire skill of biological diagnostics of anthrax.  
Clinical Task. Man with previous diagnosis “Anthrax?” was taken in infectious department. In pus from skin ulcer Gram positive rod like bacteria were found. In cultural method spore-forming bacillus was isolated. To confirm diagnosis biological method was performed. Register results by microscopical study of smear from liver of died animal. Make a conclusion.
OBSERVATIONS AND RESULTS
	Clinical specimen
	Method of diagnostics
	Object for inoculation
	Results of microscopy (drawing)
	Revealed factor of virulence

	
	
	
	
	


The conclusion. Answer the question: Is the diagnosis of anthrax confirmed? Why? 

Laboratory work #3. Use of microscopy for study of morphology of plage causative agent.

The goal:  To study morphological features of plage causative agent.  
OBSERVATIONS AND RESULTS
	Name of bacteria
	Drawing of microscopical view

	
	


LESSON 25.  SPIROCHETOSIS INFECTIONS AND THEIR MICROBIOLOGICAL DIAGNOSTICS.
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Etiology, pathogenesis and epidemiology of syphilis.

2. Methods of laboratory diagnosis of syphilis in different periods disease.

3. The mechanism of reaction of Wasserman, its difference from the RAC.

4. Leptospirosis. Etiology, epidemiology, laboratory diagnosis

5. Specific therapy and prevention of leptospirosis.

Laboratory work #1. Use of serological method for diagnostics of syphilis.

The goal:  To acquire skill of serological diagnostics of syphilis.  
Clinical Task. Two pregnant women A. and C. have visited a doctor. They complained of rash. Blood of these women was sampled and passed to Lab. In Lab serum was prepared from the blood. Register results of serological tests: complement  fixation  test with cardiolipin antigen and complement  fixation  test with Тrероnеmа  pallidum antigen. Compare these methods and make a conclusion.

OBSERVATIONS AND RESULTS
	Studied women
	Specimen
	Complement  fixation  test with cardiolipin antigen
	Complement  fixation  test with Тrероnеmа  pallidum antigen

	
	
	1/20
	1/40
	1/80
	1/160
	Control
	1/20
	1/40
	1/80
	1/160
	Control

	А. 


	
	
	
	
	
	
	
	
	
	
	

	С.

	
	
	
	
	
	
	
	
	
	
	


The conclusion. Answer the questions in written form:
1. In which woman syphilis is confirmed? Why? 

2. What is the stage of disease? Why?

3. Explain positive result of complement  fixation  test with cardiolipin antigen in another healthy woman.
Laboratory work #2. Use of serological method for diagnostics of leptospirosis.

The goal:  To acquire skill of serological diagnostics of leptospirosis.  
Clinical Task. Man with fever was taken in infectious department on the 8th day of his disease. In this region some natural foci of leptospirosis were registered. Blood of this man was sampled and passed to Lab twice: on the 1st day of hospitalization and in a week. In Lab serum was prepared from the blood. Register result of serological method: Complement  fixation  test with Leptospira interrogans. Make a conclusion.
	Day of serum sampling
	Dilutions of patient serum

	
	1/400
	1/800
	1/1600
	1/3200
	Control

	8th day of disease
	
	
	
	
	

	15th day of disease
	
	
	
	
	


The conclusion. Answer the question in written form:
Is the diagnosis leptospirosis confirmed? Why? 

LESSON 26. RICKETTSIA@ CHLAMYDIA INFECTIONS AND THEIR MICROBIOLOGICAL DIAGNOSTICS.
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Morphological and biological uniqueness of Rickettsia. Features of cultivation.

2. Classification by P.F.Zdrodovskomu rickettsial diseases. Pathogenesis of major rickettsial diseases.

3. Laboratory diagnosis of spotted typhus, Q fever, spotted fever.

4. Specific rickettsial diseases prevention. Non-specific control measures at rikketsiosis.

5. Chlamydia. Morfobiological properties.

6. Epidemiology and pathogenesis of chlamydia.

7. Laboratory diagnosis of chlamydiosis.
Laboratory work #1. Use of serological method for typhus.diagnostics.

The goal:  To acquire skill of CFT results in serological diagnosis of typhus.  
Clinical Task. The clinic has been sick with a high fever and spotted-petechial rash all over the body. Sick 7th day. Was the preliminary diagnosis: "typhus". To establish the etiological diagnosis of the patient's blood was sent to the laboratory for the detection of specific antibodies in the reaction of complement fixation. We will evaluate the results. Make a conclusion.
OBSERVATIONS AND RESULTS
	                              Serum titre
Antigens
	1/100
	1/200
	1/400
	1/800
	1/1600
	  К

	Rickettsia prowazekii
	
	
	
	
	
	

	Rickettsia typhi
	
	
	
	
	
	


The conclusion. Answer the questions in written form:
What is the etiologic diagnosis? What anti-epidemic measures in the focus of infection?
Laboratory work #2. Use of RHA in the diagnosis of Brill's disease.

The goal:  To evaluate the diagnostic value of the RHA serology in the diagnosis of Brill's disease.

Clinical Task Patient 60 years admitted to the hospital on the 5th day of illness with a temperature of 39, mental confusion, rashes over the body. Relatives indicate that youth transferred to typhus. Was a preliminary diagnosis of "Brill's Disease, a relapse". To confirm the diagnosis of the patient's blood was sent to lab for detection of antibodies in the reaction of passive hemagglutination. We will evaluate the results. Make a conclusion.
Technique. RHA when typhus fever helps to distinguish active disease and immediate recovery, it may not be positive in a dilution of 1:1000 or more, from earlier the disease.
OBSERVATIONS AND RESULTS
	                              Serum titre
Antigens
	1/250
	1/500
	1/1000
	1/2000
	1/4000
	  К

	Rickettsia prowazekii
	
	
	
	
	
	

	Rickettsia typhi
	
	
	
	
	
	


The conclusion. Answer the questions in written form:
Was confirmed the preliminary diagnosis? Why? What additional studies would You suggest to confirm the diagnosis

LESSON 27.  NORMAL MICROBIAL FLORA. NOSOCOMIAL INFECTION. 
I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. The concept of "permanent and transient microflora", "pathogenic microorganism",  opportunistic infection". Factors contributing to the development of opportunistic infections.
2. Main types of UPB, the causative agents of opportunistic infections (enterobacteria, staphylococci and streptococci). UPB anaerobic (Clostridium and anaerobes nonspore). 
3. Pathogenicity factors of UPB (the factors of colonization, virulence and persistence). Mechanisms of persistence of bacteria.
4. Etiology, pathogenesis and clinical features of endogenous diseases. 
5. Laboratory diagnosis of endogenous infections.
6. Features of the epidemiology of HAIS.
7. Characteristics of hospital strains and their identification criteria. 
8. The main directions of the prevention and treatment of opportunistic and hospital-acquired infections.
Laboratory work #1. Lab diagnostics of urinary tract infection.

The goal:  To acquire skill of lab diagnostics of urinary tract infection.  
Clinical Task. In laboratory specimen of urine from patient with previous diagnosis of urinary tract infection was admitted. Make bacteriological examination and register results of cultural method for confirmation of the diagnosis. Make a conclusion.

Technique. 1. With loop of dimeter 3 mm inoculate urine (30-40 streaks) on the 1st sector of plates with blood agar and Endo agar. Burn loop and reinoculate material from the 1st sector into 2nd with 4 streak movements. Than in the same manner reinoculate material into 3rd and 4th sectors with necessary burning of loop between reinoculations. Place plate into thermostat under 370С for 18-24 h. 

2. Count colonies grown in different sectors. Amount of bacteria in 1 ml of urine evaluate with the table.

	Count of bacteria on a sector
	Amount of bacteria in 1 ml

	1
	2
	3
	4
	

	1-6

8-20

21-30

31-60

70-80

100-150

Very abundant
The same
»»
»»
»»
»»
	Absent 
» »

» »

» »

» »

5-10

20-30

40-60

100-140

Very abundant
The same
»»
	Absent 
»»

» »

»»

»»

»»

»»

»»

10-20

30-40

60-80

80-140
	Absent 
» »

» »

» »

» »

» »

» »

» »

» »

» »

less 10
up to 25
	1 000

1 000

5 000

10 000

50 000

100 000

500 000

1 000 000

5 000 000

10 000 000

50 000 000

100 000 000


OBSERVATIONS AND RESULTS
Isolation of pure culture

	Clinical specimen
	Nutrient medium
	Characteristics of colonies
	Count of colonies on sectors
	Amount of bacteria in urine, CSF/ml

	
	
	
	1
	2
	3
	4
	

	
	Endo agar 
	Lactose positive (А)
	
	
	
	
	

	
	
	Lactose negative (Б)
	
	
	
	
	

	
	Blood agar
	Haemolytic (В)
	
	
	
	
	

	
	
	Nonhemolytic (Г)
	
	
	
	
	


Identification of pure culture

	Strain
	Morphology (drawing)
	STAPHYtest or ENTEROtest
Results of biochemical tests (write “+” or “-”)
	Full name of species (in Latin)

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	

	А
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Б
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	В
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Г
	

	
	
	
	
	
	
	
	
	
	
	
	
	


The conclusion. Answer the question in written form:
Is the previous diagnosis confirmed? Why? 

Laboratory work #2. Recognition of hospital strains of staphylococci.

The goal:  To acquire skill of recognition of hospital strains.  
Clinical Task. In resuscitation department phlegmon of lower jaw occurs in patient under artificial lung ventilation. From focus of pus inflammation and from equipment for artificial lung ventilation two strains of Staphylococcus aureus were isolated – strains #1 and #2, respectively. The examination of special characteristics of both strains was performed to compare. Make a conclusion.
OBSERVATIONS AND RESULTS
	Examined strain
	Antibiotic resistance
	Resistance to

desinfectants
	Resistance to

UV rays
	Phagotype

	#1
	
	
	
	

	#2
	
	
	
	


The conclusion. Answer the questions in written form:
Are these strains the same or not. Why?
Are these strains hospital or from patient flora? Why?

Who may be a source of this hospital infection?
LESSON 28. INFECTIONS CAUSED BY OBLIGATE ANAEROBES AND THEIR MICROBIOLOGICAL DIAGNOSTICS. 

I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. Clostridium. Classification. Morphological, cultural and biochemical properties.  Resistance.

2. Clostridium perfringens. Morphological, cultural and biochemical properties.  Resistance. Toxigenicity. Epidemiology and pathogenesis of gas gangrene, food poisoning, necrotising enteritis and other diseases. Lab diagnostics and prophylaxis.

3. Clostridium tetani. Morphological, cultural and biochemical properties.  Resistance. Toxigenicity. Epidemiology and pathogenesis of tetanus. Lab diagnostics, treatment and prophylaxis.

4. Clostridium botulinum. Morphological, cultural properties.  Resistance. Toxigenicity. Epidemiology and pathogenesis of botulism. Lab diagnostics, treatment and prophylaxis.

5. Clostridium difficile. Morphological properties.  Toxigenicity. Pathogenesis, lab diagnostics, treatment.

6. Nonsporing anaerobes. Classification. Characteristics of anaerobic cocci, Gram-positive and Gram-negative bacilli.

7. Anaerobic infections caused by nonsporing anaerobes, their lab diagnostics and treatment.

Laboratory work #1. Rapid method of detection of the exotoxins of the causative agents of gas gangrene.

The goal:  To acquire skill of rapid method of detection of the exotoxins of the causative agents of gas gangrene in the examined material. 
Clinical Task. In the surgical Department, the patient developed a postoperative wound complication. Was clinically suspected gas gangrene. Microscopy of wound exudate found large gram-positive bacilli with rounded ends. Given the rapid progression of anaerobic infections was carried out Express-diagnostics for detection of exotoxins in the blood of the patient. For this set RHA. Examine microreport from wound discharge. Note the result of RHA, give diagnostic evaluation.
OBSERVATIONS AND RESULTS
	Microscopic method
	RHA

	Specimens
	Microscopy of material (figure) 
	Erythrocytic antibody diagnosticum
	Dilution of the serum of the patient 

	
	
	
	whole serum
	1/2
	1/4
	1/8
	1/16
	К

	
	
	Cl.perfringens
Cl.novуi
Cl.histolyticum
Cl.septicum
	
	
	
	
	
	


The conclusion. Answer the questions in written form:
1. If the diagnosis is confirmed? If so, what method and why? 
2. Whether the infection is mono - or polymicrobial? Answer explain, using data from microscopy and RHA.
3. What rapid methods can be used to detect the exotoxins present in the clinical material?
Laboratory work #2. Bacteriological method of diagnosis of non-clostridial anaerobic infections
The goal:  To acquire skill of bacteriological method of diagnosis of non-clostridial anaerobic infections. 
Clinical Task. The patient was admitted to the surgical Department about penetrating wounds of the abdomen. After surgery for 2 days developed symptoms of peritonitis To determine the etiology of peritonitis conducted microscopic and bacteriological study of peritoneal exudate by sowing on nutrient media (Endo, yolk-salt agar, MPA) IN micropreparative from the peritoneal exudate were found gram-negative bacilli. The growth of microorganisms on nutrient media was not detected. Given the presence of clinical symptoms characteristic of non-clostridial anaerobes, repeated bacteriological examination of exudates for the detection of anaerobic flora. Note the result of bacteriological examination. Replace the etiology of peritonitis. Going to take a statement.
Technique. The test material was seeded on a nutrient medium for the transport of anaerobes. Then do the planting on a special nutrient medium, for example Sadler-agar, source of nutrients which are Peptones, glucose, yeast extract and growth factors – mutton (rabbit) blood, hemin, vitamin K1 (K3). The cultivation is carried out under anaerobic conditions (80 % N2 , 10 % H2 and 10 % CO2). On cups with blood agar Bacteroides fragilis form with smooth round edges slightly convex, from transparent to translucent colonies with a diameter of 1-3 mm Colonies have an internal structure with concentric rings, do not give hemolysis on agar with horse and rabbit blood. Some strains (<1 %) B. fragilis in the drainage areas of growth have beta-hemolytic properties. For preliminary identification of pure culture odevayut on stubble agar with 20 % bile in agar with kanamycin and for the test on aerotolerance on blood agar. Key characteristics of bacteria of the B. fragilis group are the ability to grow in the presence of 20% bile salts and resistance to kanamycin. Carry out further identification by biochemical properties (anartist) and determine the type of agent.
OBSERVATIONS AND RESULTS
Bacteriological method 
The izolation of pure culture of anaerobes

	Clinical specimen 
	Microscopy of the Clinical specimen
	Nutrient medium
	Method of creating of anaerobic conditions
	Characteristics of colonies
	Microscopy of colonies
	Morphology (drawing)

	
	
	
	
	
	
	

	Identification of pure culture

	Growth on the medium with bile
	Growth on the medium with kanamycin
	aerotolerant 
test
	Biochemical properties 
	Full name of species 

	
	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	


The conclusion. Answer the questions in written form:
1. Name the etiological factor of peritonitis. 
2. What explains the lack of bacterial growth on nutrient media: MPA, Endo, the JSA? 
3. Specify possible ways of penetration into the abdominal cavity of the pathogen that caused the peritonitis in this patient
LESSON 29. MEDICAL MYCOLOGY. FUNGI AS CAUSATIVE AGENTS OF OPPORTUNISTIC INFECTIONS. 

I) Entry test.

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

II) Theoretical part. 

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

The questions for discussing

1. The importance of fungi in human life. Structure of fungal cells. Taxonomic position and systematics of fungi.
2. Morphological properties of fungi. The peculiar morphology of yeasts, molds, Pseudomys.
3. The etiology of candida’s infection. The main types of pathogens. Epidemiology and pathogenesis. Diagnosis. 
4. The etiology of aspergillosis. The main types of pathogens. Epidemiology and pathogenesis of aspergillosis. Diagnosis of aspergillosis. 
5. The pathogens of endemic deep mycoses (blastomycosis, histoplasmosis), epidemiology, diagnosis, prevention.
6. The treatment of fungal infections. The main group of antimycotics. The mechanism of action of drugs.

Laboratory work #1. Mycological method for diagnosis of candidosos
The goal:  To acquire skill mycological method for diagnosis of candida’s infection. 
Clinical Task. A patient is diagnosed with stomatitis. To establish the etiology of the disease carried out direct microscopic smear examination of the oral cavity and detected yeast cells. To confirm the diagnosis was conducted mycological research. Evaluate the result, apply the Protocol and draw a conclusion.

OBSERVATIONS AND RESULTS
	The izolation of pure culture of anaerobes
	Identification of pure culture 

	Clinical specimen 
	Nutrient medium 
	Characteristics of colonies 
	Morphology (drawing)
	Properties

	
	
	
	
	


Biochemical properties
	1
	2
	3
	4
	5
	6
	7
	8
	Full name of species 

	
	
	
	
	
	
	
	
	


The conclusion. Answer the questions in written form:
1. Has been confirmed diagnosis of the illness? Why?

2. Is there enough data microscopy test of clinical specimen to confirm the diagnosis?

LESSON 30. MODULE LESSON.
Answers for module:

1. The originality of the reservoir and sources of infection with zoonotic infections. Natural focal diseases. 
2. Species of Brucella and their pathogenicity. Phase of pathogenesis. 
3. Principles and methods of laboratory diagnostics of brucellosis. Immunity and Allergy in brucellosis, reaction Burne. Specific prevention and treatment of chronic brucellosis. 
4. Species of Francisella and their pathogenicity Pathogenesis and clinical forms of tularemia. Principles and methods of laboratory diagnostics of tularemia. Specific prophylaxis of tularemia. 
5. Species of Yesinia and their pathogenicity Clinical forms of plague. Principles and methods of laboratory diagnostics of plague. Specific prophylaxis and treatment of plague.
6. Circulation of the bacilli of anthrax in nature as a spore-forming microbe. 
7. The pathogenesis of anthrax. The pathogenicity factors of the pathogen. Clinical forms.
8. Principles and methods of laboratory diagnostics of anthrax.  Specific prophylaxis and treatment of anthrax.
9. Etiology, pathogenesis and epidemiology of syphilis.

10. Methods of laboratory diagnosis of syphilis in different periods disease.

11. The mechanism of reaction of Wasserman, its difference from the RAC.

12. Leptospirosis. Etiology, epidemiology, laboratory diagnosis

13. Specific therapy and prevention of leptospirosis.

14. Morphological and biological uniqueness of Rickettsia. Features of cultivation.

15. Classification by P.F.Zdrodovskomu rickettsial diseases.

16. Pathogenesis of major rickettsial diseases.

17. Laboratory diagnosis of spotted typhus, Q fever, spotted fever.

18. Specific rickettsial diseases prevention.

19. Non-specific control measures at rikketsiosis.

20. Chlamydia. Morfobiological properties.

21. Epidemiology and pathogenesis of chlamydia.

22. Laboratory diagnosis of chlamydiosis.

23. Clostridium. Classification. Morphological, cultural and biochemical properties.  Resistance.

24. Clostridium perfringens. Morphological, cultural and biochemical properties.  Resistance. Toxigenicity. Epidemiology and pathogenesis of gas gangrene, food poisoning, necrotising enteritis and other diseases. Lab diagnostics and prophylaxis.

25. Clostridium tetani. Morphological, cultural and biochemical properties.  Resistance. Toxigenicity. Epidemiology and pathogenesis of tetanus. Lab diagnostics, treatment and prophylaxis.

26. Clostridium botulinum. Morphological, cultural properties.  Resistance. Toxigenicity. Epidemiology and pathogenesis of botulism. Lab diagnostics, treatment and prophylaxis.

27. Clostridium difficile. Morphological properties.  Toxigenicity. Pathogenesis, lab diagnostics, treatment.

28. Nonsporing anaerobes. Classification. Characteristics of anaerobic cocci, Gram-positive and Gram-negative bacilli.

29. Anaerobic infections caused by nonsporing anaerobes, their lab diagnostics and treatment.

30. The concept of "permanent and transient microflora", "pathogenic microorganism",  opportunistic infection". Factors contributing to the development of opportunistic infections.
31. Main types of UPB, the causative agents of opportunistic infections (enterobacteria, staphylococci and streptococci). UPB anaerobic (Clostridium and anaerobes nonspore). 
32. Pathogenicity factors of UPB (the factors of colonization, virulence and persistence). Mechanisms of persistence of bacteria.
33. Etiology, pathogenesis and clinical features of endogenous diseases. 
34. Laboratory diagnosis of endogenous infections.
35. Features of the epidemiology of HAIS.
36. Characteristics of hospital strains and their identification criteria. 
37. The main directions of the prevention and treatment of opportunistic and hospital-acquired infections.
38. 1. The importance of fungi in human life. Structure of fungal cells. Taxonomic position and systematics of fungi.

39. Morphological properties of fungi. The peculiar morphology of yeasts, molds, Pseudomys.

40. The etiology of candidosis. The main types of pathogens. Epidemiology and pathogenesis of candidosis. Diagnosis. 

41. The etiology of aspergillosis. The main types of pathogens. Epidemiology and pathogenesis of aspergillosis. Diagnosis of aspergillosis. 

42. The pathogens of endemic deep mycoses (blastomycosis, histoplasmosis), epidemiology, diagnosis, prevention.

43. The treatment of fungal infections. The main group of antimycotics. The mechanism of action of drugs.










